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Chapter 0:  OPSII Release Information

0  General Information
The LEADS User’s Manual is provided to all customers purchasing LEADS and, therefore, is a general document covering the “standard” release of LEADS.  Descriptions of interfaces and operations contained in later chapters of this document are applicable only to the standard release of LEADS Version 2.4.0.  The following contains information specific to the OPSII Release of the LEADS software system, which contains interfaces and operations that have been purchased as part of the OPSII program.  

0.1  Alphanumeric Display

The Alphanumeric Display interface is shown below.  To access this interface, either click the mouse on the Display submenu, or use the shortcut keys.
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In general, the interface polls the database for all parameters selected by the user and displays that data for each station on the selected user Station List (see Chapter 1, §6 or Chapter 9, §9.9 for more about User Station Lists).  

The first step in utilizing the Display interface is to choose a user station list that will contain the stations of interest.  The station call letters and WMO block number will always be displayed, but to see the actual station name (as contained on the Master Station Catalog), click on the checkbox titled “View Station Name.”  The data display will be sorted by the order of the stations on the user station list by default. 

Next, choose what type of data to display from the Data Input Type pop down list.  At this point, LEADS NT offers either METAR format or upper air data.  The interface will display the most current data unless the user changes the value of the “Latest Hour Minus” setting.  If the Latest Hour Minus value is non-zero, the most recent data plus the number of preceding hours, as set by the user, are displayed.  For example, if the user sets the Latest Hour Minus value to 3, then the latest hour and the three preceding hours will be displayed for a total of four values.

By default, data are displayed in a tabular format, but the user can view the raw messages from the database by clicking on “Raw Message” radio button at the bottom of the Data Retrieval Settings sub-window.  

The interface also offers an automatic updating function for the data display.  To initiate this automatic update, click the “Timer On” button.  The database will be polled based on the timer interval chosen.

Available data parameters are displayed in the list at the upper right side of the interface.  To choose a parameter, position the cursor over the parameter and click on it with the left mouse button.  The list is in multi-select mode, so to select multiple parameters that are adjacent to each other, simply click and drag the cursor over all the parameters of interest.  Once the parameters are selected, press the “Update” button located in the lower left corner of the interface to load the stations and data into the display window.  Data will be arranged in the window in the order it was selected, but can be rearranged by selecting the column and dragging it to a new location.

Chapter 1:  LEADS General Information

1. LEADS General Information

The following contains disclaimer statements, terminology and definitions, as well as discussion of user tools (such as drawing tools) and other general functionality in LEADS.  More detailed information regarding specific functionality and usage is contained within the body of this manual as it relates to the various menu items.  The reader is encouraged to become familiar with the concepts and definitions contained within this chapter, as they are used throughout this document.

1.1 Intellectual Property Rights / Trademarks

IPS MeteoStar, Inc. has been granted the exclusive right to license the MeteoStar® intellectual property and to use the MeteoStar® trademark, logo, and copyrights by the Lockheed Martin Corporation.  The MeteoStar® name and logo are registered trademarks of Lockheed Martin Corporation.  All other products or services mentioned in this manual are covered by the trademarks, service marks, or product names as designated by the companies who market them.  The Environmental Workbench (EWB) software used for 3- and 4-dimensional displays and surface rendering within LEADS is a product of SSESCO Corporation.

1.2 Disclaimer of Warranty

IPS MeteoStar, Inc. makes no representations or warranties, either expressed or implied, by or with respect to anything in this manual, and shall not be liable for any implied warranties or merchantability of fitness for a particular purpose or for any indirect, special or consequential damages.

1.3 Copyright Notice

No part of this manual may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, photocopied, recorded or otherwise, without prior written consent of IPS MeteoStar, Inc. No patent liability is assumed with respect to the use of the information contained herein.  While every precaution has been taken in the preparation of this manual, IPS MeteoStar, Inc. assumes no responsibility for errors or omissions.  This manual and features described herein are subject to change without notice.

1.4 Restricted Rights Legend

Use, duplication, or disclosure by the United States Government is subject to the restrictions as set forth in subparagraph (c)(1)(a) of the Rights in Technical Data and Computer Software clause of the DFARs 252.227-7013 and FAR 52.227-19(C) and any successor rules or regulations.  Any use, duplication, or disclosure of this document by any other party is strictly prohibited without prior written approval from IPS MeteoStar, Inc.

1.5 Acknowledgement

IPS MeteoStar, Inc. gratefully acknowledges the contributions made by the Command and Control Product Lines (CCPL) Program personnel at Offutt AFB, NE in development of the current version of the LEADS software.  In particular, we wish to thank Earl Barker for his outstanding testing support and technical input, Carry Sutton and Dale Nye for their engineering advice and architectural contributions, and Steve Horn for providing continuous feedback and vital guidance on all aspects of the program development. 

1.6 Introduction

The LEADS software provides a suite of meteorological tools and ingest processes that enable the system to input and process most weather data sources, as well as create customized meteorological support products.  The primary purpose of this manual is to provide instruction necessary to use the LEADS menus.  However, in some cases, this manual also presents concepts to help the user understand what is happening “behind the menus”.  Most conceptual discussions are contained in this introduction and in Chapter 2.

This manual has been written utilizing the LEADS system developed for Microsoft Windows® NT 4.0.  Subsequently, all graphics provided in this manual have been taken from that system.  However, the functionality of both the Linux, Windows® NT and Windows® 2000 versions is identical and, therefore, this manual is pertinent to all versions.

1.6.1 Terminology

Throughout this manual the following terms will be used:

a.
Session:  A session represents the time interval between the time a user logs onto the LEADS software and the time the same user logs off the LEADS software.  

b.
Grid:  A grid is an orthogonal array of values over an area.  Both area and the number of rows and columns in the grid can be variable. 

c.
Model Grid:  A model grid is created by a Numerical Weather Central, such as NMC, FNMOC, AFWA, NCEP, BOM, etc.  The area over which a model grid is placed is determined by the weather central.  The central also specifies the number of rows and columns.

d. LEADS Grid:  There are four sizes of grids within LEADS, and these are denoted by the number of rows and columns contained within the grid; 256 by 256, 128 by 128, 64 by 64, and 32 by 32.   The area over which a LEADS grid is placed is an AOI.  LEADS grids are created from model grids by interpolation from a model grid OR by analysis from observational data.

e. Pointfield:  A Pointfield is a single element collection of values at observation sites valid at a given level and time.  Pointfields differ from grids in that the data values are not presented on a regular, orthogonal array.  Pointfield values exist where there are observation sites. 

f. Display:  A display is something that can be represented on the PC monitor.  Internal to LEADS, displays are represented by special file structures called metafiles.

g.
Products:  Products, as used in this manual, are displays or data that have been created by LEADS.  Stored Products are named by the user and given a retention time (i.e., length of time prior to deletion) by the user.  Session (Local) Products are resident to LEADS for only the time the session is active.

1.6.2 Startup  

Workstation

After the user has logged onto the workstation, the LEADS system is typically started by clicking on the desktop icons, although alternate methods may be used (these are discussed below).  The first step is to start the LEADS Master Process (Master), which controls all other LEADS processes.  This can be accomplished by using the desktop icon, a menu selection, or configuring the system to start Master automatically (best left to a system administrator).  Next, start the LEADS User Interface (UI) from either the desktop icon or from a menu selection.  With an appropriate configuration, this is sufficient to run a LEADS Workstation.

Server or Stand-Alone System

If running a LEADS Server or Stand-Alone System (Server and Workstation combined), the same process for running a LEADS Workstation is used to start Master and the UI.  However, ingest processes such as the GRIB decoder, COMMS process (for WMO message distribution), and others will have to be started by utilizing the LEADS System Monitor, which can be accessed by either a desktop icon, or from within the UI by going to the Administration Menu and selecting “Monitor”.

1.6.3 Shutdown

Choosing Exit from the File Menu will shut down the UI.  To shut down other processes (if running a Server or Stand-Alone System), use the LEADS System Monitor discussed in §1.6.1.  Finally, shut down Master by closing the window in which it is running.  Do not shut down Master unless all other processes have been shut down.  Master should be the last item shut down.  Log off from the computer to put it into a ready-state for the next authorized user.

1.6.4 General Operation of LEADS Interfaces

This section discusses the general operation of the LEADS interfaces.  These interfaces are graphical in nature and their behavior is consistent with Windows® and Linux standards.

1.6.4.1 The Multiple Document Interface

The Multiple Document Interface (MDI) is the architecture by which the LEADS UI is designed.  Multiple display windows (“Documents”) can be opened and viewed simultaneously, and are managed by the main window.  These individual display windows can also be moved, resized, or iconified.  The MDI was initially conceived by Microsoft for the Windows® environment and has become a standard way of displaying information in graphical interfaces.

1.6.4.2 Resizing Windows  

There are two ways to resize LEADS displays within the MDI.

a.
Using the icons in the extreme upper right of each display window.  The “dash” icon will iconify the display, the “square” icon will restore a display to full size, and the “X” icon will close the window.

b. By clicking and dragging an edge of any resizable display window.  Not all windows within LEADS are resizable.

LEADS contains two window display modes that control whether the underlying data is regenerated or not: Scale Mode On or Scale Mode Off.  With Scale Mode turned on, LEADS regenerates the display after the window has been resized, fitting the display data into the new window.  If Scale Mode is turned off, the underlying display is not regenerated.  In this state, scroll bars are added to the display window to allow the user to navigate around the underlying display.  

1.6.5 Sorting of Text in List Views

As with most graphically based applications, data displayed in lists with column headers (list views) can be sorted in ascending or descending order by clicking the left mouse button on the column header.  Also, to move an entire column to another location in the list view, click on the column header and drag the header bar to the new location.

1.6.6 Using Shortcut Keys

Shortcut keys are a method of accessing menus without using the mouse, and are especially useful for very repetitive actions.  To access a menu, look for the activation key, which is an underlined character contained in the text of the menu name.  First activation is achieved by pressing both the Alt key and the activation key at the same time.  Submenus are then accessed by pressing only the activation key.  For example, to access the surface plotting feature of LEADS without using the mouse, the user would press the Alt and “2” key together. This will display the 2D-Analysis menu (see graphic below) that contains the Plot submenu.  To activate the Plot submenu, press only the “P” key, and then to do a surface plot, press the “S” key.  The surface plotting interface will be activated.  Therefore, to get the surface plotting interface to display, the keystrokes necessary are Alt-2, P, S. 

1.7 Area of Interest.  

The term Area of Interest (AOI) is used throughout this document.  An AOI is simply a description of a physical area on the earth.  An AOI is defined by:

· A latitude and longitude center point (the AOI Center Point)

· A latitudinal span in degrees across the AOI Center Point

· A projection (e.g., Polar Stereographic)

· A width-to-height ratio (Factor) – used for non-square AOIs

· A three-character name (Acronym), and

· An image resolution factor (Image Width)

· An AOI description   

Simply put, an AOI is a named area of the earth defined on a user-specified projection.  AOIs are fundamental to almost all data manipulation in LEADS because their use permits all data types ingested by LEADS to superpose (exactly overlay).  Geo-referenced products (i.e., those for which any point on the display can be converted to a latitude and longitude pair) are generated utilizing the AOI, and products generated for the same AOI can be overlaid.  For example, the user may define a Mercator projection AOI covering the state of Texas.  The user may then display a surface plot of observation data as well as a plot of external forecast gridded field data over the AOI on the same screen, as follows.

a. When observation data are displayed over the AOI, all observations in the LEADS database falling within the latitude and longitude boundaries of the AOI are made available for plotting on the display.  Because the latitude and longitude for each observation is known, the location of the observation relative to the AOI can be exactly computed.  To create the surface plot, the user must define a plot model for the data, or choose from an existing plot model.  The plot model defines the placement of each plotted element’s data relative to the site location (e.g. temperature to the upper left of the station, pressure to the upper right, etc.).  Once an AOI, plot model, and observation time are selected by the user, the plot can be generated.

b. External gridded data that arrive in GRIB format are geo-referenceable.  That is, each of the grid points can be mapped to a specific location within an AOI.  However, external gridded data are NOT directly displayed within LEADS because the grid points would not necessarily be “square” relative to any given AOI.  Therefore, external grids are re-mapped to LEADS internal grids that exactly overlay each target AOI.  The user specifies a preferred size for the AOI-relative grid: 256 by 256, 128 by 128, 64 by 64, or 32 by 32.  The default is 32 by 32.  The various grids operated on internally by LEADS are distinctly different from external grids (which are received from weather centrals).  These internal grids provide a regular array of grid points that fully and exactly cover an AOI; the outer rows and columns of an internal grid lie exactly on the edges of the AOI.  Internal grids are extracted/interpolated from their associated external grids.  To generate the plot of gridded data, simply choose the Plot interface, then select Grid, select an appropriate gridded field and parameter, and place it within the grid plot model provided on the interface.

c. Finally, use the File Open interface to overlay the two displays together.

From the discussion above, it should be clear that the AOIs provide the mechanism for the user to specify real earth areas of interest.  They also provide an easy way to reference, manipulate and display all data types, singly or together.  Although only gridded fields and observations were discussed above, AOI manipulation and display concepts apply to all data types.  For a thorough discussion on how to define an AOI, please see Chapter 10, §10.1.

1.8 User Station Lists

User Station Lists are a method for individual users to define a “prioritized” listing of meteorological stations for use in a variety of functions within LEADS.  To perform these functions (plotting data, displaying alphanumeric data, etc.), the system must know what data to extract.  The User Station List provides this information, and is therefore a critical component of the LEADS system.

The order in which the stations appear in the list implies the “priority” of the station – the station at the top has the highest priority, and the station at the bottom of the list has the lowest priority.  Station priority is pertinent only in data plotting, as it determines visibility of stations at certain zoom levels, and for removal of stations in close proximity to each other (decluttering).  The station with the highest priority will always be visible, regardless of the zoom level or proximity to another station.

A more thorough explanation of the definition of these lists is presented in Chapter 9.

1.9 Backgrounds

LEADS offers various types of mapping backgrounds that help in visualizing meteorological data.  These are discussed in the sections below.

1.9.1 Worldwide Geopolitical

The NEMA Level 0 vector database is extracted by the Softcopy Mapping System (SMS) and placed into files used by the LEADS software.  The SMS is a separate commercial product offered by IPS MeteoStar, Inc.  Worldwide coverage with excellent resolution is provided for such background types as land and sea boundaries, lakes, international borders, rivers, major highways, etc.  The land and water boundaries are used to generate vector filled areas, subsequently using color to distinguish land masses from water.  Another type of fill on the worldwide geopolitical backgrounds is the urbanized areas. These make it easy to distinguish urban centers from the surrounding rural countryside.  These backgrounds are included in all AOIs generated by LEADS.  The color of all geopolitical background types can be edited using the Graphics Color Map Editor.

1.9.2 Worldwide Topography

The topography database in LEADS is from the Digital Terrain Elevation Database (DTED) and has a 1-kilometer resolution.  Topography is represented as a background image in LEADS.  This provides an alternative to the filled land and water regions.  The topography images are defaulted to be in non-obtrusive earth-tone colors to allow vector overlays to be easily seen.  The color scheme for the topography is designed to preserve the highest mountain ranges while giving necessary color changes to more subtle elevation changes in lower lying areas.  As with the vector map backgrounds, the color scheme for the topography image background can be modified.  These backgrounds are automatically generated and stored in the database when an AOI is defined.

Also, LEADS allows for shaded-relief of topographical imagery via the context menu.  This feature is explained further in §1.19.

1.9.3 Local Higher Resolution Option

Based on specific customer needs, LEADS can be configured to include additional map background vector types.  For instance, county boundaries and highways are often added to give geographical context for radar, lightning or local sensor data displays.  Power and utility companies may require power transmission lines or gas pipelines to be part of the displayed map background.  In general, these higher resolution backgrounds are included in displays when the Area of Interest covers no more than a several state area.  This is done to prevent unnecessary clutter on the display over larger areas of interest.  The source of these higher resolution map backgrounds can be the extraction of TIGR or DCW data by the Softcopy Mapping Service or background data supplied by the customer.  The customer-supplied data can also be processed through the Softcopy Mapping Service into the LEADS format.  Some general concepts concerning specific LEADS features have been presented in preceding sections, and the remainder of this Operator’s Manual will provide details on how to use functions provided by LEADS.  To help the user more fully understand the results displayed by the system; however, this section provides an overview of how data are processed and manipulated by the system.

1.10   Profiling

Certain aspects of the operation of the software are linked to the user’s login name.  These include:

a.
The menus made available to the user.  Certain menus are only displayed for the System Administrator.  These menus establish the standards for the system.  

b.
Under the Edit Menu is the Preferences Interface, which is used set up user options for LEADS. Some of these include the default AOI, graphics characteristics (e.g., whether latitude and longitude lines will be displayed, analysis characteristics (e.g., Barnes, Cressman, Kriging, or Spatial Spline,), the type of classification and location of classification marking on the user’s displays and the characteristics of the error log.  The choices made are saved in such a way as to be referenced to a user’s login, and will be automatically loaded into the system whenever the user logs onto a LEADS workstation.

1.11   LEADS Databases

There are several databases within the LEADS system, controlling everything from model grids and surface observational data, to LEADS products and globalized annotations.  This section is intended to give a general understanding of how these data are handled by the system.  A general understanding of the databases is necessary to fully understand the products created by LEADS.

1.11.1 Model Grid Database

Thousands of grids arrive in the LEADS database daily.  Most have a well-known structure, and are saved in accordance with standard attributes assigned to them by the weather centrals that produce them.  The interface used by LEADS to designate grid fields for processing mirrors the database structure, as seen on the following page.  
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Grids are stored (and later retrieved) first by the center that produced the grid, the model, the grid base time and date, the parameter, the level, and finally by forecast hour.  Where a center runs multiple models, each of the models is listed. The interface utilizes a “tree” structure in which the center represents the root directory, and branches on each subsequent model, grid base time and date, etc.  If there are data contained under a specific directory, then that directory will have a “+” next to it.  Clicking on the “+” sign expands the tree below, listing the subdirectories contained within.

The grid nomenclature is established by the center and the user is requested to research this nomenclature using documentation provided by each center of interest (see Appendix 1), as well as those published by the WMO.  To change center numbers, model numbers, etc. the user must edit the Model Grid Element Table via the interface provided under the Tables submenu on the Administration main menu.  

Base times shown for grids are YYYYMMDDHH (i.e., year, month, day and hour).  A “Base Time” is the observation time on which the analysis (model initialization or zero hour field) for the model run is based.  For MM5 grids, there is one exception to the information provided above.  The AFWA weather central MM5 model is a re-locatable window model.  Therefore, there are no standard grids for a given area, and all such re-locatable grids are transmitted by AFWA as “Grid 255”.  In order for LEADS to provide some distinction between these grids (all with the same standard grid name), the software analyzes the attributes of the grid used to specify grid size, projection and location.  LEADS creates a running list of the MM5 attributes, and arbitrarily assigns “Standard Grid 256” to the first set of attributes in its list.  As MM5 grids arrive with different attributes, the new attributes are added to the list and the associated standard grid identification number is incremented by one.  Therefore, the “standard grid” names used for MM5 grids have no physical meaning. 

1.11.2 Alphanumeric Database

The alphanumeric database within LEADS consists of several different data types, including:

· Surface and Upper Air observational data

· Terminal Aerodrome Forecasts (TAFs)

· AIRMETs, SIGMETs, Convective SIGMETs, and Convective Outlooks

· AIREPs and PIREPs

· FAA Area Forecasts and Central Weather Advisories

As LEADS matures, additional data types will be added to the alphanumeric database to provide the forecaster with a thorough and comprehensive dataset useful for ground-based and aviation forecasting.

Most data within the alphanumeric database consist of a raw message, as well as decoded parameters that can be utilized to create products or to query from within the Alphanumeric Display Interface.  The LEADS database is currently designed to hold 24 hours of  data for each data type based on the number of hourly observations, corrections, amendments, or specials that are ingested by the LEADS decoders. 

1.11.3 Product and Global Annotations Databases

LEADS maintains a database for all available product types known as the “Product Database”.  The available product types are discussed in Chapter 2, §2.1.1.  Separate data files are kept for each product category rather than the “bucket” for all products methodology used in previous versions of LEADS, thus allowing for comparatively faster storage and retrieval times.  Note:  A Product Database process must be running, either remotely or locally depending on configuration, for the User Interface to operate correctly.

The Global Annotations Database is responsible for maintaining the LEADS Global Annotations, which are explained in Appendix VI, Global Vector Space (GVS).  To utilize the GVS capabilities of LEADS, a Global Database process must be running either remotely or locally.

1.12   Metafiles

The prefix “meta” is defined as meaning “more highly organized or specialized form of”.   The term metafile it true to the meaning of the prefix, because metafiles are a highly organized and specialized form of a file.  Metafiles refer to the organization of data in a file for the specific purpose of optimized graphics display.  A meteorological metafile generally has multiple sections:  one section for graphics, one for imagery, one for plots, one for annotations, and so forth.  The structure is extremely complex.  This manual will frequently use the term “metafile”.  In all cases the user should interpret the meaning to be a multi-sectioned file specifically designed to carry display data and to enable optimum speed of display.

1.13   Configuration Files

Configuration files are files that direct the operation of a software application outside the Graphical User Interface (GUI).  LEADS Configuration Files carry information concerning the directory path to use for the system databases, display and other application options, specific file names, etc.  There are several configuration files that direct the operation of the LEADS application.  It is recommended that only the system administrator alter the settings contained within these files.

1.14   Main Menu Bar General Information

The LEADS Main Menu Bar is shown below.   Options provided on the menu bar are used to display data, create new displays, interact with displays and data, and to define scripts for automated data processing.  The main menu bar consists of two rows, with the top row containing pull down menus, and the bottom row containing tool buttons.
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Pull down menus present additional selections that are discussed as separate chapters within this manual.  Toolbar icons in the bottom row provide access to several frequently used functions.  The toolbar icons perform the following functions (from left to right): File Open, Save Display, File Export, Print, Cut, Copy, Paste, Delete, Undo, Image Color Map, Graphics Color Map, Drawing Tools (provides another toolbar for performing annotations to displayed graphics), Alerts, Edit Single Object, Edit Multiple Objects, Zoom and Pan.  

An overall mapping of LEADS menus to chapters in this manual is presented in the table below. 

Items on the LEADS Main Menu

Pull-Down Menus

	Menu Name
	Description
	Chapter

	File
	Submenus for managing database retention times and for moving data in and out of the system
	2

	Edit
	Submenus for setting system preferences, editing graphics displays and defining the current session color maps.
	3

	View
	Submenus for displaying the current AOI, setting the scale mode, toggling ON and OFF display overlays and for returning a zoomed display to the 1:1 display state.
	4

	2D-Analysis
	Submenus for data analysis (e.g., Plot, Contour, Streamline, Meteogram, Skew-T, etc.).
	5

	3D-Analysis
	Submenus for surface rendered displays.
	6

	A/N
	Submenus for viewing Alphanumeric data. Used electronic “clipboards” (raw A/N messages), displaying alphanumeric data and for establishing alphanumeric alert criteria.
	7

	Loops
	Submenus for defining and managing loops.
	8

	Tools
	Submenus for operating on DATA (vs. operating on displays).  These include the calculator functions, units definition, bogus functions, etc.
	9

	Administration
	Submenus for managing the system in general, such as monitoring processes in the system and the health of the database, reviewing the system error logs and for defining scripts and events.
	10

	Window
	Lists the windows currently in the Multiple Document Interface.  Enables any window to be “brought forward”.
	11


Tool Buttons

	Tool Name
	Description
	Chapter

	Open
	Presents the menu for bringing displays from the database.  Also enables display of multiple layers of data, such as contours over satellite imagery.
	2

	Save
	Saves product to database
	2

	Export
	Saves products in commercial formats to user-specified directories on his LAN.
	2

	Import
	Imports various image files from external sources, or from previously exported LEADS products.
	2

	Print
	Directs a display to a printer.
	2

	Cut
	For graphics product editing – cuts a highlighted vector or symbol.
	Chap 3

§1.2

	Copy
	For graphics product editing – copies a highlighted vector or symbol.
	Chap 3

§1.3

	Paste
	For graphics product editing – pastes a highlighted vector or symbol that has been cut or copied earlier.
	Chap 3

 §1.4

	Delete
	For graphics product editing – deletes a highlighted vector or symbol.
	Chap 3

§ 1.5

	Undo
	Reverts back to the previous state prior to the last change.  Stores only one previous state.
	This Table

	Image Color Map Editor
	Enables the user to select a different default image color map for the current session or edit the current image color map.
	Chap 3

§ 1.6

	Graphics Color Map Editor
	Enables the user to select a different default graphics color map for the current session or edit the current graphics color map.
	Chap 3

§ 1.7

	Drawing Tools
	When selected, displays two menu bars of graphics editing tool icons.  The icons can be used to edit graphics displays.
	1

	Display Alerts
	If activated, a green ball is present, otherwise it is gray.  The ball turns red when there are alerts to display.  When selected, provides and interface for displaying the text of alerts.
	1, 7, and 10

	Editing Single Object
	This tool is used to select a graphics vector or symbol.  If the user subsequently changes the vector or symbol, only the selected item will be changed.
	This Table

	Editing Multiple Objects
	This tool is used to select a graphics vector or symbol.  If the user subsequently changes the vector or symbol, all vectors or symbols on the display that are the same will be changed as well.
	This Table

	Layer Edit
	Used to alter properties of an entire annotation layer.  Works specifically on the active annotation layer.  Press button, then select attribute to change (e.g. color, line width, etc.).  Active annotation layer is automatically updated.
	This Table


	Tool Buttons (continued)

	Tool Name
	Description
	Chapter

	Zoom
	Enables the user to select a square area on a display, and to “blow up” the area in the square to full screen size.
	1

	Pan
	Provides an ability to move around the screen on a zoomed image.
	1

	AOI Select
	Allows user to select from the pre-defined AOIs in the system.  This is a shortcut from the User Preferences interface, allowing the user to quickly change AOIs
	This Table


1.15   Display Options

On several interfaces within LEADS, display options are presented. The following options are available:

a. Display:  If this option is selected, each item in the selection list will be displayed in its own window, in cascade mode, on the MDI (i.e., the main display area).

b. Overlay:  When Overlay is checked, all items in the selection list will be displayed in a single window with each item overlaid.

c. False Color:  This display option is only available if two or three images with identical AOIs are located in the selection list.  When this option has been chosen, the user is presented with an interface permitting the selection of a color (Red, Green or Blue) for each image.  If only two images are to be displayed using the False Color option, the user may select only two colors for display of the images.

d. Sequence:  When Sequence is selected as the display method, all items in the selection list will be loaded sequentially.  A specialized display window (a Sequence Window) with sequence controls is used to open these products.

1.16   Data Alerts

LEADS NT has the ability to alert the user of either data arrival events, or the event of data being ingested by the system that meets certain “threshold” criteria.  The definition of these events is handled by the Routing Table interface for data arrival and the Threshold Definition interface for thresholdable data.  More thorough explanation of these interfaces can be found in Chapter 10, §10.7.1 and Chapter 7, §7.3, respectively.

The Alert Display interface is accessed by clicking on the gray-colored ball on the main toolbar (see below).  The Display interface contains two buttons for the two types of data alerts available, and by pressing these, the actual messages are displayed to the user.  
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To see the actual alert messages, Alerts will have to be activated. This is accomplished by checking the Activate Alerts checkbox in the lower left corner of the Alert Display interface.  Once activated, both buttons and the gray ball will turn green to indicate that no events have triggered an alert at the current time.  The user can then close the interface after activating alerts. 

When an alert is triggered in the system, the green ball will turn red, as will the specific button of the type of event that triggered the alert.  The user can then click on the red ball, which will bring up the Alert Display interface, and see what event triggered the alert by pressing the appropriate button (see graphic below).
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The alert messages (in this case, Data Arrival Alerts) are displayed, and are kept on the system for a period of time to allow the user to compare messages and look for trends or for verification.  However, if the system is shut down, alert messages are deleted.

Once a message is viewed, the button and ball on the main toolbar will turn back to green to indicate that there are no current alerts that the user has not seen.

1.17   Color Maps

LEADS utilizes two color maps, the Image Color Map and the Graphics Color Map, that control the coloring of either images or graphics (map and drawing items), respectively.

Each color map’s implementation within LEADS is organized into a default, session, or individual product usage. 

There are also implications with regard to whether a product is being “produced” in LEADS or retrieved from the database.  When a product in generated in LEADS, the default or session color maps are utilized, or the user can change the color map for the individual product itself.  This color map setting is then stored with the product when it is saved to the LEADS database.  On subsequent user sessions, the default or session color maps may be altered, but retrieved products will contain the color map assigned to the product at the time of its creation.  Therefore, changing the default, session or individual product color maps will affect a change only on new products being generated, not on those retrieved from the database.

The color map organization is described below:

a. Default Color Maps:  The Preferences interface (Edit Menu) contain the setting for the default color maps, which are profiled to the individual user.  Therefore, every time the user logs onto a LEADS workstation, these settings will be loaded.  The default color maps are used to display any product that is generated during the session.   

b. Session Color Maps:  The user may also set a default color map for an individual session by accessing the Graphics or Image Color Map Editor via the icons on the toolbar.  This controls the color map for the individual user session, and is not saved in the user’s profile.  Therefore, after exiting the session, the changes will be lost.  This setting will override the default setting described above for any product generated during the session.

c. Individual Product Color Maps:  Color maps can also be assigned to individual products generated during a session.  This is done by accessing the Graphics or Image Color Map Editor interfaces via the Context Menu (discussed in §1.19).  The color map for only the current product will be affected.

1.18   Drawing Tools  
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The icon depicting a graphics tablet and stylus on the second row of the main menu bar is used to invoke the LEADS drawing tools.  When this icon is pressed, the menu bars shown are activated.  Drawing tools will only be active when a display window is opened.
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Options, from left to right, on the drawing tool menu are presented below.

a. Font Selection:  The user can choose the type of font for entering text messages on the display.  Choices are Courier, Arial, MS Serif and Times New Roman.  Font selections are not active unless the user selects Text Mode (the capital “T” on the menu bar).

b. Character and Symbol Size:  If the drawing tools are in either Text Mode or Weather Symbol Mode, the character/symbol size widget will be activated.  The user can then select the size of text or weather symbols to be placed on the screen.  

c. Base Latitude/Longitude:
Allows the user to set a marker within an AOI which is then interrogated by LEADS utilizing the mouse pointer, giving a range and bearing to the position where the marker has been placed.

d. Font Format:  The “B”, “I” and “U” options enable insertion of Bold, Italic or Underlined text on a display.  The Text Mode must be active for these options to be active.

e. Insert Point Value:  Used to insert point values onto a display.  Values inserted can subsequently be used during data re-analysis, and are useful in such situations as strengthening a ridge or trough, or removing data anomalies.  

f. Line Tool:  This tool is used to draw a succession of connected straight-line segments.  The user may set attributes for the line by selecting the line type, line thickness, and line color.  Set the line starting point by locating the cursor on the display and pressing the left mouse button.  Moving the cursor and pressing the left mouse button will add successive line segments.  To complete the line (or set of lines), double click the left mouse button.

g. Rectangle Tool:  Used to draw any rectangular shape on the display.  The line color for the rectangle is set using the Pen Color tool located on the secondary toolbar.  Drawn rectangles can be color and/or pattern filled.  The color fill and pattern fill icons are also located on the secondary toolbar.

h. Parallelogram Tool:  This tool functions exactly like the rectangle tool, except it is used to draw parallelograms (angular rectangles).

i. Circle and Ellipse Tool:  This tool functions exactly like the rectangle tool, except it is used to draw circular and elliptical shapes.

j. Spline Tool:  This tool is used to draw smooth, continuous lines on the display.  The same line thickness, line style and line color attribute settings discussed for the line tool apply to the spline tool.        
k. Polygon Tool:  Allows the user to draw closed polygons. Drawing is accomplished in exactly the same manner as that with the line tool, except that the first and last points are always connected to ensure the polygon is closed.  The fill color and fill pattern tools can be applied to a closed polygon.

l. Text Mode Tool:  Selecting the text mode tool (T) enables the user to add text to the display window.  When the tool is selected and the user specifies the location for the text on the display (using the cursor and the left mouse button), a small text entry box is presented to the user.  The user may type a single line into the text box, then hit the <ENTER> key.  When the <ENTER> key is pressed, the text in the text box is transferred to the display in the color, font style and font size selected prior to text entry.  To alter these attributes, use the Edit Single Object Tool to select the text, then change the settings.

m. Line Symbols:  When the line symbol icon is selected, all LEADS line symbols are presented to the user, as shown at right.  Line symbol colors are determined by WMO convention and cannot be changed by the user.

n. Weather Symbols: As with line symbols, the colors of weather symbols cannot be changed by the user.  To place a symbol on a display, first select the symbol, then move the cursor to the appropriate position on the display and click the left mouse button.  Size attributes for the weather symbols can be altered by using the Edit Single Object Tool to select the placed symbol, then choosing a new symbol size.

o. Join:
Used with Global Annotations (see Appendix VI, Global Vector Space (GVS)) to “join” two global annotations together.

p. Split:
Used with Global Annotations to split two global annotations apart.

q. Line Type:  Controls the line type attributes for any drawn object on the display, with the exception of text, line symbols, or weather symbols.

r. Line Thickness:  Controls the line thickness attributes of any drawn object on the display except for text and weather symbols.  However, line thickness can be used with line symbols.

s. Pen Color:  Used to set the color of the drawing pen.

t. Fill Color:  Used to select fill color for any closed polygon or shape.

u. Pattern Fill:  Used to select the pattern desired to fill any closed item.

v. Line and Point Value:  Of all the LEADS drawing tools, those that use line and point values are the most difficult to understand because they are meant to change the underlying data being displayed, not just to add information to the display itself.  The use of this tool, and its subsequent implications are described below.

The “Insert Point Value” tool was introduced in “d” above.  To use the tool, press the icon, key in a number in the Line and Point Value window (located on the secondary toolbar), position the cursor on the display and click the left mouse button.  These actions result in the system placing the keyed in point value at the location of the cursor.  The user can place as many points as desired before changing the value being placed or exiting the Insert Point Value mode.  Just as labeled points can be placed on the display, labeled lines can also be placed.  To do so, select the spline tool, key in a value in the Line and Point Value window, and draw a line.  In this case, the entire line will be labeled with the value keyed into the Line and Point Value window.

Labeled lines and points in LEADS are treated in the same way as contour lines with respect to re-analysis of data.  That is, when a re-analysis is done, the system samples along each labeled line to create the equivalent of a series of “observations”.  Labeled points inserted by the user are also treated as “observations”, just like the sampled points extracted from labeled lines.  Once all “observations” (i.e., point values of the same element, such as temperature) are extracted from labeled points, labeled lines, and contours on a display, the system passes the “observations” to the default analysis routine normally used for Surface and Upper Air analysis (e.g., Barnes, Cressman, Spatial Spline or Kriging).  The analysis routine used will be the currently selected default routine specified on the Preferences interface.  The result of the analysis will be a gridded field, and the gridded field can subsequently be contoured and displayed.  Therefore, the Line and Point Value tools are used to alter a data set.  These tools can be used to deepen low pressure areas or strengthen ridge values. Relative to re-analysis of contour data, the user may also use the Edit Single Object Tool to move or alter contours in combination with the Line and Point Value tools.   

The drawing tools are used for hand-analysis and annotation of displays.  Any hand entered data added to a display using the drawing tools can be saved as an “Annotation” by selecting Save Annotation from either the File or Context Menus.  The user will then be requested to enter a name for the annotation layer.  The annotation layers can subsequently be overlaid on other displays of the same AOI.  Also, annotation layers can have additional annotations added to them.  Therefore, annotation layers make excellent continuity work charts. 

1.18.1 Zoom

The Zoom icon is located on the LEADS toolbar and is shaped like a magnifying glass.  When the Zoom icon is pressed, the system is placed in the Zoom mode.  Zooming an image is accomplished by placing the cursor onto the image near the area to be zoomed, clicking the left mouse button and dragging the Zoom Box across the region of interest on the display.  To return to “normal” size, choose Zoom Full from the Context Menu 

(§ 1.19) by right-clicking on the image, and selecting Zoom Full.

1.18.2 Pan

The Pan icon is located on the LEADS toolbar and is shaped like a hand.  When the Pan icon is selected, the system is placed in the Pan mode.  When in Pan mode, the user can place the cursor on any zoomed display window and click and drag the left mouse button.  The display will then be regenerated such that the initial location (where the left mouse button was first pressed) is moved to the final pan location (where the left mouse button was released).

1.19   Context Menu

The context menu appears whenever the user places the cursor on a display window and clicks and holds the right mouse button.  Options available are:

a. Recalc Skewt:  If the user has modified the sounding on a Skew-T Log-P diagram, he can recomputed the stability parameters shown on the diagram by selecting this option. Available only when Skew-T Display is active.
b. Restore Skewt:  If the user has modified the sounding on a Skew-T Log-P diagram, he can restore the Skew-T to its original sounding by selecting this option.  Available only when Skew-T Display is active.
c. Cut, Copy and Paste have the same meaning as discussed above under Drawing Tools.  These menu items are only active if the user is editing a graphic display.

d. Scale Mode:  This menu item enables the user to select either Scale Mode On or Off.  Either mode allows the user to resize the display window.  With Scale Mode Off, the window will be resized, but the contents of the window are not regenerated.  Instead, the user will be able to see a smaller part of the display, and scroll bars will be added to the right and bottom of the display window to enable the user to navigate the original display.  With Scale Mode On, the entire contents of the display are regenerated to fit into the display window.  If there is a “check” next to the Scale Mode on the View menu, then Scale Mode is turned On.

e. Save:  Allows the user to save the current product, current annotation layer, or current global annotation layer to the database.

f. New:  Create a new annotation, global annotation layer, or legend.

g. Image and Graphics Colormap:  Change the image or graphics color maps for the current individual product.

h. Zoom Full:  Returns the display product to the 1:1, unzoomed view.  Used when a display product has been zoomed.

i. Toggle Image/Window Size:  This feature allows the user to toggle between the current display window size and the initial image size as defined in the AOI Creation Interface (Administration Menu).  When an image is generated, data is internally mapped to the image width defined with that particular AOI, with the size denoting the number of pixels the image contains with respect to it’s width.  For example, a setting of 800 would yield an image that is 800 pixels wide.

LEADS has a configurable setting for the initial size of all display windows which can be found in the SYSTEM.CFG file as UIPROD_DISPLAY_WIDTH.  This setting can be smaller, larger, or the same as the image width defined for the AOI.  If, for instance, the display window width is set to be smaller than the pre-defined image width, pixels are removed from the image to accommodate the smaller size.  If larger, pixels are replicated.

The Toggle Image/Window Size option on the context menu simply toggles between the display window size and the pre-defined image size.

j. Shade Image:
Allows image or topography to be shaded to show relief.

k. Overlays:  See Chapter 4. 

l. Add Overlay:  Provides the user the ability to overlay pre-existing products with identical AOI designations onto a display product.  However, this interface does not allow the user to generate products for overlay.  Not available on all LEADS products.
Chapter 2:  The File Menu
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2 The File Menu

The File Menu shown at right allows users to obtain access to displayable data and to perform product save and maintenance functions.  Each File Menu item is discussed in following paragraphs. 

2.1 Open Display

Upon selecting the Open Display menu item, the user is presented with an interface, shown in the graphic below, that controls all session and saved LEADS display products. Specific features of this interface are presented below.
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2.1.1 Data Categories

On the left side of the interface is a list of Data Categories (Categories).  These include:

· Local Products

· Contours

· Plots

· Streamlines

· Non-Georeferenced Imagery

· Composites

· Skew-T

· Cross Sections

· Meteograms

· Annotations

· Legends

· Satellite Images

· Radar Images

· Lightning

· NOAA Graphics

· Topography

· Global Annotations

· Road Network

· Overlay Symbols

Also, other display product categories that are requested via specific customer requirements can be included in LEADS, including pipeline networks, electrical transmission lines, etc.

A complete understanding of each of the Categories is essential for product building using the LEADS software and, therefore, a discussion of all categories is provided below.  There are two general Category types – those to which a map background can be applied and those to which a map background cannot be applied.  If a map background can be overlaid on a product, the product is considered “georeferenced”.  Examples of georeferenced products are Contours, Plots, Radar, and Satellite, while examples of non-georeferenced products are Skew-T, Cross Sections, and Meteograms, as well as Non-Georeferenced Imagery (imported files, non-georeferenced satellite, etc).   

a. Local Products:  ALL product categories listed above are products that have been saved to the LEADS database, with the exception of the “Local Products” category.  The “Local Products” category contains products that have been generated by the user from the time the user logs onto the system up to the current time, but are not saved to the database.  That is, they have been generated during the current session and are resident in the system’s memory locally, not stored to external media (the database).   These session products can be utilized to generate other LEADS products without saving them to the database.  However, session products are destroyed upon exiting the system.

b. Contour:  These are graphics metafile products where the product consists of one, and only one, set of contours.  The specific distinction is that each contour product contains a single field of contours, such as 500 mb Temperature.  A product that contains two contours, say a 1000 mb Temperature field and a 500 mb Temperature field, is not a contour product.  Such a product, containing multiple contoured fields, is classified as a Composite product (discussed below).  

c. Plot:  There are three types of data plots:  surface, upper air and grid.  Plots are graphics metafiles, with the plotted data based on the specific plot model used.  A Plot product can contain data for only one plot model.  

d. Streamline:  These graphics metafiles can be produced from surface, upper air and gridded wind fields.  Like Contour products, a Streamline product can contain only one field of streamlines. 

e. Non-Georeferenced Imagery:  Imagery received by the LEADS (“.gif”, “.tif”, etc., or in a similar non-earth-locatable format) can be viewed by the LEADS software, but the imagery cannot be interrogated for latitude and longitude and the imagery cannot be overlaid with earth-locatable graphics.

f. Composite:  These are metafile products with MULTIPLE components or imagery products.  Examples include displays with multiple graphics (e.g., a surface streamline overlaid with a 500 mb height analysis) and displays with a mixture of imagery and graphics (e.g., a NOAAPort satellite image overlaid with a 300 mb jet analysis).  When Composite products are stored, and subsequently retrieved, each of the layers making up the original product can be interacted with individually.

g. Skew-T:  This is a non-georeferenced graphic product of an upper air sounding, taken from either upper air or gridded data and plotted onto a Skew-T diagram.  Such a product can be interacted with (changing temperatures, winds, etc.), but cannot be overlaid onto other graphical products.

h. Cross Sections:  These products are also non-georeferenced graphics products, consisting of either a Time Cross Section or a Space Cross Section.  The Time Cross Section is a graphical representation of a slice through the vertical atmosphere above a given station for a particular parameter, or parameters, over a period of time (typically the maximum amount of data contained in the database).  The Space Cross Section is a graphical representation of a specific parameter through the vertical atmosphere over a set of stations chosen by the user.  These products are for display only and cannot be interacted with by the user.

i. Meteogram:  These products are also non-georeferenced graphics products.  They are graphical representations of a parameter’s trend over a period of time.  Meteograms can be generated for surface, upper air, or gridded data. These products are for display only and cannot be interacted with by the user.

j. Annotations:  Hand drawn graphics and text of all kinds are considered annotations to a LEADS generated product.  The system permits annotations to be saved independently from any and all underlying imagery and graphics.  Therefore, a user can draw a front on a satellite image, and save only the front as an annotation.  Annotations drawn on AOI-oriented products are themselves earth-locatable and can be overlaid on other products with the same AOI.

k. Legends:  Legends are essentially a non-georeferenced annotation.  They allow the user to define complex legends for display products by entering text and hand-drawing symbols.  This feature is not fully implemented within LEADS.
l. Satellite:  Georeferenced satellite imagery which is not overlaid with graphics and which consists of a single image.   

m. Radar:  Consists of both georeferenced (Radar Mosaics) and non-georeferenced radar products. 

n. Lightning:  These products are georeferenced graphics for a short time range (e.g., one minute).  They are saved as Lightning products if, and only if, they do not have other overlays.  They are considered Composite products if they have other overlays.

o. Topography:  Topography data for an AOI are automatically generated extracted from the topographical database whenever the user creates an AOI.  These fields can be opened for display and can be used as underlay for graphics.  These fields can also be used as input to the Image Calculator.

p. Global Annotations:  Global Annotations are annotations that can be stored into the Global Vector Space (GVS) database and used by forecasters in a collaborative effort of analyses from disparate AOIs.  For example, if two teams of forecasters have responsibility for different regions of the United States (one team has east of the Mississippi River and the other west),  annotations can be created (frontal analysis, watch boxes, etc.) and stored to the GVS database “globally”, which means that these annotations will be available on any AOI that covers the geographical area they were originally generated on.  Therefore, if a centralized forecasting center has responsibility for all of the United States, an AOI can be created which encompasses the two regions mentioned above and the global annotations created for those two regions can be viewed, and possibly merged, onto the AOI for the entire United States.

q. Road Networks:  Interstate, State and county roads, as well as local roads.  These are customer specific, and a robust set of roadways is not provided with LEADS.

r. Overlay Symbols:  Iconic symbols that are geo-located (such as hospitals, schools, etc) that can be overlaid onto LEADS products for enhanced visualization and reference.  As with Road Networks, these are customer specific and designed to meet customer requirements. 

Whenever the user selects a product category on the left side of the Open menu, all data in the system that is associated with that category is displayed in the Open menu upper window (Available Products Listing).  As stated in Chapter 1, the column headers at the top of the Available Products Listing can be used to sort the data to narrow down the search for the product(s) of interest.  The user then selects items from the Available Products Listing and presses the “Add to List” button to move them to the lower window (Selected Products Listing).  In preparing for a single display, the user may select multiple Categories of products, and multiple products from each Category to move to the Selected Products Listing.  These can then be displayed using the various display options provided. 

2.1.2 Available Products Listing

When the user selects a category, all available products for that category are listed in the Available Products Listing window (top list view on the interface).  Much of the power of the LEADS software is available through the Open Display interface due to the ability of the user to select several products from any of the available categories.  This means the user can overlay several products from any of the categories to create displays of interest.  For example, the user can select the Satellite category, choose a SYS IR GOES image, and add the image to the Selected Products List.  The user can then select the Contour category, select the SYS 500 mb Height contour, and add the image to the Selected Products List.  Both of these products are for the SYS AOI and can therefore be overlaid using the display options presented to the right of the Selected Products List window.  

2.1.3 Filtering of Available Products

Users can filter the Available Products listing to simplify searching and selection. This is done by selecting a product, moving the cursor to the column on which to filter, and pressing the right mouse button.  The user will then be presented with a selection dialog box (see below) containing two choices:  Filter the data, or Restore the List.
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Restoring the list will restore the available items list to it’s original state.  This is useful when several filtering passes have been done to narrow the list of products.

2.1.4 Selected Products Listing

Products from any category can be moved into this list using the “Add to List” button.  Once products are in the Selected Products List, they can be displayed using any of the display options.  Three data management tools are also provided for the Selected Products List.  These are Remove, Up and Down and are discussed below.  To utilize these tools, select a particular item in the Selected Products List and press the appropriate button.

Remove:
This button removes the selected product from the Selected Products List

Up:
When this button is selected, the chosen product will move one location up on the Selected Products List.  This is important in that the order in which products are displayed (for such options as sequencing) is the order in which they are placed on this list.  Therefore, the first item on the list will, obviously, be the first product displayed.

Down:
Moves a selected product one location down on the Selected Products List.

2.1.5 Display Options

Please reference discussion in Chapter 1, §1.16.

2.1.6 Operational Buttons

At the bottom of the Open Display interface are the buttons used to invoke the product display routines.  These are “OK”, “Apply”, and “Close”.  The “OK” button will display the selected products and close the interface.  The “Apply” button displays the selected products, but keeps the interface active.  “Close” closes the interface without displaying products.

2.2 Save 

This is the mechanism by which products and annotations can be saved to the database. The specific methods are explained below.

2.2.1 Save Display
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The Save Display menu item invokes the dialog box shown at right, allowing the user to save the specific product to the database for a specific classification and number of days.  This dialog also permits the user to specify or change the Label and Description for the product.  Products will be saved into a specific category within the LEADS database depending on the content of the display being saved.

2.2.2 Save Annotation

Allows the user to save the annotation layer separately from underlying graphics and imagery.  Save Annotation works on only the “active” annotation layer.  Therefore, if a display containing annotations is opened, and additional annotations are added (utilizing the “New Annotation” function, §2.3), only the new annotations will be saved using this function.  However, if “New Annotation” is not used, the new annotations are added to the existing annotation layer, and all will be saved when Save Annotation is used.

2.2.3 Save Global Annotation
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Saves global annotation layer to the GVS database.  The user must choose a Product Designator, Region, Valid Time, Date Time Group, and Expire Time.  See Appendix VI for further clarification on GVS.

2.3 New

Governs the creation of new annotation layers, either local or global.  Multiple annotation layers can be overlaid onto a product to create customized analyses.

2.3.1 New Annotation 

Creates a new annotation layer on which the user may draw.  This is useful in creating annotation layers for continuity or comparison.  For example, the user may want to draw frontal positions based on a model initialization, then run a script that generates forecast displays using the original frontal positions drawn on the initialization.  For further analysis, the user may want to plot the new frontal positions based on the forecast displays.  The original frontal positions occupy the “annotation layer” of the display. Therefore, in order to plot the new frontal positions, the user would choose “New Annotation” to push the existing annotation layer (the original frontal positions) to a newly defined “User Drawing Layer”, and then be able to generate, and subsequently save, the new frontal positions as annotations within the annotation layer.

2.3.2 New Global Annotation

Creates a new Global Annotation layer.  See §2.2.3 and Appendix VI for further information concerning Global Annotations.

2.3.3 New Legend

Allows the user to create a new legend for the active display.  See §2.1.1(k) for more information on legends.

2.4 Import
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LEADS provides functionality to import graphical images into the system via the interface shown below.  Several different types of image files can be imported and utilized within LEADS.  However, the user should keep in mind that these are considered as external images, or non-georeferenced images (they cannot be mapped to an AOI) and, therefore, cannot be overlaid with other LEADS products that are geo-referenceable.  They can be overlaid with annotations.

2.5 Export

LEADS provides several different exportation capabilities to accommodate user’s needs. These capabilities include exporting displays to several different image formats, including MPEG, which can be used to create graphics for web pages or for incorporation into documents, exporting Global Annotations, and exporting data to an Appendix 30 format.  These capabilities are discussed below.  

2.5.1 Export Display

While the Save functions permit the user to store displays into the LEADS database, the Export function enables the user to save products external to LEADS.  When selected, the interface shown below is presented to the user.  
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The user can select a directory to store the product to, the image type, and enter a name for the stored product.  Also, under the preview windows is a data entry control that allows the user to change the width of the image being exported.  The aspect ratio of the image is maintained, and the height is adjusted accordingly.

The file will be exported in the image type specified, and can be viewed with external image viewers such as Paintbrush (if exported as a bitmap).  Keep in mind that once an image is exported from LEADS, it loses all geo-reference information.  Although the exported image can be imported back into LEADS, it is still considered an “external” or non-georeferenced product and, therefore, cannot be overlaid with other geo-referenceable products.

2.5.2 Export Global Annotation

Allows users to export Global Annotations.  See Appendix VI for more information on exporting of Global Annotations.

2.5.3 Export Appendix30

LEADS offers an export mechanism for developing products in Appendix 30 format by utilizing the “Export Appendix30” interface.  Of course, the user must have a LEADS product currently displayed for the export to function to work. The product with focus (currently active) will be the one exported.

This export function is also known as “encoding Appendix30” due to the actual process of encoding the LEADS display data into an Appendix30 formatted product.  LEADS can currently encode two types of display products: Vector Graphics and Raster Scan Graphics.  Raster Scan Graphics are visual images such as satellite, radar imagery, or images created from gridded or Pointfield data. Vector Graphics products are collections of data that describe weather maps, charts, and figures.  Components of a vector graphic product include relative vectors, absolute vectors, graphic symbols, alphanumeric labels, and geographical background data.
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To utilize the interface, create a LEADS product and ensure that it has focus.  Upon choosing the “Export Appendix30” option, an the exportation interface will be displayed (see graphic at right).  Depending on the type of display product, the “Product Size” controls on the right side of the interface will either be activated or deactivated.  Raster Scan Graphics will have the controls activated, and Vector Graphics will have the controls deactivated.  Select an appropriate product size (if available) and then choose a PI Set to define the product.  Then it is a simple matter of building the product by pressing the “Build Product(s)” button.

The user has three options for saving the file.  The first is to press the “Build Product(s)” button without entering a product name or path.  This will store a file with a “default” name in the default directory defined in the SYSTEM.CFG file as the “APX30_PRODUCT_PATH”.  However, the two other options allow the user to specify a name for the file, or store the file into another directory by utilizing the path selector (button with “…” as a label).  For a more in-depth discussion of this interface, please refer to Appendix III of this document.

2.6 Session Product Maintenance

The session products interface (shown below) provides the user with five tabs that control all types of session products generated in LEADS.  These tabs allow the user to view all products created during the current session.  As stated earlier in this document, once the User Interface is shut down, all session products are deleted from the system.  However, the user can delete products from these interfaces while the User Interface is still active by pressing either the “Delete Selected Products” or “Delete All Products” buttons. 
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To save products, press the “Save Selected Products” button.  Once a product is saved to the database, maintenance on the product is performed using the Database Product Maintenance interface discussed in §2.7.  It is unnecessary to press the “Apply” or “OK” buttons to save changes made via these interfaces, as they are effective upon pressing one of the delete buttons, or the save button.  To close the interface, simply press the “OK” button.

2.7 Database Product Maintenance
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The interface for all products saved to the LEADS database is shown below.  It contains the ability to alter the product description and classification, as well as set the number of days and hours to retain the product in the database.  Multiple selections can be made to affect changes to several products simultaneously.  Once changes are complete, the user can either select “Apply” to apply the changes to the database, then continue, or “OK” to apply changes and close the interface.  “Cancel” will cancel all changes.
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Print

If the user wants to print the currently selected display, the Print option is selected from the File menu (or from the toolbar).  When the Print function is selected, a standard Windows Print Interface is presented to the user.  The user can alter printer properties and determine the number of copies to print via this interface.

2.9 Exit

The Exit menu item exits the LEADS User Interface.  It does not exit the master process, decoders, or other processes, which should be shut down via the System Monitor, and then Master should be shut down after all other processes are closed.  A warning dialog will appear prompting the user for confirmation, thus avoiding an accidental shut down of the User Interface.

Chapter 3:  The Edit Menu
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The Edit Menu

Allows the user to perform a number of editing functions which will apply to graphics, text or diagrams throughout the LEADS program.  This menu also gives users the opportunity to customize Images and Graphics for a particular session.  The last menu option allows the user to set operational preferences for LEADS that are profiled to be active for any LEADS session for that particular user.

3.1 General Editing Tools

LEADS provides standard editing tools within the system to affect changes to images, plots, etc.  These include:

· Undo – returns user to the state immediately preceding a change

· Cut – deletes an object and places it within the system clipboard

· Copy – copies an object to the system clipboard

· Paste – pastes the object contained on the system clipboard to the display

· Delete – deletes the object from the display

Cut, Copy, Paste and Delete are also available via the main LEADS toolbar.
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3.2 Session Image Color Map Editor

Enables the user to change the default color map for imagery produced during the current session.  As stated previously, there are three “states” of the color maps: Default, Session, and Individual Product.  Changing the Session Image Color Map via the editing interface shown at right will override the LEADS default settings, and all images produced in the current session will utilize the color map chosen via this interface.

There are several controls contained on the Image Color Map Editor, with some redundancy built in, although not in operation (the user can attain the same result via different methods).  Each control is discussed in detail in the sections below.

Changing color map settings can be accomplished by adding, removing or altering the positions of control points to the left side of the slider bar located on the left side of the interface (referred to as the “color control”). The interface will always (and must always) contain two control points, but more can be added simply by clicking the mouse anywhere between the top and bottom of the color control.  A control point will be placed at the cursor location.  To remove a control point, click on it and drag it off the interface to the left.  Only dragging the control point to the left completely off the interface will remove it.

There are two sets of numbers associated with each control point on the color control.  The number to the left of the colored control point icon is the numerical position of the color in the color map.  There are 128 possible color values (7-bit color) ranging from 0 to 127, inclusive.  The rightmost number is the corresponding data value associated with the particular color position.  Therefore, the user can set a specific color to be associated with a specific data value, or range of data values. 

To set the color of the control point, the user can use one of two methods.  The first method is to utilize the graphical controls, choosing a color from the color pad by clicking in the pad and moving the crosshairs to the desired color.  The intensity of the color can be changed using the slider bar on the right side of the interface, to the right of the color pad.  The second method involves setting the actual numerical values for the color including the red, green, and blue (RGB) values, as well as the hue, saturation, and value.  Essentially, the color pad controls the hue and saturation, and the slider bar changes the color value.  Both graphical controls affect changes in the RGB settings.

The control points can be slid up and down the color control to alter the color setting for specific data values.  Once the color patterns for the image are set the user can apply the colors to the image by pressing the “Apply” button.  However, to make the process easier, and to more readily visualize the impact of altering the image color map, an “Auto Update” option is included, which will automatically update the image as colors on the color map are changed.  To turn this option on, or off, simply press the “Auto Update” toggle button.  
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Color map settings can be saved, or saved color maps loaded, by pressing the “Load/Save Color Maps” button.  The interface at right will be presented to the user, thus allowing either the loading of a saved color map, or saving the current color map settings.  Once a color map is saved, it can be used for individual images, as a session setting (this discussion) or as the default setting.  Therefore, a well designed image color map can be utilized for all images of a certain type (all 850 mb Temperature images, for example).  To save the color map, type a name in the text box provided, then press the “Save” button.  To load an existing color map, highlight the desired color map in the listing, the press “Load”.  Also, saved color maps may be deleted by selecting the color map and pressing the “Delete” button.

3.3 Session Graphic Color Map Editor
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Enables the user to change the session default color map for graphics.  It is similar in operation to the Image Color Map Editor, with a few exceptions.  

The color settings are accomplished in exactly the same way as those in the Image Color Map Editor in that the user can utilize either a graphical method, or hand-enter the color values into the text boxes available.  However, the method of assigning colors is different.

There are several categories controlling certain graphic features on LEADS displays, and these are listed below:

	· Ocean

· Land

· Water (inland bodies)

· City

· County

· State (or Province)

· Country (international boundaries)
	· Coast (coastlines)

· Background (background color for graphical displays, such as the Skew-T

· Foreground (for graphical displays)

· User Defined (Map Features)

· LatLon (latitude and longitude lines)


The names given to the user definable map features and their definition are discussed in Chapter 10, Administration Menu, §§10.2 and 10.3.  

To change any of the colors for a category, click on the button representing the category, and then use either the graphical or textual tools for setting colors.  The category button will automatically update to the new color.  Press the “Apply” button to set the new color into the color map.

As with the Image Color Map Editor, the “Load/Save Color Maps” button utilizes a similar interface to save or load existing color maps.

Also note the smaller buttons in the lower left of the Graphic Color Map Editor Interface.  These are the colors used to display contours and other lines (e.g., annotations).  The overlay colors assigned to each color map can be changed in the same way map feature colors can be changed, as discussed above.  

3.4 Preferences

The Preferences Interface is activated from the Edit Menu.  By clicking on the Preferences menu option, a window is presented to the user showing five tabs that define the user’s profile.  The user’s profile includes all settings established under the Preferences Interface, and these settings are loaded into the system whenever the user logs onto a LEADS workstation.  The five categories of the user’s profile are discussed below.
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AOI 

The definition of an AOI was presented in Chapter 1.  The selection of AOI made here defines the default AOI for product creation within LEADS.  Several AOIs are listed, and may include those created by the user, or by other users, depending on whether LEADS is configured as a stand-alone or distributed system. 

It should be noted that if a new AOI definition is processed (see Chapter 10, § 10.1), that definition will be set as the default AOI.  Therefore, the user is cautioned to this situation.
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Graphics

The Graphics tab window enables the user to set and customize a variety of graphics display options.  These display options are discussed below.

a.
Map Line Width:  A global setting of the width of border lines in all maps. The line widths are set by clicking on the up (or down) arrows on the right.

b. Latitude and Longitude Lines: Selecting the Map Lat/Lons box will include latitude and longitude lines in the display, as well as activate the three choices of density for these lines, Low, Medium, and High.  If the user does not desire latitude and longitude lines, the Map Lat/Lon box should remain unchecked.

Generally the latitude and longitude lines are left off; however, for small AOIs over the ocean, they may be necessary for the user to determine the location of weather features within the AOI.

c. Default Graphics Color Map:  The Default Graphics Color Map options box lists all stored graphics color maps.  The user may select a color map from this menu, thus setting the default. 

d.
Default Image Color Map:  the Default Image Color Map options box lists all stored image color maps.  The user may select a color map from this menu, thus setting the default.

3.4.3 Analysis
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Enables the user to specify the attributes of objective analysis to be used by the LEADS software, and to indicate the “precision” for selecting objects with the graphics modification tool.

a. Full Interpolation:  The user can choose either full interpolation, or no interpolation, depending on whether the full interpolation box is checked.  Full interpolation will extrapolate beyond the actual domain of the observations used in an analysis.  For example, if producing a contour display, the contours will extend to the edge of the screen.  If not using full interpolation, contours will only extend to the area within the data set (this area is called the “convex hull”).
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b. Objective Analysis Method:  The user can choose the type of objective analysis desired.  Four options are available:  Cressman, Barnes, Spatial Splines (the default), or Kriging.  Kriging is reputed to produce plots that most look like hand drawn analyses. Barnes and Cressman weight observation data to grid points by inverse square or inverse exponential methods. Spatial Spline encloses data points by a graphical method.  When analyzing observation data, each of these algorithms gives a slightly different result – the user will no doubt settle on a preferred method after using each for a period of time.  The Options box becomes active whenever Kriging is selected.  Another window is opened that permits the user to specify the attributes that determine the operation of the Kriging algorithm.  These attributes are the “Nugget”, the “Still”, and the “Range” values.  These attributes influence the statistical distributions used to analyze the data.  Various values impose a tighter fit for the data, but may increase the number of “bull’s eyes”.  The default values give a good fit for data in most synoptic situations.  The “Upwind” and “Downwind Ambient Values” are applied to situations where sparse pollution data are being analyzed.  If non-missing pollution data are being analyzed, then the wind data are evaluated to provide estimates of pollution concentrations in upwind and downwind areas.  Once again, the default values produce a reasonable solution for most circumstances and should be changed only if a high station (data) density is available.

c. Grid Radius for Interpolation:  A value can be specified for the “Grid Radius for Interpolation”, but this value only applies to analysis done by the Barnes and Cressman algorithms.  The radius value is entered as a number of grid points into the window, with the default value being set as 8 grid points.  The larger the number of grid points, the smoother the resulting field.  A small number for the radius of influence can lead to an analysis that exhibits “bull’s eyes”, especially in low density data areas.

d. Grid Radius for Modify Feature:
a. Initial Grid Radius for Interpolation for Modify Feature:  This feature is not fully implemented in LEADS 2.4.0.

b. Minimum Grid Radius for Interpolation for Modify Feature:  This feature is not fully implemented in LEADS 2.4.0.

c. Grid Radius for Interpolation for Modify Central Value: This feature is not fully implemented in LEADS 2.4.0.

e. Grid Size:  When any of the analysis methods are chosen, the result is fundamentally the same – random observation data are converted to a regular array of grid points.  The “grid size” specification determines the number of grid points in a resulting gridded field.  Selections for grid size are 32 by 32, 64 by 64, 128 by128, and 256 by 256.  Under most conditions, 32 by 32 is used for Synoptic scale analysis, 64 by 64 for Mesoscale analysis, and 128 by 128 or 256 by 256 for Microscale analysis.  However, these terms are relative and are directly impacted by the size of the AOI being analyzed.  Where there is a dense concentration of recording stations the user might lean towards a smaller grid size, and would want to consider adjusting the “Grid Radius” value.  However, the denser the grid, the more time it will take to create the analysis.

e.
Modify Tool Precision:  The user can change the value of the modify tool “precision” (in 5 pixel increments) by clicking on the arrows at the end of the open window.  The precision determines how close (in screen pixels) the modify tool must be to an object being selected before the system will actually select the object.  While a larger precision makes it easier to select an object, it also increases the chance of a neighboring object being selected by mistake.
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3.4.4 Classification  

This menu enables products being worked on by the user to be labeled with a “classification” marking.  Three levels of classification can be chosen.  A Classification Display Window can be placed in any of four positions on the graphic. If the Classification Display Window is not checked, then no classification will be displayed.

3.4.5 Error Log
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For more complex installations, the LEADS software is set up to share databases with many clients.  In these complex configurations, the LEADS software logs software errors to two locations.  One location is on each workstation where an error is detected.  The second location is a composite error log on the main database server.  Users and administrators can view either error log using the Review Error Log function (see Chapter 10, Administration Menu, § 10.9).

The Error Log selection on the Preferences Menu controls the default settings for items displayed.  These selections permit the user to specify options relative to displaying errors from either the central error log or from the error log on the user’s local workstation.  

Again, these options are stored in the user’s profile, and are considered the default settings. Available options are discussed below.

a. Use Local Error Log:  When this box is checked, the local error log will be displayed (when using the Review Error Log function), otherwise the centralized error log will be used. 

b. Status Bar:  Checking the Status Bar box will cause an additional status bar to appear in the Review Error Log display.  The additional status bar displays the number of each type of error that has been recorded.

c. Errors to Display:  There are various choices available for time over which the errors occurred, for the number of errors displayed, for the time offset, and for the minimum severity of the errors. The last choice gives the user the ability of detecting certain categories of errors that may be occurring.  All of these choices are viewable (and changeable) in the Review Error Log interface.

Chapter 4:  The View Menu
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4 The View Menu
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The View Menu is shown at right.  This menu allows users to view the current AOI, restore a zoomed image to its 1:1 ratio, set the method of scaling when a display window is resized, and turn overlays on or off.  Each View Menu item is discussed in following paragraphs. 

4.1 Current AOI

This option will display a map of the currently selected AOI in a display window.  If a new AOI is created (see Administration Menu), the current selection is changed to the newly created AOI.

4.2 Full Zoom

If the user has zoomed into a display, the Zoom Full selection restores the display to the 1:1 state.  

4.3 Scale Mode

See Chapter 1, §1.20d for discussion.

4.4 Overlays

The Overlay Menu Interface is shown below.   This interface has two sections – one for Map Overlays (upper portion) and one for Product Overlays (lower portion).
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a.
Map Overlays:  This section of the interface shows the complete list of possible map overlays for the AOI.  Only overlays that are valid for a specific display are activated.  In the interface shown, the list includes Land, Latitude/Longitude lines, Coastlines, International Boundaries, and State Boundaries.  The list is established when the AOI is first created.  The user can toggle “on” or “off” any of the overlays in the list by checking the appropriate checkbox.  The selections made by the user become effective when the Apply button is selected.

b.
Product Overlays:  This portion of the interface lists overlays currently being displayed in the active display window.  The user can select any item in the list by clicking on the item.  Selecting an item enable the user to toggle “on” or “off” any of the overlays being displayed.  When the Apply button is selected, the user’s selections become effective, and the display is re-drawn.

Chapter 5:  The 2D-Analysis Menu
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5 The 2D-Analysis Menu

The 2D-Analysis Menu is shown at the right.  This menu provides analysis tools to create various 2-Dimensional displays.  Each 2D-Analysis tool is discussed in the following paragraphs. 

5.1 Time Cross Section

The Time Cross Section function creates a graphical representation of the vertical atmosphere for various parameters over a specified station for a given period of time, usually the extent of data available within the database.  A display can be generated for either Grid or Upper Air data.
5.1.1 Grid
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If a Time Cross Section is performed using grid data, the menu below appears.  Listed in the left columns of this window are the model data ingested and stored by the system.  The GUI also presents a map of the current AOI with all available stations plotted on it.  By moving the cursor over the map, the station details become visible in the small windows below the map.  In the case of grid data, the actual stations are not important because model data is interpolated to latitude and longitude locations.  The stations names are provided only to give the user a relative (Lat/Lon) idea of where the Time Cross Section will be located.

To select a Grid, the user chooses a weather center source from the left panel.  Then, by clicking on the ‘+’, the directory tree is expanded allowing a model to be selected.  When the model is selected, several standard grids are shown to be available, and the user can choose a grid covering the desired area (see Appendix I for a description of the Standard Grids).  Within the sub-listing, the date and time selections available for the selected standard grid are listed (the user must choose one date/time entry), and the parameters for that model run are presented for selection.  The user then chooses the parameter(s) to be plotted.  

The figure below shows an example Grid Time Cross Section, where Relative Humidity, Geopotential Height, and Wind Speed and Direction were chosen as parameters.  To generate such a graphic, move the cursor onto the map window on the Time Cross Section GUI.  Locate the cursor over the desired position and left-click.  The program will calculate and display a Time Cross Section similar to that shown at left.
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Please note the radio button at the lower-left of the Time Cross Section menu.  The button enables the user to “Reuse Results Window”.  If this button is not active, then each Time Cross Section will create a new display window.  If the button is active, then each new Time Cross Section will erase the previous display window, and reuse it for a subsequent display.

5.1.2 Upper Air

The LEADS system currently keeps only the previous 24 hours of synoptic data in the system.  Thus the user will be presented only with available data pertaining to the last 24 hours (e.g., 00Z, 06Z, 12Z, and 18Z), as a possible 24-hour sequence.  Normally, only 00Z and 12Z data are available over the US and 06Z and 18Z data are over Europe.  Therefore, the UA Time Cross Section will always be data sparse.
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By pushing the Upper Air menu bar, the user is presented with the screen shown below. The left hand panels show the data parameters (both observed and derived) the user may select.  By clicking on one, or several, parameters (they become highlighted) and then clicking on the Show Available button, the program will then search the database for stations that have those parameters available for viewing.
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By choosing a station, the location circle changes to red and the program calculates and displays the Upper Air Time Cross section for that station as shown at right.  Elements shown are wind speed and direction and geopotential height.  Only one time period was available (00Z).

5.2 Space Cross Section
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A Space Cross Section is a graphical representation of the vertical atmosphere for a specific parameter over a given spatial extent.  Currently, the LEADS Space Cross Section function only works on upper air data.  It is planned in the future to add a grid selection option.  

The user must provide the following information:

a. Base time: 00Z, 06Z, 12Z, or 18Z.  

b. Location:  The right mouse button is used to establish the baseline for the Space Cross Section.  First, click on the beginning point of the baseline.  Then move the mouse to the end point of the baseline, and click the right mouse button a second time.  A red “baseline” will be drawn between the two points.  The Space Cross Section will be created along the baseline.

c. Radius:  The “radius” slider bar controls the relative perpendicular distance from the baseline within which stations will be used to create the Space Cross Section display.  Only sites within the radius are shown on the display in red; all others are blue.  The red stations are used to build the cross section display; the blue stations are not.  Note there are readouts for station location, name and ID.  These items are for information only.  As the cursor is placed above any station circle, the readouts will show information about the site below the cursor.

d. Element Selection:  The user can select only one element at a time to be included in a cross section display.  If a Space Cross Section is desired with more than one element, then several individual displays must be created.  Once each display is created, the user can use the File Open interface to overlay these products.

e. Image Generation:  The radio button at the lower left of the Space Cross Section Interface enables the user to create both an image and contour of the element selected for display.  If the radio button is active, the image and contour will be displayed together. If the radio button is inactive, no image will be displayed.

The displays below are typical of those generated by the Space Cross Section function.
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The Space Cross Section shown above left is a single element display (Dewpoint Temperature contours and image), while the display shown above right depicts a two-element display (Dewpoint temperature contours and image and Geopotential Height contours).  Station names along the baseline help orient the user spatially.

5.3 Meteogram

This function offers the user a view of selectable parameters and levels that will illustrate the behavior of data through time.  The LEADS Meteogram function can operate on Grid, Upper Air or Surface Data.
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5.3.1 Grid

[image: image81.png]Time Cross Section >

Space Cioss Seclion >

Meteogiam »
SkewT 3
Pt »
Contour »
Stieam Line »
Image »

Composite »




To create a Meteogram from gridded data, select the appropriate Source, Grid, Time, Parameters and Levels from the definition interface.  The user then selects various locations on the map, and the system will generate Meteogram displays for each location selected.  As with all grid selections, the station information provided below the map is for information purposes only.  

Grid Meteogram data are created by interpolation at the latitude and longitude where the mouse cursor was left-clicked.

5.3.2 Upper Air

To create an Upper Air Meteogram chart, the user must first select a “Constant Surface” for which the data will be extracted from the database.  Choices are Pressure, Height, or Potential Temperature.  The next step is to determine a level on that constant surface.

The user then selects parameters to display, either from directly collected data, or from derived parameters.  Finally, the user selects the location for the data.

5.3.3 Surface

The interface for creating Surface Meteogram charts is very similar to that for Upper Air with the exception of the Constant Surface and Level selection, as well as derived parameters selection.  Otherwise, the operation is essentially identical.

5.4 Skew-T

LEADS provides a mechanism for creating Skew-T diagrams for either gridded data or Upper Air observations.  These diagrams are editable, allowing the user to create scenarios or modify spurious data to provide a more accurate analysis.  Also included with the Skew-T interface are interfaces to present the sounding data in a tabular format, as well as a Hodograph display.

5.4.1 Grid

The Skew-T interface for selecting gridded data is shown at right.  If Model Grids are used, the user must choose the model type, the date and time for the run and the forecast hour to view, then a location.  In the example shown here Denver, CO is chosen.  On clicking on that station circle, a Skew-T plot is generated.   
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When the Skew-T diagram is displayed, the Tabular and Hodograph buttons on the Skew-T selection interface become active.

The Skew-T diagram provides a listing of various stability parameters, the station location, and the valid time for the Skew-T.  In addition to the standard Temperature and Dew Point trace on the diagram, there is also a third line representing dry adiabatic expansion from the surface to the LCL, and moist expansion thereafter.   In addition, the diagram can be interactively edited using the cursor.  To edit the diagram, the user must first select the Edit Single Object tool on the main LEADS toolbar .  Next, the user must place the cursor on the Temperature or Dew Point trace and left-click.  The individual points making up the trace are highlighted, and the user may move the points left or right (the user is not allowed to move the points up or down).  After editing is complete, all the parameters on the diagram may be re-computed using the “Recalc Skewt” function on the Context Menu (shown within the Skew-T diagram below).  The Context Menu pops up when the user places the cursor on the Skew-T diagram and right-clicks the mouse.  Editing the Skew-T enables the user to consider some “what if” scenarios, such as what might happen in the afternoon if surface heating reaches a particular level.  Winds can also be edited on the diagram by selecting a wind barb and keying in a new value for winds.  Winds do not effect stability computations.  The user may restore the diagram to its original condition by selecting the “Restore Skewt” function on the Context Menu.
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A sample Hodograph is shown.  The Hodograph can be “flipped” by pressing the “Set North Up” button.  When pressed, the button text will change name to “Set North Down”, and the red letters, “NORTH DOWN” will be changed to “NORTH UP”.  Only the first six kilometers in height for the sounding are displayed on the Hodograph.
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The Skew-T tabular display is shown below.  The tabular display provides a listing of all data for the sounding available in the database.  Like the sounding, the tabular data can be edited, and the stability parameters can be re-computed.  

To edit the tabular display, the user must select (highlight) a line on the display.  New values for Temperature, Dew Point Temperature and Wind can then be keyed in.  When the “Replace Values” button is selected, the keyed in values will replace their previous values on the highlighted line.  To re-compute the stability values, select the “Apply” button.  To restore the sounding to its original values, select the “Restore Orig” button.
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5.4.2 Upper Air
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Upon selecting the Upper Air option for Skew-T, the user is presented with the standard upper air selection dialog shown at right.  After choosing the base time for the sounding and left-clicking on an upper air site location on the map, a sounding plot will be generated that is identical in form to that generated for gridded data.  All features discussed above relative to editing, re-computation of stability parameters, hodograph, and tabular display are identical to those discussed for gridded data.  

5.5 Plotting

The Plot routine within LEADS provides functions for plotting Grid, Upper Air, Surface, and Pointfield data.  

5.5.1 Grid Plot

The Plot option related to Grid data is shown on the following page.  Selection of specific grid fields follows a similar scenario to that covered for other grid operations earlier in this chapter.  The user must select the source, model name, base date and time, parameter(s), level(s), and forecast hour(s).  When using either Session or Saved grids, this step is not necessary.

The user then “adds” the grids to the selection list by pressing the “Add” button.  This renders the gridded data available for plotting.  Once the data is added to the selection list, the user simply selects the data of interest on the list, and left-clicks the appropriate plot model buttons corresponding to the desired placement of data on the plot.  The user can then select a color for the specific data by choosing an overlay color and left-clicking on the plot model button.  The order in which the element is placed and the color selected is interchangeable (i.e., color can be chosen first, or after the element is placed).

It should be noted that the central location on the plot model interface is reserved for wind directional data only.  Although wind directional data can be placed elsewhere, no other data can be placed in the center position of the plot model.  Also, a choice can be made to display the wind either with arrows (vectors) or by wind barbs (direction).  To create a plot representing true wind direction for gridded wind data, the user must place both the U- and V-Component wind grids onto the center button.
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When the user has completed selection and placement of elements, pressing the “Make Plot” button will create the plot and display it onto the currently selected AOI.  An example plot is shown in the graphic below.
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When creating a grid plot model, either from Saved Grids, Session Grids or from Model Grids, the user is provided with editing capabilities that apply to the plot model.  The Edit Mode list box has the following selections:  Element & Color, Element, Color, and Clear.  If the Element & Color mode is selected, both the currently selected color and the currently selected grid will be placed in the plot model when the user selects a plot model cell.  If Clear is selected as the mode, then, when the user selects a cell of the plot model, the contents of the cell are removed and the cell is set to “none”.  The Clear All button operates on all cells of the grid plot model at once.  Its function is to remove all entries from the plot model.

5.5.2 Upper Air Plot

If Upper Air is selected from the Plot Menu, the user is presented with the interface below.  This interface is fairly complex, and will be discussed in detail below, with each aspect of the interface presented in it’s own section.
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5.5.2.1 User Station List and Plot Model 

The first decision for the user when creating an Upper Air plot is what User Station List and Upper Air Plot Model to use.  The User Station List was introduced in Chapter 1, and is defined in more detail in Chapter 9.  A Plot Model is simply a definition of the placement of the various elements on the plot.  For Upper Air plots, the user has the ability to place nine data elements onto the plot for each reporting station.  Surface Plot Models can contain up to twenty-five data elements.  Plot Model definition is explained in greater detail in Chapter 9 as well.

User Station Lists and Plot Models are selected from the pick lists at the top left of the interface.  These lists are non-editable and, therefore, the user may only select from the defined and listed items.

A specific feature of interest with regard to the Plot Model definition is the use of the “Generic(*)” level designator, which is synonymous with the “To Be Determined, or TBD” level.  When a plot model is defined, the user has the choice of selecting elements at either specific levels on a designated constant surface, or using the “Generic(*)” level designator.  Assigning “Generic(*)” to an element placed on the Plot Model allows the user to define the level at plot creation time.  The advantage of this is that the user can define one Plot Model to be used for several different levels.  For example, if a standard Upper Air Plot Model is designed using the “Generic(*)” designator, it can be used for plotting all mandatory levels without having to be altered.  This is especially useful in scripting.

If the “Generic(*)” designator is used in the Plot Model definition, those elements will appear in the “Elements with Levels To Be Determined” window.  The plot will not be generated as long as elements remain on this list.  To remove the elements, the user highlights them in the list and utilizes the level setting controls to the right of the window to set the constant surface and level.  Elements can be selected individually to allow the user to set different values for the elements in the list (e.g., there may be two elements in the list, one Temperature and the other Dew Point Temperature.  The user can select the Temperature element, set the level to be on the “Pressure” constant surface and set the level to 500 mb.  Then, the user can select the Dew Point Temperature element and choose a constant surface of Potential Temperature and make the level 300K).  To “set” the level for elements in the list, press the “Apply Level Settings” button below the element list. 

5.5.2.2 Data Set and Time Selection

The user may select data to be plotted from either the current Upper Air data in the database, or from data that was saved by the user at an earlier time.  The “Time Select” tab contains the interface for choosing the hour of data to extract from the database for plotting.  For Upper Air data, the time intervals are in 6-hour increments.  Absolute or Relative time can be chosen, with Relative time also incremented every 6-hours.  Relative time is useful in scripting in that the user can ensure the most recent data will be used. If relative time is used, the system will determine the base time of the data to use in the plot by first reading the system clock, subtracting the “Latest Hour Minus” value from the system time and rounding down to the nearest 6 hours.

If the “Saved UA” tab is used, the user must choose a data set that was saved as a product earlier.  The “Saved UA” tab simply presents a list of saved Upper Air observation products from which the user may select.  This option provides a way to plot historical data saved for specific purposes, such as verification or forensic studies.

5.5.2.3 Thresholding

Relative to plotting, the user can select specific elements to be color coded according to specific criteria when the system creates the plot.  Only elements that have an assigned level are included in the list; therefore, any elements that have a “TBD” level must be assigned a level before these elements can be assigned threshold criteria.  The user should note that not all elements are thresholdable.  There may be more elements on the plot model than appear in the Thresholdable Elements listing.  A total of three threshold values can be set for each thresholdable element.

To define thresholding for an element, the user first selects an element from the Select Thresholdable Element list.  Next, threshold criteria are assigned by selecting a conditional criterion (Greater Than, Between, etc.).  Conditional criteria options are Clear Entry, Less Than, Less Than or Equal To, Greater Than, Greater Than or Equal To, and Between.  If Between is selected, the data entry area to the right of the down arrow will be divided in half to permit the user to enter two values instead of one.  Between is inclusive of both end points.  Clear Entry removes the threshold criteria for an element.

Once the appropriate value is entered, the user may select a color for plotting all element values that meet the selected criteria.  This is accomplished by first selecting the desired color from the set of sixteen buttons below the thresholding interface labeled “Color Selector: Thresholdable Items”, then pressing the “Set Color” for the specific thresholded data.

5.5.2.4 Color for Non-Thresholded Elements

A second color palette exists in the lower left of the interface.  That palette, labeled “Color Selector:  Non-Thresholdable Items” is used to set the color for all other elements on the plot.  Although many elements are thresholdable, if threshold criteria are not set, the elements will be plotted in the color chosen on this color selector.  Also, all elements that are not thresholdable will be plotted in this color.

5.5.2.5 Completing an Upper Air Plot

Once all the selections have been made, the user presses the “Plot” button to create the specific plot.  This leaves the plot interface open so that the user may create as many plots as desired prior to closing the interface.  “Done” closes the interface without creating a plot.  Therefore, once the user is “done” creating plots, press the “Done” button to close the interface.

5.5.3 Surface Plot

The Surface Plot interface is presented on the following page.  The selections for a Surface Plot are similar to those for the Upper Air Plot discussed in § 5.5.2, and function essentially in the same manner.  The only difference is that no level settings are required to be made by the user, as all data is referenced to the surface.
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5.5.4 Pointfield Plot    
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The bottom half of the Pointfield Plot interface, shown at right, is identical to the Grid Plot interface discussed in § 5.5.1.  However, the actual data selection section of the interface is notably different.

The first item that the user is referenced to is the types of data available for generating Pointfields, namely Surface and Upper Air observations.

Therefore, a “Surface Obs” tab and “Upper Air Obs” tab are available to the user and function in essentially the same manner, with the exception of level selection for the Upper Air data.  

Again, the user is reminded of the definition of a Pointfield: A set of one particular element at all stations for a specific time.  Examples are a Pointfield of Surface Temperature for 1600Z, or a Pointfield of Relative Humidity at 850 mb for 0000Z.

The “Surface Obs” and Upper Air Obs tabs both permit selection of data by Absolute Time, Count Offset, Relative Time and “Saved” data.  These time selection methodologies are discussed below:

a. Absolute Time:  The hour corresponding to the data within the LEADS database.

b. Count Offset: Count Offset is applied to individual observations within the database for a specific station. When selected, the user must fill in both the “Obs Offset (Count)” and the “Time Range (Minutes)” text boxes with the appropriate information.  These two items are used to direct a search of observations within the database to include in the Pointfield.  The “Obs Offset” is the observation number, starting with the current observation designated as zero, and counting backward in the database. The “Time Range” is the maximum amount of time that the search will permit to go backward in the database.  In order to be included in the Pointfield, an observation taken from a specific site with the designated “Obs Offset” must exist within the specified time range.  

Example:  If the user specifies an “Obs Offset” of 2 and a “Time Range” of 45 minutes, then the resulting Pointfield will include only those sites where there have been three observations within the past 45 minutes.   This is useful if the observation set contains many “Specials” or corrections.  This method would be the only way to get to the original observation.  The real value of using this method is realized in the Observation Calculator under the Tools menu.

c. Relative Time:  This time selection is used mostly for product generation using scripts.  Relative time permits the user to specify the first appearance of data within a time offset from the current hour.  It is identical to the method used in the Surface and Upper Air plot interfaces.

d. Saved:  Allows the user to selected saved Surface and Upper Air data.  Saved data are data sets containing all observations for a specific hour that have been saved to the LEADS database.     

5.6 Contour

Contours can be generated for both gridded data, and Pointfield data (composed of either Surface or Upper Air data). For a complete discussion of Grid and Pointfield selection, see the discussion of the Plot functions in § 5.5.

In both cases, data are selected by the user and “Added” to the selection list.  The lower portion of the Contour interface is presented in the graphic below.  
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If only one data set is selected, as shown in the example above, or if multiple data sets containing the same element are selected, the Line Type, Line Width, Color, Units, Base Contour, Contour Interval, and Decimal Places are filled in from the Default Contour Table (see discussion in Chapter 10).  The “Min Data Value” and “Max Data Value” are extracted from the selected data.  The user can utilize this information to make a determination if the Contour Interval is appropriate.  If the Contour Interval is too small, the display will be cluttered and difficult to analyze.  

If multiple data sets are selected containing elements that are different, then several of the default values will not be populated due to conflicting settings within the Default Contour Table.  However, those that do not conflict will be populated.  For example, if Surface Total Precipitation and Temperature are selected together, the only default value that will be filled in is the Base Contour, because both elements have the same base value in the Default Contour Table.  Also, the minimum and maximum data values are populated.  The maximum and minimum values are independent of the element(s) selected – they simply reflect the maximum and minimum values of all the fields highlighted in the selection list.  

If multiple elements are selected (whether similar or different data), the user can also control the way the fields will be displayed.  At the far right of the lower part of the interface are selections for display options: Display, Overlay and Sequence.  These selections have the same meaning presented in Chapter 1.

5.7 Streamline

The data types for the Streamline function are Grid and Pointfield. As with many of the other LEADS interfaces, the user makes data selections and “adds” the data to the selection list. The user may then select one or more of the data fields in the selection list to create the display product of interest. 

The only selections available for the Streamline interface are the color to be used for generation of the streamlines.  When this selection is made, the user selects the type of display (Display, Overlay or Sequence) and presses the “Make Streamline(s)” button.

5.8 Image
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The Image function is used to create images from Grid and Pointfield data.  The function operates by first creating a grid from the selected data, and then by interpolating between the grid points to each pixel on the display product.  Grids or Pointfields are selected in a fashion consistent with other LEADS interfaces, and the desired data set(s) are “added” to the selection window.  

Images may only be displayed or sequenced, not overlaid.  To “overlay” two images, the user must use the “Mosaic” function contained on the Image Calculator discussed in Chapter 9.  

Maximum and minimum data values are provided as a reference to the user when selecting a color map for the image.  The maximum and minimum image values are used to reference the maximum and minimum color values in the color map, respectively.  This is especially important in script development.  

To create consistently colored image displays of the same element, it is useful to set the image maximum and minimum values to reasonable maximum and minimum data values for that particular element when utilizing a specific color map.  For example, if creating a script for developing images for surface temperature in the continental United States for the months of July and August, it would be a safe bet that 25 degrees Fahrenheit would be a reasonable minimum possible temperature, say somewhere over the northern Rocky Mountains at elevation.  Therefore, to consistently color images in such a way as to ensure that 60 degrees Fahrenheit is always colored yellow when using a specific color map, create scripts where the image settings for maximum and minimum image value correspond to reasonable maximum and minimum data values for that parameter. 

5.9 Composite

LEADS 2.4 offers a new display type called “Composite” which, in its current configuration, is set to work on gridded data only.  The purpose of this interface is to allow the user to automatically create complex display products more easily than in previous versions of LEADS.  It is specifically designed to automatically create sequences of overlaid products, although individual display windows of overlaid products exist as an option as well.  

The interface, shown on the following page, is itself a composite of many of the tools contained in other LEADS interfaces.  Since this functionality allows for compositing images, plots, contours, or streamlines, many of the controls from those interfaces appear on the Composite Interface.  However, these controls do not function in exactly the same manner as they do on the individual product interfaces (Image Interface, for example).

To use the Composite Interface, the user first selects the source of the model data, one or more parameters, and one or more levels.  The user does not have to select forecast hour at this time.  The system automatically searches all grids for the selected parameter and registers them for retrieval.
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Also, the user should note that the grid selector interface does not allow multiple selections of parameters or levels.  The reason for this is that the user must set the “type” of product to be generated for each parameter and level.  To set the type of product desired, go to the pull-down list (combo box) below the Levels selection on the grid retrieval interface and choose the type of product to create.  This will let the system know that a Plot, Contour, Image, or Streamline is to be generated from the selected data.

To finalize the process, press the “Add” button to schedule the grids for retrieval.  This will check the available grids, as well as add a text descriptor, including the type of product, to the “Selection” display on the interface.  Depending on what type of product is selected in the Selection display, the controls below it will be activated and populated with appropriate data.  Once this process is complete, the system automatically “thins” the grid directory (grid “tree”) so that only grids that have matching forecast times, in relation to the initial parameter selected, remain.  This ensures that any subsequent parameter selections will match grids with the initial selection and allow for overlay of parameters.

Two controls not seen on other interfaces are the Image and Graphics Colormap settings.  These have been added for convenience, and allow the user to determine, via the interface, what image and graphics colormaps to use in generating the composite product.

Once all parameters are selected, and the desired attributes are set via the interface controls, the user will need to determine how the products are to be displayed.  The choices are to display the composite products as either a sequence or as individual displays of the overlaid parameters.  Once this selection is made, the user may choose to add a label for the display by typing it in the control at the bottom of the interface.

After all choices are made, the user simply presses the “Make Products” button.  This will retrieve all selected grids and generate the composited display product.  At this time, if specific forecast hours are desired (say, every 12 hours), they can be selected from the forecast hour selector on the grid selection interface.  Otherwise, if no forecast hours are selected, the composite display will be generated for each forecast hour available.

To exit the interface, simply press the “Done” button.

The user should note that, unless the image maximum and minimum are set, either through the composite interface, or via the Default Contour Table, images will not display properly.  It is important to check all attribute controls to ensure that they are set to suitable values before generating the product.

Chapter 6:  The View Menu
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6 The 3D-Analysis Menu

The three-dimensional analysis tool called the Environmental Work Bench (EWB) is a separate program that operates in conjunction with LEADS NT.  EWB is the product of SSESCO, Inc. of Shoreview, Minnesota, and as such, discussion of the function of this software is left to the EWB User’s Manual.  

EWB can utilize both grids and imagery from the LEADS system.  To send grids to EWB from LEADS, go to the Select 3-D grids menu item, which will bring up a standard grid selection interface for the current AOI.  The grids will be sent over in individual data sets for each level type encountered.  Map data is also sent to EWB from LEADS.

Imagery is sent to EWB by going to the Select Imagery menu item, which will bring up a dialog showing the user a listing of session images for the current AOI.  Choose the images of interest and press the “OK” button to send the images to EWB.
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In either instance, EWB is immediately launched after a selection has been made.  An example of an isosurface rendering by EWB is presented below.

Chapter 7.  The Alphanumeric Menu
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7 The Alphanumeric Menu
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The menu associated with the Alphanumeric (A/N) interface is displayed at right.  The Alphanumeric interface is used to view data at specific locations or contained within specific bulletins.  Data operated on by the A/N interface is composed of decoded station reports, upper air data, weather warnings, and raw messages.  The user can also be alerted to incoming messages and data based on user-defined criteria.  The Alerts item on the A/N menu has an accompanying submenu, which contains the Threshold Definition interface for defining threshold criteria for specific data elements.  This, and all other functionality of the Alphanumeric interface are described in detail in the following text.

7.1 Clipboards
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The Main Clipboard interface is shown at right.  Clipboards provide a tool for viewing textual, un-decoded, messages ingested and stored by the data input routines of LEADS NT.  A “clipboard” is an actual physical storage location on the either the workstation or server (depending upon configuration of the system) where messages are routed via routing table definitions.  The interface for the message routing is discussed in detail in Chapter 10, but is presented briefly in §7.1.2 to indicate how to initiate clipboard routing.

The main interface lists the existing clipboards (see above) and allows the user to define new clipboards, modify an existing definition, or delete the clipboard.  Once a clipboard is defined, messages can be routed to it from the routing table interface.

7.1.1 Clipboard Definition
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To create a new clipboard definition, press the “Create Clipboard” button on the main interface.  This will pop up the clipboard definition dialog shown at right.  

Enter the name of the new clipboard and select the amount of time you want to store messages on the clipboard.  Files will automatically be deleted from the clipboard based on the retention time setting, so ensure that a sufficient amount of time is allotted.  When you are satisfied with the settings, press the “OK” button on the lower left of the dialog to save the clipboard definition.
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To modify an existing definition first highlight the clipboard name to be modified and then press the “Modify Clipboard” button on the main interface.  You will only be allowed to change the retention time settings for the clipboard.  You may not rename a clipboard; to do this, you must delete the clipboard and create one with the name you want.  However, if you do this, all the message files contained in the deleted clipboard will also be removed from the system. Once you have modified the definition, press the “Update” button to save the definition.  The settings will take effect immediately and will be applied to all files currently residing in the clipboard.

The “Delete Clipboard” button is self-explanatory.  

7.1.2 Clipboard Routing

Once a clipboard has been defined, the user routes messages to it using the system routing table.  To access this interface, go to the Administration Menu and choose the Tables submenu.  From this menu, choose Routing by either clicking the mouse or using the shortcut keys.   This will bring up the WMO Message Distribution interface.  See Chapter 10, §10.7.1, for a graphic of this interface, and a more detailed explanation of how it works.

To route a message to a clipboard, chose the message pattern of interest listed in the WMO Message Distribution interface and press the “Add Clipboard” button.  A pick list of all defined clipboards is then displayed.  Choose the clipboard you want to route the message to and press “OK”.  You will see the clipboard listed in the “Destinations” section of the message distribution dialog, with a blue clipboard icon next to the clipboard name.  To save the routing information, press either “OK” or “Apply” on the WMO Message Distribution interface, and messages selected will begin to appear on the clipboard.

7.1.3 Clipboard Viewing
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Once messages are being successfully routed to the clipboard, you may view the individual files by returning to the A/N Menu and bringing up the Main Clipboard interface.  The message files are listed in the “Clipboard Files” list box of the interface, along with the date and time the file was created.  

When viewing data on a clipboard, the user has the choice of either reusing the result window or displaying data in multiple windows. Reusing the result window displays the chosen file’s contents, and reuses that same window for each subsequent file selected for viewing.  Also, the list of files is set to single-select mode, meaning that only one file can be selected at a time.  
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If the Reuse Result Window checkbox is unchecked, the list is set to multi-select mode allowing multiple files to be selected for viewing, each in it’s own separate window.  To clear the selections when in multi-select mode, press the Clear Selection(s) button.  Selections are automatically cleared when the View File(s) button is pressed.

To view a file, the user can either double-click the filename on the list of files, or press the “View File(s)” button.  Generally, if the user has unchecked the Reuse Result Window checkbox, using the “View File(s)” button is the most appropriate method of displaying the messages.  If Reuse Result Window is checked, the user may either use the button or double-click the filename.

Once the file’s contents are displayed (see graphic above), the user can print the message to a local or networked printer by pressing the “Print” button in the lower left corner of the window.  Printing will bring up the printer setup window, allowing the user to choose a printer and set printer properties.  To print, simply press the “OK” button on the printer setup interface.  

Although LEADS NT will automatically delete entries on the clipboard files based on the clipboard definition (i.e., age of the file), the user also has the option of removing the files directly by using the Delete File(s) button.  To delete a file, select/highlight it and press the Delete File(s) button.  If the Reuse Result Window checkbox is checked, only one file at a time can be deleted (since the interface is in single-select mode).  To delete multiple files simultaneously, uncheck the Reuse Result Window checkbox thus putting the interface in multi-select mode, select the files, and press the Delete File(s) button.
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Alphanumeric Display

The LEADS alphanumeric display has been completely redesigned from previous versions of LEADS.  The data viewer is launched from an initial “main” interface that allows the user to set up a display window with the information of interest.  This main interface is shown at right. Each item on the master interface will be discussed below.

Data is displayed in a separate display window that can either be “reused”, or individual windows can be brought up for the various data types, or different sets of stations.

To use the main interface, the user first selects the data source of interest.  These include:

· Raw METAR and Synop, Upper Air, and TAF

· Decoded METAR and Synop, Upper Air, and TAF

· AIRMETs, SIGMETs, Convective SIGMETs, Convective Outlooks, Weather Watches and Warnings

Others to follow in future LEADS Releases include:

· Zone Forecasts

· Local Forecasts 

· Forecast Discussions

· Climatological Summaries

· FOUS and MOS

· PIREPs

Note: Also, the main interface will be supplemented with a graphical map interface where the user can click on a station and get alphanumeric data, as well as display graphically the AIRMETs, SIGMETs, Watches, etc.

Once the user has selected the type of data to display, stations must be selected.  This is achieved in several ways.  The user may select either a User Station List that contains a predefined list of stations, or type in stations, or do both.  When typing in stations, the user can enter one of the following three formats to retrieve stations:

· ICAO:  User types in the 4-character ICAO identifier of the station (e.g. KDEN)

· IATA:  User types in the 3-character IATA (Airport) identifier (e.g. DEN)

· State:  To get all stations within a state, type in the 2-character state code (e.g. CO for Colorado, TX for Texas, etc.).  This feature works only within the United States at this time.

Identifiers are typed into the “Enter Station(s)” data entry control on the interface in a space-separated list.  If the user wishes to use only the hand-typed stations, choose “NONE” for the User Station List selector.  Otherwise, both the stations on the selected User Station List and the hand-typed stations will be displayed.  

If the user wishes to create a new User Station List, or modify an existing list, the Station List Builder can be accessed through the button to the right of the User Station List selector.  When a new list is created, or an old list is deleted, it will be immediately reflected on the User Station List selector on the main interface.

7.2.1 Set Up Parameters for Decoded Data
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Depending on what type of data is selected (Data Source), the “Set Up Parameters for Decoded Data” button will be activated or deactivated.  As the name indicates, the button becomes active if decoded data are requested.  This button brings up an interface (shown at right) that allows the user to set up a “default” list of parameters to be displayed for the different types of decoded data (METAR, Upper Air, and TAF).  As will be seen later in the discussion of each individual display window, the displayed parameters can be modified through a similar interface attached to the display windows.  

To choose parameters to be displayed by default, simply double-click the parameter name or press the “Add” button to move it from the list on the left to the list on the right.  To delete a parameter from the display list, double-click the parameter or chose the “Delete” button.  To remove all parameters from the list, press “Delete All”.

Once the user has chosen a desired “default” set of parameters to display for each data type, either the “OK” or “Apply” buttons are pressed to save the information to the database.  This information is profiled to the user’s login name and is therefore available regardless of the location of the workstation where the user may be working.

When the user selects to view decoded data, the parameters chosen on this interface will be displayed, by default. However, as stated earlier, the user may modify this list (add items to it, delete items from it, or completely substitute a new list) via the display window.

7.2.2 Thresholding for Decoded Data

The “Thresholding for Decoded Data” button brings up the data thresholding interface, which will allow the user to set criteria and modify the display accordingly, such as color coding the data, or sounding an alert based on that criteria.  This feature is not yet implemented in LEADS Version 2.4.0.

7.2.3 Time Selection

The next step toward displaying data is to select the time to display.  For most data, this will be the most recent hour back to 23 hours past.  These times are inclusive, so if a user selects “Past 4 Hours”, all data in the database within the past four hours will be displayed.  This includes specials, corrections, and amendments, so it is possible to get several items for the same hour.   Decoded TAFs, however, present forecast data, and additional timing information can be entered which will allow the user to specify a time in the future.  This way, forecasted information can be displayed in the display window.

7.2.4 Automatic Update Timer

The Alphanumeric Display interface also allows the user to set a timer to automatically update the display windows with new data, should any arrive.  To set this timer, the user checks the Auto Update Display(s) checkbox, and selects a timing interval in which to update any open display windows.  The user can update the display window at any time manually by pressing “Refresh” on the display window.

7.2.5 Displaying Data – The Display Window

The last item that the user must specify is whether to reuse the display window, or create a new display window for the data.  LEADS can accommodate up to 20 open display windows simultaneously.  If the user wishes to reuse the display window, the Reuse Display Window checkbox must be checked.  Otherwise, individual display windows are created.
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To display data in a display window, simply press the “Display Data” button.  This will generate the display window, as shown below.  

The user can close the main interface with display windows open and an auto update timer running, and the system will maintain those windows until they are closed, thus allowing the user to set up the displays of his/her choice without having to keep the main interface active.

7.2.5.1   Adding More Stations

Once the display window is created, the user can add more stations to the display by typing in station information in the “Additional Stations” data entry control.  This is done in exactly the same fashion as for the main interface.  When the list of typed stations is complete, press the <Enter> key on the keyboard for an immediate refresh of the display window.  Also, the “Refresh” button on the display window can be pressed to achieve the same end.  

7.2.5.2   Modifying the Station List
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To modify the stations displayed, press the “Edit Station List” button, which will bring up the interface at right.  This interface works similarly to the Parameter Setup interface, with a few caveats.

When this interface is initially called up, the stations on the left (Available Stations) are those currently being displayed in the display window.  

To develop a new station list, either double-click on the station or press the “Add” button to add the station to the new station list.  Once the new list is complete, the “OK” button is pressed.  This will take all stations in the right-hand list (Revised Station List) and turn their display flags to “ON”, and all stations in the left-hand list will have their display flags set to “OFF”.   Then, to display the new station list, press the “Refresh” button on the display window.

If no stations have been moved to the Revised Station List, pressing the “OK” button will do nothing.  Even after stations have been moved, pressing the “Cancel” button will cancel any changes.

To remove stations from the Revised Station List, either double-click or press the “Delete” button.  To remove all stations, press the “Delete All” button.  However, at least one station must be on the Revised Station List for data to display.  LEADS will enforce this rule if the list has been altered from it’s original state (stations have been added to the Revised Station List and the “OK” button has been pressed).

If new stations are added by entering identifiers into the Additional Stations data entry control, their display flags will automatically be set to “ON”.

7.2.5.3   Modifying the Displayed Parameters for Decoded Data

Pressing the “Modify Displayed Parameters” button will bring up an interface allowing the user to add or remove parameters from the display.  All parameters for the specific data type will be available for the user to choose from, with the user’s default parameter settings showing as “Displayed”.  These defaults can be removed from the display, or more parameters can be added.

7.2.5.4   Printing the Display

The display window allows the user to print the contents of the display much in the same manner as that for clipboards.  Please reference §7.1 for a discussion on printing.

7.3 Threshold Alerts Definition

As discussed in Chapter 1, LEADS NT has the ability to alert the user to certain events, namely, data arrival and data matching certain threshold criteria.  The graphic on the following page shows the Alert Threshold Definition interface, which is accessed via the Alphanumeric main menu, Alerts submenu.  Only elements that are capable of being thresholded are displayed on the interface.
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The first step to using this interface is to choose a user station list.  Once the list is chosen, the user can select elements (singularly) and set criteria for them.  As data comes into the system for the stations on the selected list, and, if that data meets the threshold criteria, the incoming A/N message is logged in an alert file and an “alert signal” is generated.   On the first toolbar on the main LEADS menu (shown at the very beginning of this chapter), there is a circular alert icon.  If no alerts have been issued, the alert icon will be gray.  The alert signal mentioned above is used to turn the alert icon red.  If the alert icon is red, the user can select the icon to read the message(s) that caused the alert condition.

To define the criteria, first set the units desired, then the condition to threshold (e.g., Greater Than, Between, etc.), and finally the values for the threshold.  Use the “Apply” button to save the alert definition and continue to select additional alert definitions, or the “OK” button to save the alert definition and close the interface.

Criteria are profiled by user and are saved in the LEADS NT database.  Therefore, an individual can have his/her own criteria set for each element, and these criteria will be in force from session to session.  All alert criteria defined by a user are applied to whatever User Station List is selected.

Chapter 8:  The Loops Menu
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8 The Loops Menu

Product storage events drive the looping function of LEADS NT, and the definition of these events can be found in the Administration Menu (see Chapter 10, § 10.6.1).  Once events are defined, the user can develop a loop definition by clicking on the Loops Menu, or by using the shortcut keys.

8.1 Loop Definition
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The Loops Menu (shown in the graphic at right) contains two interfaces, one for the definition of loops, and the other for the management of loops.  To define a loop, click on the Define Loops menu item, which will bring up the Loop Definition Interface (see below).  To add a loop, press the “Add Loop” button, which will pop-up a small dialog for entering the loop name.  Type the name of the loop and press “OK” on the dialog.  This will add the loop name to the list on the left side of the interface.
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Once the loop name is added to the list, the user can select to either animate the loop on startup, or have the loop display without animation (defined as “Briefing” – the user can step through the images or start animation manually once the loop is displayed).  This is accomplished by pressing either the “Animate on Startup” or “Briefing on Startup” toggle buttons.  All the user will see on the interface is that preceding the loop name in the list will be the word “Animate” or “Briefing”.  
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To add frames to the loop definition, the user must have defined an event, or events, via the Product Store Events submenu located on the Administration main menu.  Once these are defined, the user can select from these events to define the loop.  First, select the loop name of interest and press the “Add Frames / Event Names” button below the Loop Frames list on the right side of the Loop Definition interface to define the dwell time and number of frames to display (see graphic at right).

The number of frames entry is self-explanatory.  The first dwell time setting is the time to display the images (frames) in the loop, with the exception of the last frame.  The last frame has its own dwell time setting to pause the image to give a visual notification to the user that the loop has ended.  After setting these values, press the “OK” button to return to the main loop definition interface.  The frames will be displayed in the interface with the dwell time and name of the event listed (see below).
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To change the dwell time on an individual frame, select the frame from the list and press the “Change Dwell” button, which will pop up a dialog for the user to enter a new dwell time.  Also, to delete an individual frame, select it and press the “Delete Frame” button.

Once the loop has been defined, press the “Save Loop Definitions” button to save the definition to the database.  Pressing the “Cancel” button will discard any changes made to the loop definitions and close the interface.  

8.2 Loop Management
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Loop management controls the number of loop instances running on the system at any one time.  The Loop Management interface is shown at right, and is a simple controller for all defined loops in the system.  

There are seven loop slots within the system, which only serves as a management tool to indicate the loops that are managed (running) and those that are not.  

To set a loop into a slot or “Looper”, click on the name of the loop to highlight it, click on the slot number so that it is also highlighted, and press the “Set Loop” button.  The name of the loop will appear in the “Loop Name” column of the display.  To remove a loop assignment, highlight the slot and press the “Clear Loop” button.

As stated previously, loops are event driven.  This means as products are stored in the database, a signal is sent to the loop controller telling it to update the displayed images.  

If a loop is not displayed, it will be launched on the defined event with the latest data, or if it is displayed, the latest (newest) product will be displayed in the last frame of the loop.  Users can also view a loop by pressing the “Display Loop” button on the Loop Manager interface.  

8.3 Loop Display / Sequencing Window

The loop display utilizes a LEADS Sequencing Window to control the sequencing of images in the loop.  The Sequencing Window is used in several functions throughout LEADS NT to display a sequence of images or other LEADS products.   The window’s display area is the same as all other display windows in the system.  The exception comes in the control bar at the bottom of the window (see graphic on next page) that provides the mechanism for stepping through a sequence, pausing on a particular image,  and control of the loop in general.
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The first set of buttons on the left of the control bar are as follows:  Reverse Step, Reverse Play, Stop, Pause, Forward Play, Forward Step.  The position slider bar shows the position of the image in the sequence, and allows the user to alter that position when the sequence is not running.  The dwell time setting for the image (changes as the image changes) is displayed next.  The dwell time can be changed for an individual image by stopping the loop and typing in the new dwell time in the control, or for a group of images by pressing the View List button, highlighting the images to change, and then typing in the new value in the Dwell control.  

Update Colormap is a toggle button that controls what colormap to use for the loop. If the button is not pressed, the colormap for the first image in the sequence is used for all images in sequence. However, if the button is pressed, the colormap associated with each individual image is utilized for the loop. 

The View List button displays the list of images in the sequence and allows the user to select images and apply changes to the sequence.

Chapter 9:  The Tools Menu
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9 The Tools Menu

The Tools menu (displayed at right) is one of the more comprehensive menus in the LEADS NT system, containing many of the functions that make LEADS unique to the meteorological workstation market.  These tools are not used directly for the creation of display products, but rather to manipulate existing data, creating “derived” data sets, for use in several types of analyses. Of course, these derived data can be used to create display products.

The tools contained in this menu generally require the interaction with other system functionality and, therefore, the discussion of these tools will reference products and functions presented elsewhere in this document.  Where appropriate, chapter and section numbers will be included.

9.1 Calculators

The calculators (grid, image, and observation) are perhaps some of the more complex interfaces within the LEADS NT system.  They are used to perform mathematical calculations on data, transforming “raw” data into “derived” data for use in more specialized analyses.

The “keyboards” of the various calculators not only contain the standard operators one would expect (addition, subtraction, multiplication, numeric input), but also operators used for thresholding (greater than, less than), logical operators (AND, NOT),  image specific operations, and others.  Each “keyboard” (the interactive calculator interface) varies depending on the type of data being manipulated.  A comprehensive discussion of these operators, and the overall function of each calculator, follows.

9.1.1 Grid Calculator

The Grid Calculator allows the user to manipulate gridded data to derive new parameters for contour, plot, or analysis.  The Grid Calculator interface allows operation on three categories of grids – Model Grids, Session Grids, and Saved Grids. 

Model Grids are simply gridded data generated by weather prediction models with an inherent map projection.  Session Grids are those generated during the user “session” in which the LEADS system is active, and are projected onto the AOI chosen by the user in the Edit / Preferences menu.   Saved Grids are those grids that have been saved to the database.  It should be noted that all operations occur on “session” grids, as they are active during the current “session”.  It is only in the selection interface that differs from category to category.

The Grid Calculator is shown in the graphic below set to the Model Grids Tab.  Session and Saved Grids have a simple list interface for selection. 
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For the model grid selection, select the source, parameter(s), level(s), and forecast hour(s) and press the “Add” button.  This will add the grid to the list of available grids for use by the calculator.  Once the Add button is pressed, the model grid becomes a “session” grid and is mapped to the current system default AOI.  Repeat this step to add grids to the list for building equations.

The calculators build only single step (“atomic”) equations, thus there are no parenthesis operators contained on the keyboard.  To perform more complex calculations, use the result of each equation as input to the next equation.  For example, to build ((w + x) * y = Z, first build w + x, multiply the result by y, and name the final result Z.  Then Z will be a new “derived” session grid that can be plotted, contoured, etc.

After the grids of interest have been added to the equation builder list, double-click on a specific grid label to begin the process of building an equation.  Double-clicking will enter a grid designator into the control above the “keyboard”.  This control (single line of text) displays the equation building process to the user.  After choosing (double click on a grid) the first element, select an operator from the keyboard.  Dependent upon the operation, certain buttons on the keyboard will be “grayed out” prior to grid selection and will become active after a grid has been selected.  

When an atomic equation has been assembled, the “equals” button ( = ) will be the only active button on the keyboard.  Pressing this button will activate the “Specific Name” control (text entry box), in which a descriptive name for the equation can be input (optional). Once the name is entered, press the “Build Equation” button and the derived grid will appear in the equation builder list, thus allowing the user to use that derived grid in subsequent calculations. The derived grid will now be available for plotting, contouring, etc.

Aside from the standard arithmetic operators (addition, multiplication, squares and roots, logarithms, etc.), logical operators (AND, OR, NOT), and exponential functions (x raised to the power y, EXP), the Grid Calculator keyboard contains several other operators that are used for more complex calculations.   These are listed below with explanation:

Gravity:

The gravity constant;

Coriolis:
A function to derive the Coriolis force [f = 2 * Omega * Sin (latitude)] at a specific latitudes, dependent on the current AOI;

Mask:
A function that takes gridded data and converts it to 1’s or 0’s based on whether a logical sequence in the equation is true or false.  This is a useful tool in determining an area where several conditions meet criteria (e.g., a METWATCH area). For example, a user may build an equation (or series of equations) to determine where temperature is below 32 ºF, relative humidity is greater than 90 percent, and wind speed is less than 5 knots.  The user would build an equation to capture all of this information, then perform a mask on that derived grid and see areas of the AOI where all that information is true.

Bogus:
Essentially the opposite of Mask.  Allows value creation from a masked grid where the masked value is true (equal to 1).   A grid can be Bogused by a Mask.  The result is a grid with grid values in locations where the Mask is True (i.e., equal to one) and Null where the Mask is False (i.e., equal to Null).

Merged With:
Takes two grids and merges all data points within them (i.e., Grid 1 Merged with Grid 2).  If Grid 2 has a value at a grid point, that value replaces the grid value in Grid 1, otherwise, if Grid 2 has no value at a grid point (i.e., the value is null) Grid 1’s values remain.  This function is used when developing METWATCH applications (e.g., manipulation of logical operations).

Diff WRT x:
Difference with respect to x. Calculates the differential value between grid points across the horizontal grid.

Diff WRT y:
Difference with respect to y. Calculates the differential value between grid points across the vertical grid.

The four buttons on the right side of the calculator keyboard are used to resize the selected grid to a new size; either 32 by 32, 64 by 64, 128 by 128, or 256 by 256.

9.1.2 Image Calculator
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The Image Calculator (shown in graphic below) performs manipulation of the underlying image data to render new images or composites.   Like the Grid Calculator interface, the 

Image Calculator contains a selection window and keyboard.  However, there are also many features that are specific to the image generation process.  The Image Calculator also contains a categorization feature, allowing the user to select from several types of images for making composites, a filter selection tool, and a control for selecting display options.  

To utilize the Image Calculator Interface, first select a category of image to start with by pressing one of the buttons in the category selector.  If there is no icon on the button, there are no images in the database for that category.  After selecting the category, determine what AOI to use, and all other criteria for the image.  For example, to get a water vapor image for the eastern United States (corresponding to the “EAC” AOI in the system used to generate the graphic images for this documentation) for the 19th of June, 2000 at 17:15, follow the information on the selector across to find the EAC AOI, GOES NEXT satellite, WV channel, and the correct date and time.  Select the image, or images, of interest and press the “Add to List” button to add them to the Selected Products List.  The user may select images from several different categories, such as satellite and radar images.  There are no restraints on the combinations of images that may be selected.

After images have been added to the Selected Products List, they are available to be used in the calculator.  Many of the features of the Image Calculator are similar to the Grid Calculator discussed in the previous section.  Again, like the Grid Calculator, the Image Calculator builds atomic equations, and some function are available prior to selecting an image, and others after the image is selected.  Double-clicking the image enters it into the calculator.  Standard arithmetic operators (addition, multiplication, etc.), logical operators (AND, OR, NOT), and other image specific operators are included in the calculator keyboard.  These are listed below with explanation:

Red, Green & Blue:
Sets color map to span the colors of red, green or blue, with the maximum value of the color map set to the maximum value of the image and the minimum value of the color map set to the minimum value of the image.

Mask / Bogus:
Mask and Bogus work much the same as in the Grid Calculator, and serve to either mark values as true or false, or to extract values from a masked image, respectively.  

Filter:
Used to manipulate data contained within the image by a predefined filter (see §9.6) chosen from the filter selection control.  Filtering is useful in smoothing images, or delineating certain features within an image.

Mosaic:
Mosaic combines two images, pushing the pixel value of the secondary image into the respective pixel space of the primary image.  In other words, the second image is superimposed over the first image in such a way that where the second image has data, it replaces the data in the first image by overwriting the pixel value.  

Mix:
Blends two images, but unlike Mosaic, both the first and second images are seen in their entirety.  This is accomplished by alternating pixel values between the first and second images, and splitting the color map in two to accommodate both images.

Display Considerations

It should be noted that all images in the Selected Products List will be displayed.  Therefore, if a composite or any other derived image is created, and the user wishes only to display the created image, remove all other images from the Selected Products List prior to pressing the “Apply” or “View” buttons.   Also, the ordering of the images in a sequence can be altered by moving the image up or down in the Selected Products List by using the “Up” or “Down” buttons to the immediate right of the list display.

The control for Display Options allow the user to specify exactly how to display the image or images, and what processes are enacted upon those images (False Color, Overlaying, etc).  These options are discussed below:

· Display:
Displays an image in a stand-alone display window.  If multiple images are selected, displays each in it’s own window.
· Overlay:
Displays two or more images combined in one display window.
· False Color:
Displays two or three images overlayed using red, green and blue colors to delineate images.
· Sequence:
Creates a sequence of images in the order in which they appear in the Selected Products List.  This sequence can be stepped through, or run continuously, and the user can change the dwell time for each image to speed up or slow down the sequence.
· Fade:
Requires two images, and only two images.  Fades through the color maps of each image utilizing slider-bar. Not Implemented.
There are an infinite number of image derivations that can be attained using the Image Calculator and, therefore, it is beyond the scope of this manual to provide examples, or explain the nuances behind creating such images.  Suffice it to say, the only real limit to the uses of the Image Calculator are the availability of data and the user’s imagination.

9.1.3 Observation Calculator

The Observation Calculator, shown below, is used to manipulate observational data.  The functions contained on the Observation Calculator’s keyboard are identical to those found on the Grid Calculator, with the exception of the grid-specific functions of Difference With Respect To X (or Y), and Small, Medium, and Large.  For a discussion of the functions found on the Observation Calculator’s keyboard, and how they operate, the user is referred to §9.1.1 of this document.

The Observation Calculator allows access to surface and upper air data, which are retrieved as pointfield data (a particular parameter at all stations for a given hour).  Therefore, session pointfields, as well as saved pointfields, are also available via the calculator.
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The process of selecting data first involves the determination of what data set to utilize.  The “Selection Mode” radio button control offers four choices:

Absolute Time:  A specific hour, or hours, for a data set.  Choose the hour(s) from the hour button group.

Count Offset:
An offset into the observation database – a specific number of observations back from the current observation. (See Chapter 5, paragraph 5.5.4.1.b)
Relative Time:  Current time less a specified value.  Enter the hour offset in the activated controls.

Saved:
A saved data set from a specific hour.  This radio button permits access to surface and upper air products that have been saved to the LEADS database by the user (e.g., using the File…Product Maintenance function).

The only other necessary selections are the actual parameters.  This is achieved by clicking with the left mouse button on the parameters of interest.  The list is in multi-select mode, so either drag across a series of parameters, or use the CTRL key, to select multiple parameters.  

Once all criteria are set, press the “Add” button to add the data to the selection list.  Then, it is a matter of double-clicking the datasets of interest to perform the calculations.  Just like the other calculators, when the “Build Equation” button is pressed, a derived data set is entered into the selection list, and can be used for analysis or used in other calculations.

The differences between the Surface and Upper Air Obs tabs, and the Session and Saved Pointfields tabs are in the selection method.  For Session and Saved Pointfields there is only a listing of data sets – no time or offset values must be selected.  Of course, since these data sets have been chosen for a specific parameter, there is also no need to select parameters on these tabs.

9.2 Generating New Grid Products Utilizing Internal LEADS Functions

LEADS can generate several new products from gridded data by utilizing internal functionality, and these new products can be used to develop product displays that would otherwise require very sophisticated scripts.  Therefore, these functions provide a faster, more user-friendly way of producing forecast data from existing grids. 

The internal functions are divided into three main categories: Wind Functions, Thermodynamic Functions, and Meteorological Functions.  A thorough discussion of the required input for these functions is provided in the sections below, but a discussion of the nature of the data generated (the “meaning” of the function) is outside the scope of this document and is therefore left to the reader to research further.

9.2.1 Wind Functions

The Wind Function interface offers several options for generating new grid fields based on U- and V-components wind components, temperature, or geopotential height.  Fields are selected from gridded data and the user selects the function of interest by pressing the appropriate button.  A new grid is then generated and displayed in the listview, which can be utilized in plotting, contouring, or other LEADS NT functions. The input requirements for each function are presented in the discussion below.
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Grid selection is either by model, current session grids, or those saved into the database.  Therefore, grids generated via other functions within LEADS NT are available for use in the Wind Function interface through the Session Grid or Saved Grid tabs.

Wind Speed, Relative and Absolute Vorticity, and Divergence

These functions have been grouped together due to their identical input requirements of a U- and V- wind component pair, or derived grids that contains either “WIND U” or “WIND V” in the label.  To utilize these functions, select identical source, level and forecast hours for both a U- and V-component parameter, and press the appropriate button. A new grid will appear in the listview with the wind speed, vorticity, or divergence at the specified level and forecast time.

Scalar Divergence and Advection

Scalar Divergence and Advection require a U- and V-wind component pair (or appropriately labeled derived grids), as well as a third grid containing the data of interest, such as temperature or relative humidity.  

Geostrophic Wind

The Geostrophic Wind function requires only a geopotential height parameter.  The geostrophic wind is calculated from the gradient of the geopotential height.

Q-Vector

Q-Vector requires a geopotential height parameter, as well as a temperature parameter.

Q-Vector (UV)

Q-Vector requires a U- and V- wind component, as well as a temperature parameter.

Note:
Recent studies indicate Q-Vector techniques are more effective with low resolution models.  They should be avoided in instances where higher resolution models are used as the data source.

9.3 Thermodynamic Functions
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LEADS offers the capability to generate several sophisticated grid products from thermodynamic functions through the Thermodynamic Functions interface.  The interface works in an identical fashion to the Wind Functions interface in that the appropriate grids are selected, then the desired function button is pressed and the new grid is generated. 

The input requirements for each function are provided below.  Functions have been grouped together to reflect their identical input requirements.  Each function can be utilized on grids from any chosen level, unless otherwise specified.  

Relative Humidity, Dew Point Temperature, Dew Point Depression, Heat Index, Equivalent Potential Temperature ((E), Parcel Lifted Condensation Level (LCL), Wet Bulb Temperature, Infared (IR) Transmissivity, and Mixing Ratio

Requires a Temperature grid and a matching Relative Humidity, Dew Point Temperature, or Dew Point Depression grid.  If the grid is being calculated for the surface (not at a constant pressure surface), a pressure grid must also be included.  It should be noted that some models do not include Dew Point Temperature or Dew Point Depression, and that these grids may would thus need to be derived utilizing either the Thermodynamic Functions interface, or the Grid Calculator, depending on what the user desires for input.

Wind Chill

As expected, the wind chill requires temperature and wind grids.  To be exact, the function requires the user to select matching Temperature, Wind U-Component, and Wind-V Component grids to calculate the wind chill.

K Index
Requires Temperature grids from 850mb, 700mb, and 500mb, as well as moisture grids (Relative Humidity, Dew Point Temperature, or Dew Point Depression) from both 850mb and 700mb.

Total Totals and Showalter Stability Index

Requires Temperature grids from 850mb and 500mb, as well as either a Relative Humidity, Dew Point Temperature, or Dew Point Depression grid from 850mb.

KO Index

Requires Equivalent Potential Temperature ((E) grids from 1000mb, 850mb, 700mb, and 500mb or  matching Temperature and moisture (Relative Humidity, Dew Point Temperature, or Dew Point Depression) grids from 1000mb, 850mb, 700mb and 500mb.

Thompson’s Index


Requires matching Lifted Index and K Index grids

Lapse Rate


Requires matching Temperature and Geopotential Height grids

Severe Weather Threat (SWEAT) Index

Requires Temperature, Wind U-Component and Wind V-Component grids from 850mb and 500mb, as well as one of either a Relative Humidity, Dew Point Temperature, or Dew Point Depression grid from 850mb.

Lifted Index and Parcel Temperature

Requires matching Temperature and moisture (Relative Humidity, Dew Point Temperature, or Dew Point Depression) grids, as well as a Temperature grid at the level to which the parcel is being lifted.  If the parcel is being lifted from the surface, a Pressure grid will also be required.

Potential Temperature(()

Requires only a Temperature grid.  However, if being calculated at the surface, also requires a Pressure grid.

9.4 Meteorological Functions

The Meteorological Functions interface works in an identical fashion to the Wind Functions and Thermodynamic Functions interfaces in that the appropriate grids are selected, then the desired function button is pressed and the new grid is generated. 

The input requirements for each function are provided below.  Functions have been grouped together to reflect their identical input requirements.
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Turbulence Index

Requires matching Wind U-Component, Wind V-Component and Geopotential Height grids for two distinct levels (an Upper Level and a Lower Level), plus matching Wind U-Component and Wind V-Component grids from a level between the Upper and Lower levels.

Icing

Requires a Temperature grid for a Lower, Middle and Upper level, a Geopotential Height grid for the same Lower and Upper levels, and a moisture (Relative Humidity, Dew Point Temperature, or Dew Point Depression) grid for the same Middle level.

Vertical Wind Shear

Requires matching Wind U-Component, Wind V-Component, and Geopotential Height grids for two distinct levels.

Interpolate Level


Requires two grids of the identical parameter separated by at least 50mb.

Interpolate Height

Requires matching Temperature and moisture (Relative Humidity, Dew Point Temperature, or Dew Point Depression) grids at Lower and Upper levels, and a Geopotential Height grid for the same Lower level.

9.5 Units Conversion
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Units Conversion is accomplished by the use of the Units Conversion interface, shown in the graphic at right.  To operate this interface, first determine if the product of interest is a Grid Product (session grid) or Local PointField and select the appropriate product category.  A listing of these products will appear in the Product Units Conversion Selection window.  

Then, simply click on a product, choose the units to convert to, and press the Build New Product button.  This will generate a new product in the chosen units, which will be available to the system for plotting, contouring, etc.

9.6 Plot Model Definition

Plot models control the layout of the data displayed on surface and upper air plots, allowing the user to utilize many different configurations depending on data needs.  The interfaces for defining plot models are essentially the same conceptually, with only differences in the number of data positions, and the level selector for upper air plots.  In the current version of LEADS NT, plot models are not profiled and, therefore, any user can create, delete, or modify them.  It is advisable to implement a naming scheme that will let other users know what the plot model is, and to whom it belongs.

9.6.1 Surface Plots

The Surface Plot Model Definition interface is on the following page.  There are twenty-five (25) data positions available on the surface plot, although filling all positions may make the plot too crowded and unreadable.  The first step to creating or modifying a plot model is design and knowing where to place data to avoid clutter on the plot itself.  

The interface is fairly straightforward.  First, select either a plot model to edit, or create a new one by pressing the “New” button.  If creating a new plot model, type the name in the Plot Model Name control.  Next, select a parameter to place onto the plot model.  Once the parameter is selected, it will appear in the Current Parameter Selected control.  Then, click on a position button and the parameter text will appear on the button.

Once all parameters are placed, press either “Save” which will save and continue, or “OK” which will save and close the interface.  
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There are three ways to clear a position button:

· Use the “*** CLEAR PARAMETER BUTTON ***” parameter by clicking on it and pressing the position button of interest,

· Pressing the “Clear All Parameters” button located below the position buttons.  This will clear all position buttons and can be viewed as a “reset” button, or

· Select a parameter that matches a parameter on the plot model and click on the appropriate position button.  If the selected parameter text matches the text on a position button, it is cleared.  Therefore, if a parameter is placed on a position and the user determines that the position is incorrect, the user can simply click on the position button again and the parameter will be cleared.

It should also be noted that only wind symbols (wind barbs) or cloud cover symbols are allowed in the center position of the plot model.  When the center position button is cleared, it will display a text message stating “Wind Symbol or Total Cloud Cover Only” as a reminder to the user.

9.6.2 Upper Air Plots

The Upper Air Plot Model Definition interface is basically identical to the surface plot model interface, and functions similarly.  However, the number of positions is decreased to nine (9), and the user must determine a level setting for the individual parameters.  The interface is displayed below.
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Level settings can be chosen for individual parameters.  Therefore, upper air plots can contain data from several different levels, although it may prove confusing to someone unfamiliar with the particular plot model.    

The level selection list contains mandatory levels only, but also allows the user define a level, or choose a “To Be Determined (TBD)” level.  The TBD level is set at plotting time via the upper air plot interface located on the 2D-Analysis / Plot / Upper Air menu.  Thus, a user can define a plot model that has only TBD levels, and can utilize that plot model for all mandatory levels by setting the level at plot time.

9.7 Histogram Enhancement

Histogram Enhancement provides a method for enhancing the contrast of an image to illuminate features of specific interest in an image.  To use this tool, the user must first have an image displayed, then proceed to the tools menu and select Histogram Enhancement.  This will display the dialog shown on the next page.
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Next, click the left mouse button to begin an outline of the specific region within the image in which to perform the enhancement.  When the desired region is outlined, click again on the left mouse button, and a histogram of the pixel values on the image will be displayed.

Although currently the histogram is not editable, it serves to display information about the region of the image selected.  Color map values are displayed on the horizontal axis, and the length of the histogram bar indicates the number of pixels at that value.  For the graphic above, the majority of the pixels have color map values in the mid 30’s.  

The final step in performing the enhancement is to press the “OK” button, which will generate a new color map based on the distribution of pixels in the selected region, and apply the new color map to the entire image.    

9.8 Image Filters

Image filters are very useful tools for performing image operations, such as looking for horizontal or vertical edges, or smoothing an image.  The Image Filter Definition Interface, shown below, allows the user to define filters to perform specific image manipulation.
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To define a new filter, enter a name in the “Name” control, set the filter button values, and press the “Save Filter” button.  This will add the filter to the Filter Name list, and make the filter available to the image calculator.

The concept of how the image filter works is that to filter a pixel in the image, a 5x5 matrix is placed over that pixel, and 24 surrounding pixels, with the center point of the matrix corresponding to the actual pixel of interest.  The number in the filter (matrix value) is then multiplied by the pixel value underneath, and all those values are then summed.  Then that value is divided by the sum of all the filter values.  This value is then multiplied by the center pixel value and placed in a “new” image.  Then, the matrix is moved by one pixel and the process repeated.

Essentially, this is a mechanism for weighting the surrounding pixels as to how much influence they should have over the original value.  The new image is created by moving the matrix, pixel by pixel, across the original image and calculating the new pixel values.  In some instances, features can be defined more clearly, and the image made more useful to the forecaster by utilizing filtering.

9.9 Modify Central Value

This feature is not yet fully implemented in LEADS 2.4.0.

9.10   Modify Feature

This feature is not yet fully implemented in LEADS 2.4.0.

9.11   Grid From Contours Functions
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LEADS offers the user the capability to alter data and create new gridded fields from the modified product.  Two methods are implemented in LEADS, utilizing either a First Guess, or No First Guess.

To use the Grid from Contours functionality of LEADS, the user must first produce a contour product from either gridded fields, or from pointfields.  Then the user must modify existing contours, or add contours or data points.  This is done graphically by clicking and dragging on “control points” along the contour, or by adding a contour using the Spline Drawing Tool. Point data can also be added by using the Point Text tool. After the modification has been completed, the user can select from either of the two methods to generate newly gridded fields for use in other product building.  The cursor will change to the hourglass indicating that the new grid is being built and when it returns to the default pointer, the process is complete.  

The exact procedure utilized by LEADS in re-analyzing the modified data is dependent upon the method chosen, but the overall strategy is consistent between both methods in that the control points” along the contours are sampled and treated as observational data.  The “control points” are what are used to graphically modify the contour by clicking and dragging, and are shown on the contour line when it is selected.  

The First Guess Method uses a first guess field to weight these “observations” before extrapolating them to the grid points within the new grid.  However, when choosing No First Guess to generate the new grid, all contours are sampled and a new grid is built, and the process can take significantly more time based on the number of contours and the amount of control points.  Due to the computationally intensive nature of the No First Guess Method, only small and medium grid sizes are allowed.  Please ensure, if you intend to use the No First Guess Method, that the grid size selected in user preferences is set to either small or medium prior to generating a contour product.
9.11.1 First Guess Method

As stated earlier, the First Guess Method generates a new grid based on a first guess field extracted from an existing grid, weighting the modified data and extrapolating the data values to the grid points.  When this method is selected, an interface will appear that allows the user to select from either current session grids, model grids, or saved grids.  

The user should note that when contours are created from pointfield data, LEADS extrapolates that data to a grid, which helps to smooth the data for a better representation.  Therefore, the “pointfield grid” is also available for a first guess field, and would be present under Session Grids, or possibly under Saved Grids if it had been previously saved to the database.

Once a first guess grid is selected, the user simply presses the “OK” button and the new grid is generated.  This grid will show up in the current session, and will have a “DERIVED” label.  This grid can then be used to generate new products, or if it was derived from a model grid, propagation through the atmosphere and through time.

9.11.2 No First Guess Method  

Using the No First Guess Method for generating grids from a modified contour product is simply a matter of choosing the option from the Tools menu.  The new grid will be generated as soon as the option is chosen.  However, as stated earlier, this method requires computation on the control points of all contours rather than just the modified contours.  Therefore, this method can take much longer to generate the derived grid than does the First Guess Method.  Because of the level of computation necessary, only contours generated from small and medium sized grids are allowed to be used with this method.
9.12   Propagation Functions

LEADS provides a tool for propagating modifications to grids vertically in the lower levels of the atmosphere, as well as through time.  Propagation functions operate only on contour products created from model grids, not pointfields.

There are two methods for achieving vertical propagation: Quasi-Geostrophic Potential Vorticity, and Natural Neighbor Optimal Interpolation.  It is not in the scope of this documentation to explain the exact nature of these two interpolation methodologies, and the user is directed to research these subjects for further explanation.  The following sections serve only to explain how to use these functions, and the Time Propagation function, within the LEADS system.

9.12.1 Propagate Vertically using Quasi-Geostrophic Potential Vorticity (QGPV)
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The QGPV propagation function works only on modified geopotential height contour products.  Once such a product has been modified, simply choose the QGPV propagation function from the Tools Menu.  The interface at right will appear, allowing the user to select levels (other than the level used to generate the original contour product) from 1000mb up to 100mb.  The list is a multi-select list, allowing the user to either click and drag to select several contiguous levels, or use the “CTRL” key on the keyboard to select distinct levels.

Once the desired levels are selected, press the “OK” button to begin the grid generation.  Four grids will be generated for the selected levels, as well as the original level, reflecting the changes made to the original gridded data.  These are:

· Geopotential Height in meters

· Temperature in degrees Kelvin

· Wind U-Component in meters per second

· Wind V-Component in meters per second

These grids are then available for further product generation via the current session, with a label indicative of the method used to generate them (e.g. “QGPV_PROP” in the label text). 

9.12.2 Propagate Vertically using Natural Neighbor Optimal Interpolation (NNOI)

The Natural Neighbor Optimal Interpolation propagation function’s interface is implemented in essentially the same manner, with the level selector interface appearing upon selection of the function.  It also will generate the same grids listed for QGPV, although the label will have “NNOI_PROP” in the text.

The difference from a user’s perspective is in what original grids can be utilized for NNOI propagation.  Both geopotential height and temperature grids may be used to perform NNOI propagation.

9.12.3 Propagate in Time

Time propagation requires several steps to be taken prior to using the function.  First, a modified grid contour must be presently active within the LEADS MDI.  Then, a vertical propagation must be performed.  Once those two steps are completed, the user must create a contour of the specific parameter used in the vertical propagation (geopotential height for QGPV, geopotential height or temperature for NNOI) at a time in the future.  It is imperative that the user note:  The future grid contour must be from the same model center, model, grid, parameter, and level as the originally modified grid.  For example, if the user chose to contour geopotential height at 500mb from the NCEP model center, using the ETA model, 80km LC CONUS, for the September 21, 2000 12Z grid (2000092112Z) at a forecast hour of 12, then he/she must choose a later hour for geopotential height for the same grid (NCEP, ETA, 80km LC CONUS, 2000092112Z).

The future grid can be created at the same time as the original grid, but it must be the active window prior to instantiating the Time Propagation function. 
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Once the vertical propagation is completed, and the future grid is displayed in the MDI as the active window, select the Time Propagation function.  A small, red box will appear on the future contour display (see graphic on following page) in the area where the contours on the original product were modified.  The user then indicates where to position the modification in the future by left-clicking the mouse cursor at some position on the display product.  This will bring up an interface by which the user selects forecast hours between the original forecast hour, and the forecast hour used to generate the “future” contour display.  Once the hours have been selected, press the “OK” button, and the grids will be generated for each level and parameter that was generated in the vertical propagation.

9.13   Station List Builder

The Station List Builder function is used to build and prioritize lists of meteorological stations that are utilized in station plotting, alphanumeric displays, and data threshold alerts.  Stations are taken from the LEADS Master Station Catalog (LMSC), which is a combination of several station files of varying origin.  Code internal to LEADS merges these files together based on a prioritization scheme, where a LEADS administrator can set the appropriate priority for each list.  That priority determines the “fitness” of the data within the station files when deciding which information to use – if two files have different information for the same station, the information contained in the file with the highest priority will be used.

The station files are contained in a directory defined within the LEADS “SYSTEM.CFG” configuration file.  Also contained in that directory is a file that contains the names of the available station files and the priority of each.  This file can only be altered by a LEADS administrator.

The Station List Builder interface allows the user to create new lists, edit existing lists, or delete lists from the system dependent upon his/her user profile, utilizing the station information contained in the LMSC.  Therefore, user A may not alter user B’s lists – in fact, user A cannot even see user B’s lists.  To indicate what user is currently logged onto the system, the user name is displayed in the top left side of the interface, above the Station Selection List.  
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On the upper right side of the interface is the list selector control that contains all existing lists on the system for the current user.   This control is used to pick an existing list for editing, or to define a new list name.  To create a new list, two methods can be employed.

The first method is perhaps the cleanest – press the “New” button and type a list name in the “Current List” control.  The second method is to erase the contents of the “Current List” control, type in a new name, and press the “Save” button.  This is an effective 

method for copying an existing list to a new list, but the stations on the list may need to be altered.

The next step in creating a user station list is to determine an appropriate geographic region containing the stations of interest. This is accomplished by choosing a region from the “Filter Stations by Geographic Region” picklist.  It may take several seconds for the Station Selection List to be populated, but after it is, simply double-click on a station and that station will be added to the Build Station List window.  

The order that the stations appear on the built list denotes the “priority” of those stations for plotting displays (the higher the priority, the higher the “visibility” of the station for a specific zoom level). Therefore, to adjust the priority (change order on the list), use the control buttons on the right side of the Build Station List window to move a selected station either up or down on the list.  The red “X” button deletes the station from the list.

Once a suitable list has been created, and a name has been entered, press the “Save” button to store the list to the database.  Again, lists are user profiled and can only be accessed by the user that created them.
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The User Station List interface also allows the user to modify station information from the LMSC, changing everything with the exception of the Block Station Number.  To perform this change, the user selects a station by left-clicking once on the station name, thus highlighting it, and then presses the “Edit” button.  The interface shown at the right will then be displayed.  The use of the interface is very straightforward – simply add the information and press “Ok”.

If the user selects “User List” from the “Filter Stations by Geographic Region” picklist, the “Add” and “Delete” buttons on the main interface are activated, allowing the user to add one, or many, user-defined stations (such as environmental sensor locations and identifiers) that can subsequently be added to the User Station List.  The Add Station interface is identical to the Edit Station interface with the exception of a “Save” button, which allows the user to save a station and continue adding more stations without closing the interface.  The “Ok” button saves the added station and closes the interface.

The “Refresh” button on the main interface makes a call to the database and refreshes the LMSC and the station selection display window.  This way, if new stations have been added, they will be readily available to the user.

Chapter 10:  The Administration Menu
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The Administration Menu

The Administration menu permits the user access to many key functions that govern the operation of the LEADS NT system.  For this reason, it is imperative that the user exercise caution and prudence when working within the Administration realm of the system.  To access the menu (shown in the graphic at right), either click on the Administration menu item, or use the shortcut keys.  

10.1   Creating an Area of Influence (AOI)

The Create AOI Interface, shown below, lets the user define new AOIs, or modify exiting ones.  Via the interface, the user can define or alter properties such as map projection and spatial extent.  A global database of map information is used to generate the AOIs and, therefore, any point on the globe is available for use in creating an AOI.

Whether adding a new AOI definition, or modifying an existing definition, the first step is to select appropriate parameters.  First, decide what map projection best suits the requirements for the forecast area.  There are several projections available in LEADS, and these are listed below:
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	· Mercator
	· Orthographic

	· Polar Stereographic
	· Equirectangular

	· Lambert Conformal
	· Stereographic


For the Orthographic projection, an orbit latitude and longitude are required, and are entered in the “Orbit Latitude” and “Orbit Longitude” text entry boxes.  These coordinates correspond to the latitude and longitude a geostationary satellite would be “looking” at on the earth’s surface (i.e., the latitude and longitude of the sub-satellite point -- the intersection point of a perpendicular straight line from the satellite to the earth’s surface).

For the Lambert Conformal projection, two latitudes are required, and are entered as “Standard Lat1” and “Standard Lat2”.  These values correspond to the intersection of an imaginary cone, positioned over the North Pole, with the surface of the earth.  See the graphic below for an example.
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For all other map projections, these two text entries are not pertinent, and any information entered into them will be discarded.

After a map projection has been chosen, enter the coordinates for the AOI, starting with the latitude and longitude at the center of the AOI, and a latitudinal span across the AOI.  If the Orthographic or Lambert Conformal projections are chosen, the appropriate additional coordinates must also be entered.

The next step in creating an AOI definition is to determine the shape of the AOI.  LEADS allows for square or rectangular shaped AOIs, and the determination of the shape is made by utilizing the “Factor” control.  This provides LEADS with a ratio of width to height.  If a number greater than 1 is used, the AOI will be wider than it is tall.  If a number between 0 and 1 is used, the AOI will be taller than it is wide.  The width-to-height factor is limited to a 4-to-1 aspect ratio in either direction, so the value for this parameter can be from 0.25 to 4.00.

One of the most esoteric settings of the AOI definition is the “Image Width”, which controls the internal mapping of display data to the AOI.  The default value is 800, and should be sufficient for most AOI definitions.  This correlates to a mapping of 800 pixels wide by whatever the width-to-height ratio (“Factor”) indicates should be the aspect ratio.  If the width-to-height ratio is 1, then the overall mapping would be 800 pixels by 800 lines.  However, if the width-to-height ratio is 2, the mapping would be 800 pixels by 400 lines, and some of the data in the vertical would be discarded.

However, if the user desires to have an image (satellite, radar, etc.) with very high resolution for zooming, or if the user has available display devices that can support high-resolution imagery (such as HDTV), then a larger value can be entered.  Although, if high-resolution is desired just for zooming, the user should define a smaller AOI. Also, it should be noted that the maximum resolution of the image is limited by the maximum resolution of the incoming data – if the incoming data is 1km resolution, that is the maximum resolution attainable from the display image.

Finally, an acronym and name for the AOI must be entered.  Although the name can be identical to an existing AOI name, the acronym must be unique.  Once this information is entered, press the “Add” button to create a new AOI definition.  The system will process for several seconds before displaying the newly defined AOI in the preview window.  

Upon displaying the new AOI definition in the preview window, all controls on the left side of the interface will be deactivated to focus the user on the map overlay settings. The map overlay settings and their respective controls are located under the preview window and consist of a series of predefined and user-defined checkboxes.  These map overlays may be turned on or off, corresponding to whether the checkbox is checked or not.  The user must decide which overlays to keep, and which are unnecessary and modify the AOI accordingly.  User-defined map overlays, or map features, will be discussed further in the §10.2 and §10.3.  Only those overlay features chosen at the time of the AOI definition will be available for display on that AOI.

The user may press the “Apply” button to see the effects of turning on or off certain map overlays, but should only press the “OK” button when ready to complete the AOI definition.  Pressing “OK” will process the AOI with the selected map overlays, as well as process the topographical information for the AOI.  This can take several seconds to complete, but once completed the user is prompted with a dialog indicating that a new AOI definition has been processed.  Simply press the “OK” button on the prompt dialog to continue, and the new AOI acronym and name will appear on the AOI selection list.  Also at this time, the topographical data for the AOI will be generated, and this process can take up to several minutes depending on the size of the AOI.  A dialog will be activated to indicate to the user the progress of the topographical data generation.  Only when this process is completed will topographical data be available for the particular AOI.

It should be noted that the Preference AOI definition will be set to the new AOI, so any new plots, contours, etc. will be based on the new AOI.  This will not affect scripts, but will affect the interactive session.  Therefore, it may be wise to reset the current AOI in the user Preferences settings, unless the new AOI is desired.

To modify an existing AOI definition, simply choose an AOI from of the selection list, change the requisite information, and press the “Modify” button.  The process is similar to adding a new definition in that there are a few seconds of processing and the modified AOI will appear in the preview window.  Again, all controls on the left side of the interface will be disabled to focus the user on the map overlay controls.  Once a satisfactory definition is obtained, press the “OK” button to complete the modification.

AOIs may be deleted from the system, but the user must be careful because there could be implications relative to scripting.  If an AOI that is used by one or more scripts is deleted, the scripts that reference the deleted AOI will no longer run.  Unless absolutely certain that no script on the system requires the AOI definition to be deleted, it is safer to avoid deletion.

10.2   Defining Map Features

The Define Map Features function is used to generate user-defined map overlays.  Go to the Define Map Features menu by clicking on the Administration pull down or by using the shortcut keys.  This will launch a graphical window with the current AOI displayed.

Use the drawing tools to draw lines, polygons or squares onto the AOI.  Other drawing objects, such as ellipses, are not allowed.  After drawing all desired map overlays, go to the Administration menu and choose Save Map Features, which is discussed in the next section.  Please note, even though a map feature is defined on a particular AOI, the map features will show up on ANY AOI that is subsequently defined or modified, assuming the map feature is turned on during the AOI definition/modification process.

10.3   Saving Map Features

To save a newly defined map overlay, simply go to the Save Map Features menu item.  A dialog will be displayed allowing the user to enter a name for the new map overlay.  Be sure the window that has the map features defined in it has the focus.  After entering the name, press the “OK” button to save.  The new map overlay will then be defined and made available for incorporation as a background overlay selection for newly defined or modified AOIs.  NOTE:  When viewing the AOI generation GUI, note the names of overlays called User1 through User7.  These are the default names of user-defined overlays.  They will only be active if an overlay actually exists for that name – otherwise the name will be grayed out.

10.4   Database Status

The Database submenu provides routines for checking the status of the surface, upper air, and grid databases.  An example of the interface for the surface database is presented in the graphic below.  The interface for the grid database status consists only of a listing of sources, run times, and grid count.

The surface and upper air interfaces function identically, so only the surface interface is discussed since the graphic is provided here.  The interface consists of a set of buttons indicating the observation time, a listing of AOIs, and a locater map of the AOI indicating the name, ICAO identifier, latitude, longitude and elevation of each station that has reported data.  By moving the cursor over a particular station circle, this information is displayed in the controls under the map.  There is also a “Station Count” control located under the AOI list that provides a count of the number of stations that have reported data for that hour.
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The reporting hour buttons are color coded to indicate the number of observations in the database for that particular hour.  The color green indicates that there are more than 10 (obs > 10) observations for that hour within that AOI.  A yellow button (not shown) indicates that there are 10 or less, but at least 1, observations in the database 

(1 < obs <= 10).  A red button indicates that there are no observations for that particular hour.

The “Update Hours” button sends a signal to the interface to immediately poll the database to update, or “refresh”, the information displayed.  For example, if the database status interface were left active for several hours, it would require a manual update to display the most recent information.  
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10.5   Scripting

Scripting is perhaps the single-most important feature of the LEADS NT system in that it is where the true power of the system lies.  Most products that can be produced manually by the system can also be scripted, thus allowing the user to design templates for very elaborate forecast products one time, and then utilize those templates as often as needed without further substantial system interaction.  The scheduling feature of the Script Interface provides the user with a mechanism by which a script can be scheduled to run without any user interaction whatsoever.  It is the scripting capability of LEADS NT that brings the entire system together into one coherent, and very powerful workstation.

The Script Interface is presented in the graphic at above right, and is set to the Execute tab.  The interface consists of four tabs that control each aspect of scripting – recording, editing, execution, and scheduling.  Each of these features is explained in the sections below.
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Recording Scripts

To record a script, click on the Record tab on the main interface.  This will bring up the interface seen in the graphic at right. 

Either default preferences can be used in the script, or the user can define preferences at record time.  To use the default settings, ensure that the “Use Current Preferences” checkbox is checked.

The process of recording a script is fairly easy, and commences with the pressing of the “Start” button.  If the default preferences checkbox is checked, the preferences will be displayed in the Script Record Summary window.

Even though it is possible to edit scripts, it is always useful to know the all the steps necessary to generate a given product within the script. However, if necessary, the script recording process can be stopped by pressing the “Stop” button, and subsequently resumed (by pressing the “Resume” button) to give the user the ability to gather further information.  

When the script has started recording, the user simply builds a product interactively.  That is, the user Once the script is recording, it is just a matter of generates the desired product by performing whatever processing steps are necessary to get the product into useable form.  As the user takes each step to build the product, the script will record them and they will be displayed in the summary window.  

To enter a pause into the script, enter the value of the pause in whole seconds in the control to the immediate right of the “Pause” button, and then press the “Pause” button.  When a pause if placed in a script, and the script is subsequently executed, the script will stop execution when the Pause command is reached.  Execution will resume after the user-entered number of seconds expires.  Pauses are inserted in scripts to enable users to interact with products that otherwise would be automatically generated.  For example, the user may create a script that displays a surface analysis, and Pause the script.  That would give the user time to perform a frontal analysis on the display, then continue execution of the script.

Once the user is satisfied the script has been successfully recorded, the “Stop” button is pressed and the user enters a name for the script in the “Script Name” control.  Then the “Save” button is pressed to save the script to the database.

10.5.2 Editing Scripts

To edit a script, click on the Edit tab.  A list of the saved scripts will be displayed.  Select the script of interest by double-clicking on the name, and the text of the script will be displayed in the edit window.  

Find the text to edit by either scrolling the window, or, if bulk replacing text, by using the “Find & Replace” button.  The edit window acts just like any Microsoft Windows editing window in that text can be highlighted and deleted, copied, pasted, etc.  However, the “Find & Replace” function does not highlight text in the editing window and is case sensitive (i.e., you must be careful about upper and lower case characters).  The text must be entered in the Find control in exactly the way it appears in the window for the function to operate correctly.

After all changes are made to a script, press the “Save” button to save the changes to the database.  Also, the Edit tab allows the user to delete scripts using the “Delete” button.

10.5.3 Executing Scripts

Executing a script can be accomplished within either the Execute tab (interactive), or via a schedule for unattended execution (discussed in the next section).  To execute a script, click on the script name and press the “Start” button.  The progress of the script will appear in the “Script Summary” window.  The Execute interface allows the user to interrupt, continue, or kill the script during execution by pressing the appropriate button. 
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Scheduling Scripts for Execution

Perhaps the most important feature of scripting is the ability of the user to define a schedule by which the scripts can run unattended.  To schedule a script, click on the Schedule tab, which will display the interface show at right.

The Schedule interface provides both a listing of all AOI’s on the system and a listing of all saved scripts.  Located above these lists is the set of controls for scheduling the script.  Please note the following rules relative to selection of an AOI.

     a.   If the Use Current Preferences check box was checked when the script was recorded, and an AOI selection of “none” (with an acronym of “***”) is selected when scheduling the script for execution, then the script will use the AOI listed in the user preferences at the time the script was recorded when the script is executed.

     b.  If the Use Current Preferences check box was checked when the script was recorded, and an AOI selection other than “none” is selected when the script is scheduled for execution, the AOI selection included in the schedule will over ride the original AOI selection.  That is, when the script is run, it will use the AOI in the schedule.

     c.  If the Use Current Preferences check box was not checked when the script was recorded (i.e., the original preferences were not recorded), an AOI can be selected when the script is scheduled for execution.  If “none” is selected as the AOI, then, when the script runs, it will use the current DEFAULT AOI (under the Preferences menu) when the script is executed.

     d.  If the Use Current Preferences check box was not checked when the script was recorded (i.e., the preferences were not recorded), and the user selects an AOI other than “none” when the script is scheduled, then the AOI appearing in the schedule will be used when the script is run.

With the rules above in mind, the first steps in scheduling a script for execution is to select an AOI from the AOI list and a script from the script list.  Then select an appropriate starting date and time for the script to run.  Next, determine if this is a one-time script or if it will be run routinely.  Repetition time is controlled by the “Repeat Time” and “Repeat Units” controls.  Repetition units are in minutes, hours, or days.  Therefore, the user may schedule scripts to run on a daily, weekly, bi-weekly, or monthly basis, or any other desired time increment.  

After determining the schedule, press the “Add” button.  This will update the “Script Schedule List” window and allow the user to enter another schedule, if desired.  The schedule is displayed in the Script Schedule List as year, month, day, starting hour, starting minute, repetition time in minutes, the AOI, and finally the script name.

Although multiple schedules can be entered in the list, it should be noted that scripts are run sequentially and, therefore, the schedule timing is critical.  Regardless of whether there is an overlap in the start time for the script on the schedule list, or if another script has not completed before the scheduled start time of another script, scripts will be queued by the system and started as close to the scheduled time as possible. 

Once the script schedule list is developed, press the “Save” button to save it to the database.  The SCRIPTBG process polls the database routinely and when the current system time matches the time on the schedule, the script is started.

10.5.5 Script Variables

LEADS offers scripting variables to make the process of scripting more flexible and powerful.  Script variables allow for run-time substitution, meaning that values are changed at the time the script is executed, which can be very useful for scripts that are run repetitively. This section provides a cursory discussion of the usage and syntactical constraints of the script variables, and is meant only as a familiarization with the conceptual implementation of these variables within scripts.

Script variables exist within three categories; Manual Variables, Display Variables, and Global Variables.  Although specific commands must be “manually” entered by hand via the script editing interface, variables such as Display Variables and some Global Variables are set automatically by the LEADS system.  These categories, and the specific script variables contained within, are discussed below:

10.5.5.1 Manual Variables

Script variables are set manually using the SET keyword followed by a double-quoted character string, followed by the assignment operator (“=”, or equals sign), and finally by what is known as a string literal.  This string literal can either be singular or composite, and can be composed of double-quoted strings, other dereferenced script variables that contain strings, or a combination of both.  At this time, LEADS does not allow numerical assignment to script variables.  

Variable names cannot contain spaces or special characters.  However, there is no limitation on the length of the variable name, so very descriptive names may be used.  Also, variable names are case-sensitive, meaning that to use a variable, the name must be typed in exactly the same way as the variable is declared.  For example, “TempDir” is not the same as “Tempdir”.

To create composite string literals, use the concatenation operator (“+”, or plus sign) between individual segments.  To dereference (replace the variable with the actual data contained within the variable) a script variable, first use the dereference operator (“$”, or dollar sign) followed by an open curly bracket, the variable name, and finally a closed curly bracket.

The following are examples of possible variable settings:

SET “TempDir” = “C:\tmp”.

SET “theDisplayProductDirectory” = “C:\leads\” + ${DISP_TYPE} + “\products”.

Note: All script statements must end with a period.

10.5.5.2 Display Variables

Display variables are set automatically by the system upon encountering the command SET VARIABLES FROM DISPLAY<#>, where <#> represents any display number contained within the script. The display number is a LEADS internal identifier, and is numbered sequentially as display products are retrieved or created.  For example, the following script segment retrieves a topographical image to DISPLAY1.  The following line tells the system to set the “Display Variables”, which will be discussed later, from the data contained in DISPLAY1.  

DISPLAY RETRIEVE 

   TOPO AREA OF INTEREST="CEN" to DISPLAY1.
  

SET VARIABLES FROM DISPLAY1.

Display variables are further refined by the data type contained within the specified display.  For example, if DISPLAY1 represents a satellite image, display variables pertaining to satellite images are set from DISPLAY1.  These include DISP_TYPE, DISP_REF_TIME, DISP_SAT_CHANNEL, DISP_SAT_SOURCE, and DISP_SAT_TYPE.  A complete listing of all display variables is contained in the table below. 

These display variables can also be manually set in the method described under Manual Variables.  It should be noted that there are several “common” variables to all data types, such as DISP_TYPE and DISP_REF_TIME, as well as variables that are specific to the given data type.  Also, there are certain display variables set regardless of the type of display used as a data source.  These are denoted on the display variable table as Global Display Variables.

	Display Variables

	Data Type
	Variable Name
	Description

	Satellite Display
	DISP_TYPE
	Display type.  Automatically set to “Satellite” by system.

	
	DISP_REF_TIME
	Display reference time, or the time that the data was issued from the source.

	
	DISP_SAT_CHANNEL
	Satellite channel (IR,VIS,WV, etc)

	
	DISP_SAT_SOURCE
	Satellite data source.

	
	DISP_SAT_TYPE
	Type of satellite (GOES8, etc.)

	Radar Display
	DISP_TYPE
	Display type.  Automatically set to “Radar” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_RADAR_SITE
	Site where the radar data originated.

	
	DISP_RADAR_TYPE
	Type of radar used in generating data.

	Lightning Display
	DISP_TYPE
	Display type.  Automatically set to “Lightning” by system.

	
	DISP_REF_TIME
	Reference time.

	Skew-T Display
	DISP_TYPE
	Display type.  Automatically set to “SkewT” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_DATA_SOURCE
	Source of the data for the Skew-T.

	Meteogram Display
	DISP_TYPE
	Display type.  Automatically set to “Meteogram” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_DATA_SOURCE
	Source of the data for the meteogram.

	Composite Display
	DISP_TYPE
	Display type.  Automatically set to “Composite” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_TEXT_ID
	A textual identifier for the composite display.

	Contour Display
	DISP_TYPE
	Display type.  Automatically set to “Contour” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_DATA_SOURCE
	Source of the data for the contour display.

	
	DISP_ELEMENT
	The data parameter being contoured.

	
	DISP_LEVEL
	The level of the data parameter for the contour display.

	Plot Display
	DISP_TYPE
	Display type.  Automatically set to “Plot” by system.

	Display Variables (continued)

	Data Type
	Variable Name
	Description

	Plot Display (cont.)
	DISP_REF_TIME
	Reference time.

	
	DISP_DATA_SOURCE
	Source of the data for the plot display.

	
	DISP_ELEMENT
	The data parameter being plotted.

	
	DISP_LEVEL
	The level of the data parameter for the plot display.

	Legend Display
	DISP_TYPE
	Display type.  Automatically set to “Legend” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_TEXT_ID
	A textual identifier for the legend display.

	NOAA Graphics Display
	DISP_TYPE
	Display type.  Automatically set to “NOAAGraphics” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_VALID_TIME
	Valid time of the forecast product

	
	DISP_PRODUCT_NAME
	Forecast product name

	
	DISP_WMO_ID
	WMO Identifier for forecast product.

	Streamline Display
	DISP_TYPE
	Display type.  Automatically set to “Streamline” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_DATA_SOURCE
	Source of the data for the streamline display.

	Manual Display
	DISP_TYPE
	Display type.  Automatically set to “Annotation” by system.

	
	DISP_REF_TIME
	Reference time.

	
	DISP_TEXT_ID
	A textual identifier for the annotation display.

	Global Display Variables
	DISP_AOI
	The AOI for the display product

	
	DISP_REF_MONTH
	The reference month for the display product

	
	DISP_REF_WEEKDAY
	Day of the week (Monday, etc.)

	
	DISP_REF_YEAR
	Year

	
	DISP_REF_MDAY
	Day of the month(1,2,3,etc.)

	
	DISP_REF_HOUR
	Hours

	
	DISP_REF_MIN
	Minutes

	
	DISP_REF_SEC
	Seconds


10.5.5.3 Global Variables

The script variable implementation also provides a mechanism for determining the data storage event that triggered the script to run, as well as a regular expression search and replace from within an existing variable assignment.  These two methods are discussed below.

TRIGGERING_PRODUCT is the global variable set automatically when a product storage event triggers a script to run.  This variable evaluates to a file name; specifically to the name of the file that was stored into the database and had a product storage event defined, and an associated script.

The most common use of TRIGGERING_PRODUCT is in conjunction with the statement DISPLAY RETRIEVE for retrieving a stored product and displaying that product via a script.  The following would be the proper usage for this variable:


DISPLAY RETRIEVE ${TRIGGERING_PRODUCT} to DISPLAY<#>

Where <#> would be an internal numerical display identifier.

Another useful mechanism within script variables is the replacement operator.  This allows the user to replace data contained within an existing variable with other text utilizing a regular expression (see Appendix II).   The syntax for replacement is as follows:

<”Existing Variable Name”> = REPLACE <”Reg. Expr”.> WITH <”string”>.

Where Existing Variable Name denotes a pre-defined variable within double quotes, Reg. Expr. is the regular expression used to perform the search within the string contained within the variable (also enclosed with double quotation marks), and string is a double-quoted character sequence, typically with no spaces or control characters.

An example of the use of the replacement operator appears below.  It is designed to search the string contained in a pre-defined variable named TR.

SET “TR” = ${DISP_TYPE}+“_KSTL_Comp_”+${ DISP_RADAR_SITE }+ “_141305”.

The string contained in TR is now “Satellite_KSTL_Comp_KSTL_141305”.  The search string is a simple expression “KSTL”, and our replacement string is “KMCI”.   

“TR” = REPLACE “KSTL” WITH “KMCI”.

Therefore, all KSTL’s contained in the TR string will be replaced with KMCI.  The resulting string will be “Satellite_KMCI_Comp_KMCI_141305”.

10.6   Product Storage Events

A Product Storage Event is triggered when a product is stored to the LEADS NT database that matches defined Product Storage Event criteria.  In simplistic form, if a product is created and saved on the system, and this product contains information that matches a predefined set of criteria in the Product Storage Event list, a signal is sent to alert LEADS to the situation.  This signal is then utilized by the system to activate either (1) the loop function or (2) to initiate a script.  In some instances, this is accomplished via the event log file, which is read by certain functions routinely to assess the nature of the event and what to do about it.

The method for defining Product Storage Events and associating events with scripts are defined below.

10.6.1 Defining Events

The Product Storage Event Definition Interface is shown in the graphic below, and permits the user to set the specific criteria for a product that will trigger an event.  
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To define an event, select the type of product that will trigger the event from the Event Category list.  Then establish the event criteria by entering information into one of the seven Category Properties.  If the “Ignore” checkbox is not checked, then the information entered for a specific category will be used to define the event.  If the “Ignore” button is checked, the information for that category will be ignored and an event will not be triggered by that information.  For example, in the display above, a product storage event called “us_vis_sat” is defined for satellite data by an AOI of SYS and the VIS (visible) satellite channel.  That is, if a visible image over the SYS AOI is stored by the system, a named event of “us_vis_sat” is saved to the event log file.

Once the information is entered into the categories, go to the “Name” control and enter a name for the event definition and press the “Add Event” button.  This will add the event to the Event Names list, as well as make the event available to the system to build loops or start scripts.

The “Modify Event” button allows the user to edit an existing event, and the “Delete Event” button is self-explanatory.

10.6.2 Associating Events with Scripts
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The interface to associate scripts with events is shown at right.  To associate scripts and events, select an event name, a script name, and whether to run the script in the foreground or background.  Then press the “Add Association” button, which will add the association to the Association List.  When that event is triggered (e.g., the event name is stored to the event log), the script will be run in the mode selected.

10.7   Tables
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Data table manipulation is accomplished through several interfaces contained in the Tables submenu.  These are the Routing table, Model Grid Element table, Default Contour table, and Units Definition table.  These interfaces are discussed in the following four sections.

10.7.1 Routing Table / Message Distribution

The Message Distribution Interface (shown at right) is used to manipulate information on the LEADS Routing Table. The Routing Table controls the routing of incoming WMO messages, assigning them to directories, clipboards, or both.  Also, the interface allows the setting of alerts on arrival of designated messages. 

The interface allows the user to enter or delete message patterns that are used by the decoders to determine whether a message is to be stored or discarded.  Only WMO messages with Routing Table entries are stored in the LEADS database – others are discarded.  
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To add a message pattern to the table, simply press the “Add Pattern” button, which will popup a dialog that allows the user to enter a regular expression.  A graphic of this interface appears at right.

Message patterns are written in the form of a regular expression, which is a syntactical method for parsing strings.  More information on regular expressions can be found in Appendix II of this document.   After typing in the regular expression representing the pattern of interest, press the “Add Pattern” button, and the pattern will appear in the pattern list of the Message Distribution Interface.  Also, if the user wishes to send an alert whenever a message matching the pattern arrives, check the “Alert On Bulletin Arrival” checkbox.  This will put a small, red ball icon in front of the pattern on the pattern list.

To modify an existing pattern, double-click the pattern in the list.  This will bring up the pattern edit dialog and allow modifications to the pattern text, or to allow or disallow alerts on arrival.

In order to route a message (e.g., a message pattern) to a directory or clipboard, highlight the pattern to be routed, then press the Add Directory or Add Clipboard button on the Message Distribution Interface.  The Add Directory dialog provides a control (text entry box) for the user to type in a path, and the Add Clipboard has a picklist of available clipboards.  After adding a directory or clipboard, a directory icon will precede the name of the directory, and a clipboard icon will precede the name of the clipboard in the list.  This way, the user can easily tell the difference between a directory name and a clipboard name, which could be similar.  Once one or more paths and/or directories are associated with a message pattern, the messages with the user-defined pattern will be routed to the path/directory specified and/or the selected clipboards.

To apply changes to the Routing Table, either press the “Apply” or “OK” buttons.  The Apply button will save changes to the table and continue (i.e., not close the interface), whereas the OK button will save changes and close the interface.

10.7.2 Model Grid Element Table

The Model Grid Element (MGE) Table Editing Interface is shown on the following page, and is used to define (to the LEADS software) or modify specific elements from incoming forecast models.  Elements can be added or deleted, or their units changed.

The main purpose for the MGE table is to permit the incoming model data to be deciphered by LEADS and the subsequent grids to be selected by the user.  

The numbers relating to the specific elements are published WMO identifiers and the units correspond to the default units (in the LEADS database) for the element.  This interface can also be used to establish identifiers for locally run models, such as dispersion models or mesoscale models.  These locally run models would need to be in GRIB format to be utilized by LEADS NT.


The interface consists of four selection areas; Center, for the model source; Model, for the name of the model; Parameter, for the individual elements, and Units.  The overall operation of the interface is very simple.  When a center has been selected, the model selection list is populated.  After a model has been selected from the model selection list, the parameter list is populated.  In this way, the user can assure that the parameter being examined corresponds to a particular model.  To add information to any of the selection areas, enter a name and number in the appropriate controls and press the “Add” button.  To delete an item, highlight it and press the “Delete” button.  The “Type” picklist (at the bottom right of the interface) determines whether the element is a wind component, and if so, whether it is a U- or a V- compontent.

The user is severely cautioned in using this interface in that an accidental deletion of a model center, or model name, could prove disastrous.  Please use extreme caution and good common sense when operating this interface.

10.7.3 Default Contour Table

The Default Contour Definition Interface is used strictly to define how contours are to be displayed in the various LEADS NT products by default.  The default values are established by editing the Default Contour Table (DCT).  It should be noted, however, that the user is still allowed to manipulate the line style, color, etc. from within the contouring interface (i.e., the user can override the defaults when a contour product is produced).  The interface consists of three tabs governing surface, upper air, and grid contours.  The operation of the interface is described below.

The graphic on the following page presents the Surface tab, which will edit the information for the surface DCT.  The surface DCT consists of entries of surface elements, their default unit, the base contour, interval, number of decimal places to be displayed, and, although unrelated to contouring, image maximum and minimum values for use by the “Grid to Image” function.  These are explained further below, and are identical in their operation between surface, upper air, and grids.  


To use the interface, select the element of interest from the list.  When the element is selected, it will appear in the Selected Surface Element control, which is just used as a display to assist the user – no information can be entered in this control.  After element selection, the information specific to that element is populated in the interface (i.e., the units, base contour, etc.).  In order to save changes to the DCT for an element, the “Apply Changes” button must be pressed.  If another element is selected prior to pressing the “Apply Changes” button, all edits for the previous element will be lost.

There are up to three possible units per element and, therefore, there are three rows of controls per element.  However, there are not always three units assigned per element.  The default unit is displayed with a check in the checkbox next to the unit button, and the unit abbreviation text is displayed on the button.  To set a new default unit, check the checkbox next to the unit button of interest.

To alter contour information, press the unit button of interest.  This will activate all controls in that row.  The following information can be altered:

· Base Contour:

The starting contour.  Contours will be generated at the contour interval, starting at this base contour value, in both positive and negative directions, to place contours within the data being presented.  The starting contour need not be contained within the field being contoured.  Therefore, the example above, with a base contour of 0 degrees F can be used for any level – even levels that do not contain the 0 degree isotherm.  If a temperature field had a minimum value of 20 F and a maximum value of 80 F, contours would be generated at 20 F, 25 F, … to 80 F.  If the base value had been set at 32 F rather than 0 F, then contours would be generated at 22 F, 27 F, 32 F, 37 F, … to 77 F, assuming the interval remained at 5 F.  

· Contour Interval:
The interval between contours.  If data has a wide range, the interval should be larger to avoid overcrowding of contours.  If the range is narrow, a smaller interval should be used to make the contour display more descriptive.  For grid data, this is a critical element because individual levels do not appear in the DCT.  Therefore, an average value for all levels should be used.  The user can always override the default when a specific product is made if the default is not satisfactory at a particular level.

· Decimal Places:
The number of decimal places for displaying data labels.  The picklist contains values such as 0.1, 0.01, 0.001, etc. corresponding to 1, 2, and 3 decimal places, respectively.

· Image Maximum:
Specific to Grid-To-Image Operations.  Maps the maximum color table value to the data maximum.  This ensures the color position of the colormap represents the same data value for different elements.

· Image Minimum:
Specific to Grid-To-Image Operations. Same as Image Maximum, only using the colormap and data minimum values.  When grid to image operations are done and the DCT has min and max values, the colors on the resulting product will always mean the same thing (e.g., a particular shade of orange may always mean 25 C).  On the other hand, if these values are not filled in, then the max and min values from the grid itself are mapped to the top and bottom of the color map.  That means the colors displayed will be a function of the individual max and min – and a specific color will not always mean the same temperature.

· Line Type:

The type of line used to represent the contoured data.

· Line Color:

The color of the line used to represent the contoured data.

The differences between the Surface interface and the Upper Air and Grid interfaces are the selection methods for individual elements.  Upper air requires, for certain elements, that a level be selected.  If the element is not level specific, the level selection controls are deactivated.  Therefore, if the level selection controls are activated, the user must select a level for that element before any contour settings can be changed.

For the Grid interface, the selection method is the same as other grid selection methods within LEADS in that a center must first be selected, followed by a model, and finally the specific element.  Apart from these differences, the interfaces work identically.

10.7.4 Units Definition

The Units Definition table holds all unit definitions for the LEADS NT system, including conversion factors. The interface (see graphic on next page) allows the user to enter new unit definitions and to modify existing unit definitions, but not to delete unit definitions.  This is due to the fact that many products may be using a particular unit definition, and if those products are included in a script, the script would not know what unit definition to use to generate the product without some user interaction.  Needless to say, allowing the deletion of a unit definition could prove dangerous and is therefore not allowed.


To modify an existing unit definition, find the unit of interest in the Defined Units list and double-click.  The unit abbreviation and name, as well as all defined conversion factors will populate the interface upon selection.  Enter in the appropriate information and press the “Save Modification” to save all changes.  Without pressing this button, all changes will be lost.

To add a new unit definition, press the “Add Definition” button under the defined units list.  A dialog will popup (see graphic at right) allowing the user to enter a new unit, or series of new units.  Pressing the “OK” button will save and close the dialog, returning to the main interface.  However, if several unit definitions are required to be entered, press the  “Add Another Unit” button, which will save the previously entered definition and clear the dialog for entry of another definition.

10.8   System Monitor

The System Monitor provides a mechanism for starting and stopping processes, such as decoders, and determining the status of those processes.   The interface is shown on the following page.


The interface contains windows showing the existing process groups available to the system, and those that are currently running. A “green-light” icon preceding the process name indicates that the process is running as expected.  A “yellow-light” icon indicates that the process is pending startup, or is currently in a state not allowing a response to the system, but is still running.  A “red-light” icon indicates that the process is not running.


Also, a process identifier is provided next to the process name in parentheses to help distinguish running processes on the user’s workstation.  This is done to provide the user a method by which processes with identical names can be distinguished.  For example, in LEADS, many of the individual processes require a database process to run concurrently so that the process can communicate with the LEADS database.  Note in the graphic of the System Monitor interface above that the database process for the UI process group has an identifier of “267”.  Activating the Windows( NT Task Manager (shown at right) and selecting the “Processes” tab provides a listing of the active processes running on the workstation.  It can be seen from this example that two database processes are running on the machine, one with process identifier “64” and one with process identifier “267”.  If, by chance, the User Interface (UI) were to exit incorrectly, it might be possible that the database process associated with it may continue to run.  If that is the case, the user can utilize the Task Manager to shut down the errant database process selecting the correct one from the list.  Therefore, the use of process identifiers helps the user to determine which process is associated with a certain process group.

To start a process, choose it from the “Existing Process Groups” list and press the “Start” button.  To stop a process, select it in the “Started Process Groups” and press the “Stop” button.  Occasionally, due to lags in inter-process communication, the screen may not update in a timely manner.  If this is the case, simply press the “Refresh” button to trigger an update signal to the interface.

If a change has been made to the system configuration file during the time that LEADS NT is running, the file can be re-read by the Master Process by pressing the

“Master Re-read Config” button.  Therefore, if paths to executable files or other process related information is changed in the SYSTEM.CFG file, simply save the file, then press the re-read button to update LEADS.

10.9   Error Log

The Error Log Interface is an effective tool for monitoring the performance of the various LEADS NT processes.  The interface is displayed in the graphic below and consists of a listing of textual error messages that can be filtered applying criteria in the controls located above the list.  There is also a manual update mechanism triggered by pressing the “Update” button at the bottom of the interface.  

The information contained in the error message is comprised of a date/time field, a severity ranking, the name of the process triggering the error, and a textual message.


The filters located across the top of the interface allow the user to see specific information regarding system performance, and all consist of predefined values that can be chosen from picklists.  

The Count filter displays the last x number of entries in the log.  The Time filter looks at the date/time stamp on the message and determines whether it has been entered in the past x number of days.  For example, if the user picks “3” on the list, all that will be displayed are error messages occurring within the past three days.  

The Severity filter displays an inclusive list of all error messages at the chosen severity level and above.  For example, if the user chooses “Warning”, all messages with a severity of “Warning” and “Critical” will be displayed, since a critical severity is higher than a warning severity.  If the user chooses the “Info” level, all “Info”, “Warning”, and “Critical” messages will be displayed.

The Process filter allows the user to view only error messages related to a specific process.  If “All” is chosen, all error messages for every process will be displayed.

10.10 User Permissions

LEADS provides a mechanism for setting up user-based permissions by a LEADS administrator via a graphical user interface (shown at right).  This interface may only be accessed by LEADS administrators.
A network administrator (NT Network Administrator) may add users to the LEADS Administrators group, which will then allow those in the group to administrate LEADS for other users.  A list of available users is provided on the left of the interface.

To add a new user to the listing, type in the login name of the user within the “Name” entry field, select the appropriate user permissions by pressing the buttons on the right side of the interface, and simply press the “Add User” button.  This will add the user to the list with the permissions allocated.  To alter a user’s permissions, select the user from the list and change the appropriate permissions.  

To save any modifications to existing users, or the addition of new users, press the “Save Modifications” button, which will store the changes and exit the interface.

Different permissions allow the user to access certain menus within LEADS and perform specific tasks.  If a user does not have permission to Modify Clipboards, for instance, that menu item will be deactivated for the user.  

Chapter 11:  The Window Menu


11 The Window Menu
The Window menu (see graphic at right) contains tools (or views) for arranging windows within the LEADS main window.  These views are “Cascade”, “Tile”, and “Close all”.  The menu also contains a listing, below the divider line, of all open windows in the current session.  The views are discussed below.

Cascade

Cascade view puts all windows one behind the other, as seen in the graphic below.  


Tile

Tile view arranges all open windows side-by-side in the LEADS main window, as seen in the graphic below.  
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Close all

“Close all” closes all open windows

Appendix I:  GRIB Grid Definitions

Taken from: http://www.soc.staffs.ac.uk/research/groups/graphics_and_ip/graphics.formats/grib.txt
I.1  GRID IDENTIFICATION

I.1.1  INTERNATIONAL EXCHANGE GRIDS

	VALUE 
	RESOLUTION (degrees) lon x lat                
	AREA  COVERAGE (degrees)       
	GRID SHAPE

cols  rows                      
	GRID POINTS

	
	
	
	
	

	21
	5.0 x 2.5
	0-180E, 0-90N
	37   36 + pole
	1333

	22
	5.0 x 2.5
	180W-0, 0-90N
	37   36 + pole  
	1333

	23
	5.0 x 2.5
	0-180E, 90S-0  
	pole + 37   36
	1333

	24
	5.0 x 2.5
	180W-0, 90S-0  
	pole + 37   36
	1333

	25
	5.0 x 5.0
	0-355E, 0-90N
	72   18 + pole
	1297

	26
	5.0 x 5.0
	0-355E, 90S-0
	pole + 72   18
	1297

	50
	2.5 x 1.25
	(see note iv)
	(see note iv)
	964

	61
	2.0 x 2.0
	0-180E, 0-90N
	91   45 + pole
	4096

	62
	2.0 x 2.0
	180W-0, 0-90N
	91   45 + pole
	4096

	63
	2.0 x 2.0
	0-180E, 90S-0
	pole + 91   45
	4096

	64
	2.0 x 2.0
	180W-0, 90S-0
	pole + 91   45
	4096


     255         (non-standard grid - defined in the GDS)

NOTES ON INTERNATIONAL EXCHANGE GRIDS:

     (i)    The grid points are laid out in a linear array such that the longitude index (the columns) is the most rapidly varying.  For the northern hemisphere grids the first point in the record is at the intersection of the western-most meridian and southern-most circle of latitude; the last point is the single polar value (see note iii, below).  For the southern hemisphere grids the first point in the record is the single polar value (see note iii, below); the last point is at the intersection of the eastern-most meridian and northern-most circle of latitude.  For those familiar with FORTRAN subscripting conventions, longitude is the first subscript, latitude the second.

      (ii)   In grids 21 through 26, and 61 through 64, the values on the shared boundaries are included in each area.

      (iii)  The datum for the pole point is given only once in each grid.  The user must expand, if desired, the single pole point value to all the pole "points" at the pole row of a latitude-longitude grid.  Scalar quantity values are the same for all pole points on a the grid.  Wind components at the poles are given by the formulae:

            u = -speed * sin(dd)   &   v = -speed * cos(dd)

where dd is the direction of the wind as reported according to the specification of wind direction at the poles (refer to WMO Manual on Codes <1>, code table 878).

The WMO convention can be given this operational definition:  At the North Pole, face into the wind and report the value of the west longitude meridian along which the wind is coming at you; at the South Pole do likewise but report the east longitude meridian value. This is equivalent to placing the origin of a right-handed Cartesian coordinate system on the North Pole with the y-axis pointing to the prime (0 degree) meridian and the x-axis pointing to the 90 degrees west meridian, and then resolving any vector wind at the pole point into components along those axes.  At the South Pole the coordinate axes are oriented such that the y-axis points toward 180 degrees west.  Those components are the u- and v-values given as the single pair of pole point winds in the GRIB format.

In terms of a longitude/latitude grid these are the wind components for the pole point at the 180 degree meridian.  For example, on a 2.5x2.5 degree northern hemisphere grid (145x37 points), with the abscissa along the equator and the ordinate along the prime meridian, the transmitted north pole wind components are those that belong at the gridpoint (73,37).  The wind components at the other grid points along the pole row may be obtained through suitable rotation of the coordinate system.  All the components at the pole row are, of course, simply representations of the same vector wind viewed from differing (rotated) coordinate systems.  In the southern hemisphere the analogous situation holds; the single set of transmitted pole point wind components belong at the gridpoint (73,1).

     (iv)   Grid 50 is a set of points over the contiguous United States and environs on a grid extending from 20N (row No. 1) to 60N (row  No. 33) in 1.25 degree intervals.  The grid increases in longitudinal extent from south to north in the following manner:

ROWS   NO. POINTS   LONGITUDINAL EXTENT

           1-4        22          122.5W  - 70.0W

           5-8        24          125.0W  - 67.5W

           9-12      26          127.5W  - 65.0W

          13-16     28          130.0W  - 62.5W

          17-20     30          132.5W  - 60.0W

          21-24     32          135.0W  - 57.5W

          25-28     34          137.5W  - 55.0W

          29-33     36          140.0W  - 52.5W

I.1.2  NMC STORAGE GRIDS

	Value
	Grid; Anchor Location; Grid Increment

	
	

	5
	3021-point (53x57) N. Hemisphere polar stereographic grid oriented 105W; Pole at (27,49); 190.5 km at 60N

	6
	2385-point (53x45) N. Hemisphere polar stereographic grid oriented 105W; Pole at (27,49); 190.5 km at 60N

	27
	4225-point (65x65) N. Hemisphere polar stereographic grid oriented  80W; Pole at (33,33); 381 km at 60N

	28
	4225-point (65x65) S. Hemisphere polar stereographic grid oriented 100E; Pole at (33,33); 381 km at 60S

	29
	5365-point (145x37) N. Hemisphere longitude/latitude grid for latitudes 0N to 90N; (1,1) at (0E,0N); 2.5 degs

	30
	5365-point (145x37) S. Hemisphere longitude/latitude grid for latitudes 90S to 0S; (1,1) at (0E,90S); 2.5 degs

	33
	8326-point (181x46) N. Hemisphere longitude/latitude grid for latitudes 0N to 90N; (1,1) at (0E,0N); 2 degs

	34
	8326-point (181x46) S. Hemisphere longitude/latitude grid for latitudes 90S to 0S; (1,1) at (0E,90S); 2 degs

	100
	6889-point (83x83) N. Hemisphere polar stereographic grid oriented 105W; Pole at (40.5,88.5) (NGM Original C-Grid); 91.452 km at 60N

	101
	10283-point (113x91) N. Hemisphere polar stereographic grid oriented 105W; Pole at (58.5,92.5) (NGM "Big C-Grid"); 91.452 km at 60N

	103
	3640-point (65x56) N. Hemisphere polar stereographic grid oriented 105W; Pole at (25.5,84.5) (Used by ARL); 91.452 km at 60N

	68 / 104 A
	104 A  16170-point (147x110) N. Hemisphere polar stereographic grid oriented 105W; Pole at (75.5,109.5) (NGM Super C grid); 90.75464 km at 60N

	69 / 105 A
	6889-point (83x83) N. Hemisphere polar stereographic grid oriented 105W; pole at  (40.5,88.5)  (U.S. area subset of NGM Super C grid, used by ETA model); 90.75464 km at 60N


255         (non-standard grid - defined in the GDS)

NOTE ON NMC STORAGE GRIDS:

On the polar stereographic grids, the vector wind is resolved into u and v components with respect to the grid coordinates, i.e., u represents motion in the direction of increasing x (i) coordinate, v in the direction of increasing y (j).  On the latitude-longitude grids, u and v are true eastward and northward components, respectively.  However, take note of Table 7, below, which allows for the specification of other possibilities.

I.1.3  AWIPS-90 STORAGE AND TRANSMISSION GRIDS

Note: The following grids are intended for use in the U.S. Weather Service's Advanced Weather Information Processing System for the 1990s (AWIPS-90).  Their definition is subject to change as the AWIPS-90 requirements are further refined.  See detailed definitions below table.

	Grid Number
	Name

	201
	Hemispheric (polar stereographic)

	202
	National – CONUS (polar stereographic)

	203
	National - Alaska (polar stereographic)

	204
	National – Hawaii (Mercator)

	205
	National - Puerto Rico (polar stereographic)

	206
	Regional - Central US MARD (Lambert Conformal)

	207
	Regional - Alaska (polar stereographic)

	208
	Regional - Hawaii (Mercator)

	209
	Regional - Central US MARD - Double Res. (Lambert Conformal)

	210
	Regional - Puerto Rico (Mercator)

	211
	Regional - CONUS (Lambert Conformal)

	212
	Regional  - CONUS - double resolution  (Lambert Conformal)

	213
	National - CONUS - Double Resolution (polar stereographic)

	214
	Regional - Alaska - Double Resolution (polar stereographic)


VALUE                  AWIPS GRID DESCRIPTIONS

-----------------------------------------------------------------------------------------------------------------------------

201                     Hemispheric

                      (polar stereographic)

                      Nx =               65

                      Ny =               65

                      La1 =              -20.826N = 20.826S

                      Lo1 =              210.000E = 150.000W

                      Res.& Comp. flag = 0 0 0 0 1 0 0 0

                      Lov =              255.000E = 105.000W

                      Dx  = Dy =         381.000 km

                      Projection Flag (Bit 1) = 0

                      Scanning Mode (Bits 1 2 3) = 0 1 0

The pole point is at     (I,J) =  (33,33)

Map 201 is the same as NMC storage grid 27, except it is rotated to 105 deg. orientation.

--------------------------------------------------------------------------------------------------------------------------------

202                      National - CONUS

                         (polar stereographic)

                         Nx =                65

                         Ny =                43

                         La1 =                 7.838N

                         Lo1 =               218.972E = 141.028W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               255.000E = 105.000W

                         Dx  = Dy =          190.500 km

                         Projection Flag (Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =    7.838N, 141.028W

                         (1,43)  =   35.616N, 168.577E

                         (65,43) =   35.617N,  18.576W

                         (65,1)  =    7.838N,  68.973W

The pole point is at     (I,J) =     (33,45)

--------------------------------------------------------------------------------------------------------------------------------

203                      National - Alaska

                         (polar stereographic)

                         Nx =                45

                         Ny =                39

                         La1 =                19.132N

                         Lo1 =               174.163E = 185.837W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               210.000E = 150.000W

                         Dx  = Dy =          190.500 km

                         Projection Flag (Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =   19.132N, 174.163E

                         (1,39)  =   44.646N, 115.601E

                         (45,39) =   57.634N,  53.660W

                         (45,1)  =   24.361N, 123.434W

The pole point is at     (I,J) =     (27,37)

---------------------------------------------------------------------------------------------

204               National - Hawaii

                         (Mercator)

                         Ni =                79

                         Nj =                71

                         La1 =                29.263S

                         Lo1 =               129.470E

                         Res.& Comp. flag =  1 0 0 0 0 0 0 0

                         La2 =                60.547N

                         Lo2 =               111.096W

                         Latin =              20.000

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Di  = Dj =  160.000 km

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =   29.263S, 129.470E

                         (1,71)  =   60.547N, 129.470E

                         (79,71) =   60.547N, 111.096W

                         (79,1)  =   29.263S, 111.096W

The longitudinal grid spacing is 1.706 degrees.

----------------------------------------------------------------------------------------------

205                National - Puerto Rico

                       (polar stereographic)

                         Nx =                 45

                         Ny =                 39

                         La1 =                 0.616N

                         Lo1 =               275.096E = 84.904W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               300.000E = 60.000W

                         Dx  = Dy =          190.500 km

                         Projection Flag (Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =    0.616N,  84.904W

                         (1,39)  =   36.257N, 115.304W

                         (45,39) =   45.620N,  15.000W

                         (45,1)  =    3.389N,  42.181W

The pole point is at     (I,J) =     (27,57)

-----------------------------------------------------------------------------------------------------------

206              Regional - Central US MARD

                         (Lambert Conformal)

                         Nx =                51

                         Ny =                41

                         La1 =                22.289N

                         Lo1 =               242.009E = 117.991W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               265.000E = 95.000W

                         Dx = Dy =            81.2705 km

                         Projection Flag = 0  (not bipolar)

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Latin 1 =    25.000N

                         Latin 2 =    25.000N   (tangent cone)

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =   22.289N, 117.991W

                         (1,41)  =   50.081N, 124.898W

                         (51,41) =   50.072N,  73.182W

                         (51,1)  =   23.142N,  78.275W

The Dx, Dy grid increment (at 25 deg north) was selected so that the grid spacing would be exactly 80.000 km at 35 deg north; the intersection of 35N & 95W falls on point (30,16).

-------------------------------------------------------------------------------------------------------------------------

207                      Regional - Alaska

                         (polar stereographic)

                         Nx =                 49

                         Ny =                 35

                         La1 =                42.085N

                         Lo1 =               184.359E = 175.641W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               210.000E = 150.000W

                         Dx  = Dy =           95.250 km

                         Projection Flag (Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =   42.085N, 175.641W

                         (1,35)  =   63.976N, 153.689E

                         (49,35) =   63.976N,  93.689W

                         (49,1)  =   42.085N, 124.359W

The pole point is at     (I,J) =     (25,51)

-----------------------------------------------------------------------------------------------------------------------

208                 Regional - Hawaii

                            (Mercator)

                         Ni =                25

                         Nj =                25

                         La1 =                10.656N

                         Lo1 =               193.781E = 166.219W

                         Res.& Comp. flag =  1 0 0 0 0 0 0 0

                         La2 =                27.917N

                         Lo2 =               147.844W

                         Latin =              20.000

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Di  = Dj =           80.000 km

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =   10.656N, 166.219W

                         (1,25)  =   27.917N, 166.219W

                         (25,25) =   27.917N, 147.844W

                         (25,1)  =   10.656N, 147.844W

The longitudinal grid spacing is 0.766 degrees

-----------------------------------------------------------------------------------------------------------

209          Regional - Central US MARD - Double Res.

                         (Lambert Conformal)

                         Nx =                101

                         Ny =                81

                         La1 =                22.289N

                         Lo1 =               242.00962E = 117.991W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               265.000E =  95.000W

                         Dx = Dy =            40.63525 km

                         Projection Flag =   0 (not bipolar)

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Latin 1 =    25.000N

                         Latin 2 =    25.000N   (tangent cone)

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)    =  22.289N, 117.991W

                         (1,81)   =  50.081N, 124.898W

                         (101,81) =  50.072N,  73.182W

                         (101,1)  =  23.142N,  78.275W

The Dx, Dy grid increment (at 25 deg north) was selected so that the grid spacing would be exactly 40.000 km at 35 deg north; the intersection of 35N & 95W falls on point (59,31).

-----------------------------------------------------------------------------------------------------------------

210                Regional - Puerto Rico

                             (Mercator)

                         Ni =                25

                         Nj =                25

                         La1 =                 9.000N

                         Lo1 =               283.000E = 77.000W

                         Res.& Comp. flag =  1 0 0 0 0 0 0 0

                         La2 =                26.422N

                         Lo2 =                58.625W

                         Latin =              20.000

                         Di  = Dj =           80.000 km

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)   =    9.000N, 77.000W

                         (1,25)  =   26.422N, 77.000W

                         (25,25) =   26.422N, 58.625W

                         (25,1)  =    9.000N, 58.626W

The longitudinal grid spacing is 0.766 degrees

-------------------------------------------------------------------------------------------------------------

211                    Regional - CONUS

                         (Lambert Conformal)

                         Nx =                93

                         Ny =                65

                         La1 =                12.190N

                         Lo1 =               226.541E = 133.459W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               265.000E = 95.000W

                         Dx = Dy =            81.2705 km

                         Projection Flag = 0  (not bipolar)

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Latin 1 =    25.000N

                         Latin 2 =    25.000N   (tangent cone)

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)    =  12.190N, 133.459W

                         (1,65)   =  54.536N, 152.856W

                         (93,65)  =  57.290N,  49.385W

                         (93,1)   =  14.335N,  65.091W

The Dx, Dy grid increment (at 25 deg north) was selected so that the grid spacing would be exactly 80.000 km at 35 deg north; the intersection of 35N & 95W falls on point (53,25).

---------------------------------------------------------------------------------------------------------

212             Regional  - CONUS - double resolution

                          (Lambert Conformal)

                         Nx =                185

                         Ny =                129

                         La1 =                12.190N

                         Lo1 =               226.514E = 133.459W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               265.000E =  95.000W

                         Dx = Dy =            40.63525 km

                         Projection Flag = 0  (not bipolar)

                         Scanning Mode (Bits 1 2 3) = 0 1 0

                         Latin 1 =    25.000N

                         Latin 2 =    25.000N   (tangent cone)

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)     =    12.190N, 133.459W

                         (1,129)   =    54.536N, 122.856W

                         (185,129) =    57.290N,  49.385W

                         (185,1)   =    14.335N,  65.091W

The Dx, Dy grid increment (at 25 deg north) was selected so that the grid spacing would be exactly 80.000 km at 35 deg north; the intersection of 35N & 95W falls on point (105,49).

------------------------------------------------------------------------------------------------------------------------

213            National - CONUS - Double Resolution

                         (polar stereographic)

                         Nx =                129

                         Ny =                85

                         La1 =                 7.838N

                         Lo1 =               218.972E = 141.028W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               255.000E = 105.000W

                         Dx  = Dy =           95.250 km

                         Projection Flag (Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1)    =   7.838N, 141.028W

                         (1,85)   =  35.617N, 168.577E

                         (129,85) =  35.617N,  18.577W

                         (129,1)  =   7.838N,  68.973W

The pole point is at     (I,J) =     (65,89)

---------------------------------------------------------------------------------------------------------------------

214            Regional - Alaska - Double Resolution

                         (polar stereographic)

                         Nx =                 97

                         Ny =                 69

                         La1 =                42.085N

                         Lo1 =               184.359E = 175.641W

                         Res.& Comp. flag =  0 0 0 0 1 0 0 0

                         Lov =               210.000E = 150.000W

                         Dx  = Dy =           47.625 km

                         Projection Flag(Bit 1) = 0

                         Scanning Mode (Bits 1 2 3) = 0 1 0

For reference here are the lat/lon values of the corners of the grid:

                         (1,1) =     42.085N, 175.641W

                         (1,69) =    63.975N, 153.690E

                         (97,69) =   63.975N,  93.689W

                         (97,1) =    42.085N, 124.358W

The pole point is at     (I,J) =     (49,101)

Appendix II:  Regular Expressions

Taken from http://infocity.ccs.neu.edu:1995/help/subject!regular-expressions
Regular expression matching allows you to test whether a string fits into a specific syntactic shape or search a string for a substring that fits a pattern. Essentially, a regular expression describes a set of strings. The simplest case is one that describes a particular string. For example, the string “foo” when regarded as a regular expression matches “foo” and nothing else. 

Nontrivial regular expressions use certain special constructs to match more than one string.  For example, the regular expression “foo%|bar” matches either the string “foo” or the string “bar”; the regular expression “c[ad]*r” matches any of the strings “cr”, “car”, “cdr”, “caar”, “cadddar” and all other such strings with any number of “a’s” and “d’s”. 

Regular expressions have a syntax in which a few characters are special constructs and the rest are "ordinary". An ordinary character is a simple regular expression that matches that character and nothing else. The special characters are “$”, “^”, “.”, “*”, “+”, “?”, “[“, “]” and “%”. Any other character appearing in a regular expression is ordinary, unless a “%” precedes it. 

The character “f” is not a special character and is considered ordinary. Therefore, “f” is a regular expression that matches the string “f” and no other string (note: it does not match the string “ff”). Likewise, “o” is a regular expression that matches only the string “o”. 

Any two regular expressions A and B can be concatenated. The result is a regular expression that matches a string if A matches some amount of the beginning of that string and B matches the rest of the string. As a simple example, we can concatenate the regular expressions “f” and “o” to get the regular expression “fo”, which matches only the string “fo”.  

The following are the characters and character sequences that have special meaning within regular expressions. Any character not mentioned here is not special; it stands for exactly itself for the purposes of searching and matching. 

“.”
A special character that matches any single character.  Using concatenation, we can make regular expressions like “a.b”, which matches any three-character string that begins with “a” and ends with “b”.

“*”
Not a construct by itself; it is a suffix that means that the preceding regular expression is to be repeated as many times as possible.  In “fo*”,  the “*” applies to the “o”, so “fo*” matches “f” followed by any number of “o's”.

The case where there are zero “o's” is allowed since “fo*” does match “f”.  “*” always applies to the smallest possible preceding expression.  Thus, “fo*” only applies to a repeating “o”, not a repeating “fo”.

“+”
Functions like “*” with the exception that at least one match for the preceding pattern is required.  Therefore, “c[ad]+r” does not match “cr”, but does match anything else that “c[ad]*r” would match.

“?”
Functions like “*” with the exception that it allows either zero or one match for the preceding pattern.  Thus, “c[ad]?r” matches “cr” or “car” or “cdr”, and nothing else.

“[ ... ]”
“[“ begins a "character set", which is terminated by a “]”.  In the simplest case, the characters between the two brackets form the set. Thus, “[ad]” matches either “a” or “d”, and “[ad]*” matches any string of “a's” and “d's” (including the empty string). Therefore, it follows that “c[ad]*r” matches “car”, etc.

Character ranges can also be included in a character set, by writing two characters with a “-“ between them.  Thus, “[a-z]” matches any lower-case letter.  Ranges may be intermixed freely with individual characters, as in “[a-z$%.]”, which matches any lower case letter or “$”, “%” or “.” .

Note that the usual special characters are not special any more inside a character set.  A completely different set of special characters exists inside character sets: “]”, “-“ and “^”.

To include a “]” in a character set, you must make it the first character.  For example, “[]a]” matches “]” or “a”.  To include a “-“, you must use it in a context where it cannot possibly indicate a range: that is, as the first character, or immediately after a range.

“[^ ... ]”
“[^” begins a "complement character set", which matches any character except the ones specified.  Thus, “[^a-z0-9A-Z]” matches all characters except letters and digits.

“^” is not special in a character set unless it is the first character.  The character following the “^” is treated as if it were first (it may be a “-“ or a “]”).

“^”

A special character that matches the empty string – but only if it is at the

beginning of the string being matched.  Otherwise it fails to match anything.  Thus, “^foo” matches a “foo” which occurs at the beginning of the string only.

“$”
Similar to “^”,  but matches only at the end of the string.  Thus, “xx*$” matches a string of one or more “x's” at the end of the string.

“%”

Has two functions: it quotes the above special characters (including “%”),

and it introduces additional special constructs. Because “%” quotes special characters, “%$” is a regular expression that matches only “$”, and “%[“ is a regular expression that matches only “[“,  and so on.

For the most part, “%” followed by any character matches only that character.  However, there are several exceptions: characters that, when preceded by “%”, are special constructs.  Such characters are always ordinary when encountered on their own.

No new special characters will ever be defined.  All extensions to the regular expression syntax are made by defining new two-character constructs that begin with “%”.

“%|” specifies an alternative to “%”.  Two regular expressions A and B with “%|” between them form an expression that matches anything that either A or B will match. Thus, “foo%|bar” matches either “foo” or “bar”, but no other string. “%|” applies to the largest possible surrounding expressions.  Only a surrounding “%( ... %)” grouping can limit the grouping power of “%|”.

Full backtracking capability exists for when multiple “%|'s” are used. 

“%( ... %)”      A grouping construct that serves three purposes:

· To enclose a set of “%|” alternatives for other operations.  Thus,          “%(foo%|bar%)x” matches either “foox” or “barx”.

· To enclose a complicated expression for a following “*”, “+”, or “?”          to operate on.  Thus, “ba%(na%)*” matches “bananana”, etc., with any          number of “na's”, including none.

· To mark a matched substring for future reference.  This last application is not a consequence of the idea of a parenthetical grouping; it is a separate feature that happens to be assigned as a second meaning to the same “%( ... %)” construct because there is no conflict in practice between the two meanings.  An explanation of this feature follows:

“%DIGIT”:   After the end of a “%( ... %)” construct, the matcher remembers the beginning and end of the text matched by that construct.  Then, later on in the regular expression, you can use “%” followed by DIGIT to mean "match the same text matched by the DIGITth  “%(...%)” construct in the pattern."  The “%( ... %)” constructs are numbered in the order that their “%('s” appear in the pattern.

The strings matching the first nine “%( ... %)” constructs appearing in a    regular expression are assigned numbers 1 through 9 in order of their     beginnings.  “%1” through “%9” may be used to refer to the text matched by     the corresponding “%( ... %)” construct.

For example, “%(.*%)%1” matches any string that is composed of two     identical halves.  The “%(.*%)” matches the first half, which may be anything, but the “%1” that follows must match the same exact text.

“%b” matches the empty string, but only if it is at the beginning or end of a word.  Thus, “bfoo%b”matches any occurrence of “foo” as a separate word.

“%bball%(s%|%)%b” matches “ball” or “balls” as a separate word.

For the purposes of this construct and the five that follow, a word is defined to be a sequence of letters and/or digits.

“%B” matches the empty string, provided it is not at the beginning or end of a word.

“%<” matches the empty string, but only if it is at the beginning of a word. 

“%>” matches the empty string, but only if it is at the end of a word. 

“%w” matches any word-constituent character (i.e., any letter or digit). 

“%W” matches any character that is not a word constituent.

Appendix III: Encoding Data into Appendix 30 Format
III.1  General


The purpose of this task is to encode LEADS weather data into Appendix 30 format.  This task processes existing weather satellite imagery, radar data, pointfield, and gridded data, contours, streamlines, and alphanumeric data to the AMIS system to pass weather data.  It will use LEADS user interface and scripting to provide manual and automatic encoding of weather products.  

LEADS now has the capability to encode raster scan and vector graphics data into Appendix 30 format that are compatible with the AWDS AMIS system.  There are five product categories, which are produced for the AMIS system.  The product types produced for AMIS are:

1. Alphanumeric Products

2. Formatted Binary Products

3. Uniform Gridded Data Fields

4. Vector Graphic Products

5. Raster Scan Products

Currently, LEADS shall support vector graphic and raster scan products.  All raster products can be encoded into Appendix 30 either manually or through foreground or background scripting.  The raster products are visual images such as satellite, gridded data, pointfield, and radar imagery.  All vector graphics products can also be encoded into Appendix 30 either manually or through foreground or background scripting.  Vector graphics products are collections of data describing weather maps, charts, and figures.  Components of a vector graphic product include relative vectors, absolute vectors, graphic symbols, alphanumeric labels, and geographical background data.

III.2  PI Set Description

The LEADS raster and vector graphics product data will be projected from an Area of Interest (AOI) to a user selected, predefined, Projection Indicator (PI) Set.  There is seventy-seven predefined PI Set map backgrounds.  Each PI Set map background has a predefined longitude X, projection, and boundary. The two projections are tropical Mercator (M) and Polar Stereographic (PS).  In addition, each PI Set describes a unique orientation and product size.  The Ipole and Jpole values given for each PI set are required to compute Satellite Global Data Base (SGDB) reference grid coordinates from PI set window coordinates.  SGDB coordinates are broken down in to four grid meshes.   The four grid meshes are hemispheric (49x49), Continental/Oceanic (25x25), Regional windows (17x17), and Regional subwindows (9x9).  The lower left corner of this NxN grid is point (0,0) of the grid, which is coincident with the whole mesh SGDB gridpoint at the lower left corner of the PI area.  Table 1 illustrates the characteristics of each of the seventy-seven PI sets. (Table 1. Appears on the next few pages).

Table 1 Characteristics of each of the seventy-seven PI sets.

	Code
	Name
	Projection
	Longitude X
	Ill
	Jll
	NROWS x NCOLS
	Ipole, JPole

	1
	N. Hem (US)
	PS
	-80
	9
	57
	49x49
	24, 24

	2
	N. Hem (Europe)
	PS
	10
	57
	57
	49x49
	-24, 24

	3
	N. Hem (Pacific)
	PS
	-170
	9
	9
	49x49
	24, -24

	4
	N. Hem (Asia)
	PS
	100
	57
	9
	49x49
	-24, -24

	5
	S. Hem 
	PS
	100
	9
	57
	49x49
	24, 24

	10
	Ocean (N. Atlantic)
	PS
	-80
	17
	57
	25x25
	16, 24

	11
	Ocean (Atlantic)
	PS
	-80
	29
	53
	25x25
	4, 20

	12
	Ocean (Atlantic)
	PS
	10
	53
	53
	25x25
	4, 20

	13
	Ocean (Europe)
	PS
	10
	57
	36
	25x25
	-24, 3

	14
	Ocean (Pacific)
	PS
	-170
	9
	9
	25x25
	24, -24

	15
	Ocean (Pacific)
	PS
	-170
	9
	25
	25x25
	24, -8

	16
	Ocean (Far East)
	PS
	100
	33
	9
	25x25
	0, -24

	31
	Caribbean
	M
	0
	69
	19
	17x17
	-68, 4

	32
	Hawaii
	M
	0
	47
	19
	17x17
	-46, 4

	33
	Marianas
	M
	0
	31
	19
	17x17
	-30, 4

	24
	S.E. Asia
	M
	0
	25
	19
	17x17
	-24, 4

	40
	CONUS
	PS
	-80
	21
	55
	17x17
	12, 22

	41
	US (East)
	PS
	-80
	25
	57
	17x17
	8, 24

	42
	US (West)
	PS
	-80
	17
	57
	17x17
	16, 24

	43
	US (North)
	PS
	-80
	17
	49
	17x17
	16, 16

	44
	Canada
	PS
	-80
	25
	49
	17x17
	8, 16

	45
	Europe
	PS
	10
	52
	39
	17x17
	-19, 6

	46
	East Asia
	PS
	100
	33
	12
	17x17
	0, -21

	47
	Alaska
	PS
	-170
	18
	27
	17x17
	15, -6

	48
	Hawaii
	PS
	-170
	7
	31
	17x17
	26, -2

	49
	Azores
	PS
	10
	49
	50
	17x17
	-16, 17

	60
	Tropical Ocean
	M
	0
	9
	27
	25x25
	-8, 12

	61
	Tropical Ocean
	M
	0
	31
	27
	25x25
	-30, 12

	62
	Tropical Ocean
	M
	0
	53
	27
	25x25
	-52, 12

	63
	Tropical Ocean
	M
	0
	63
	27
	25x25
	-62, 12

	64
	Tropical Ocean
	M
	0
	73
	27
	25x25
	-72, 12

	65
	Tropical Ocean
	M
	0
	90
	27
	25x25
	8, 12

	70
	US
	PS
	-80
	21
	47
	9x9
	12, 14

	71
	US (West)
	PS
	-80
	19
	50
	9x9
	14, 17

	72
	US (Mountain)
	PS
	-80
	22
	50
	9x9
	11, 17

	73
	US (S. West)
	PS
	-80
	22
	53
	9x9
	11, 20

	74
	US (N. Central)
	PS
	-80
	25
	50
	9x9
	8, 17

	75
	US (S. Central)
	PS
	-80
	25
	53
	9x9
	8, 20

	76
	US (East)
	PS
	-80
	28
	52
	9x9
	5, 19

	77
	US (N. East)
	PS
	-80
	31
	51
	9x9
	2, 18

	78
	US (S. East)
	PS
	-80
	28
	55
	9x9
	5, 22

	79
	US (N. E. Pacific)
	PS
	-80
	18
	45
	9x9
	15, 12

	80
	Sub window UK
	PS
	10
	48
	38
	9x9
	-15, 5

	81
	Sub window UK
	PS
	10
	44
	40
	9x9
	-11, 7

	82
	Sub window UK
	PS
	10
	51
	40
	9x9
	-18, 7

	83
	Sub window UK
	PS
	10
	51
	36
	9x9
	-18, 3

	Code
	Name
	Projection
	Longitude X
	Ill
	Jll
	NROWS x NCOLS
	Ipole, JPole

	84
	Sub window UK
	PS
	10
	51
	31
	9x9
	-18, -2

	85
	Sub window UK
	PS
	10
	45
	32
	9x9
	-12, -1

	90
	Alaska
	PS
	-170
	22
	31
	9x9
	11, -2

	91
	Alaska (Arctic)
	PS
	-170
	26
	27
	9x9
	7, -6

	92
	Alaska (N.W.)
	PS
	-170
	26
	35
	9x9
	7, 2

	93
	Alaska (Gulf of Artic)
	PS
	-170
	18
	35
	9x9
	15, 2

	94
	Alaska (Bering Strait)
	PS
	-170
	18
	27
	9x9
	15, -6

	100
	Hawaii
	PS
	-170
	7
	34
	9x9
	26, 1

	101
	Hawaii (N. West)
	PS
	-170
	16
	31
	9x9
	17, -2

	102
	Hawaii (N. East)
	PS
	-170
	16
	39
	9x9
	17, 6

	103
	Hawaii (East)
	PS
	-170
	7
	39
	9x9
	26, 6

	104
	Hawaii (West)
	PS
	-170
	7
	31
	9x9
	26, -2

	110
	Korea
	PS
	100
	30
	15
	9x9
	3, -18

	111
	Japan
	PS
	100
	27
	17
	9x9
	6, -16

	112
	Okinawa
	PS
	100
	28
	12
	9x9
	5, -21

	113
	Asia( E.)
	PS
	100
	33
	20
	9x9
	0, -13

	114
	Asia (N. West)
	PS
	100
	25
	20
	9x9
	8, -13

	115
	Asia (West Cen)
	PS
	100
	25
	12
	9x9
	8, -21

	116
	Asia (China)
	PS
	100
	33
	12
	9x9
	0, -21

	120
	Lajes
	PS
	10
	49
	46
	9x9
	-16, 13

	121
	Lajes (N. West)
	PS
	10
	41
	50
	9x9
	-8, 17

	122
	Lajes (Iceland)
	PS
	10
	41
	42
	9x9
	-8, 9

	123
	Lajes (N. East)
	PS
	10
	49
	42
	9x9
	-16, 9

	124
	Lajes (N. Central)
	PS
	10
	49
	50
	9x9
	-16, 17

	130
	Panama
	M
	0
	72
	14
	9x9
	-71, -1

	131
	Gulf of Mexico
	M
	0
	70
	12
	9x9
	-69, -3


III.3  Product Formats

Raster and vector graphic products are formatted using predefined mode-submode blocks.   A product data set is formed by a series of two or more blocks that describe the contents of the product, the format and organization of the data and the data itself.  The combined blocks for a product fully define the data.  A mode and submode designate each block.  The product data set contains a product identification block, an optional product definition block, one or more sets of control, data description, and data blocks.  Each product begins with a mode-submode (1,1) block.  Following the (1,1) block are multiple mode-submode blocks that define the data within the vector graphics or raster scan product. Each block consists of four fields, the length field, the mode/submode field, the data field, and checksum field.  The final block in the product is a (1,2) block. 

III.4  Product Structure

Figure 1 illustrates the mode-submode general product structure.  There are several characteristics of the data format of the mode-submode blocks that are described below.  For example, block length can be variable but can not exceed 4096 bytes including the length and checksum. The raster scan and vector graphic Appendix 30 product blocks developed in LEADS contain a length field and no checksum.   The length field identifies the end of the block by providing a count of all byte pairs contained in the block.  

The checksum field is optional and would only reduce performance time.   To ensure validity of this format, both raster scan and vector graphic products have been encoded from LEADS with no checksum and have successfully processed and displayed correctly on the AMIS system.

All formats are grouped into two-byte words with the bytes ordered from left to right.  Numerical references to the mode- submode blocks are in octal and the remaining elements and data are in decimal.  Also, eight bit byte pairs are used and no integer elements exceed this byte-pair boundary.  In addition, all negative binary data is defined in two's complement form.

III.4.1  Vector Graphic Structure

There are several mode-submode blocks that define a vector graphics product.  A product may include multiple inclusions of one type of mode-submode block.  In addition, blocks are only included to provide definition or data to the product.  Therefore, a vector product may omit several of the possible mode-submode blocks that are allowable in a vector graphic product. 

 In vector graphic products that contain absolute vector data there is always a Plot Parameter block (1, 4 ) followed by a Absolute Vectors block (4, 1).  For each absolute vector there will always be a separate (1, 4) and (4, 1) block.  Therefore, there can be several occurrences of these combinations within a vector graphics product file.  Similarly, there can be multiple occurrences of Data Plot blocks (5, 2) for each textural data within the product.  However, there will only be one Graphic Product Definition block (4, 20) and only one Alphanumeric Character block (5, 1).  The (5, 1) block is used to store the product title.  These blocks also follow in an orderly fashion within the product file.  Table 2 illustrates the list of the mode-submode blocks that can be used to produce a vector graphic product.

Table 2 Vector Graphics mode/submode combinations.
	Block Name
	Mode
	Submode
	General Description

	Product Identification block
	1
	1
	Contains the general information about the product including data type, geographical designator, and product type. 

	Graphics Product Definition block
	4
	20
	Maintains the PI set code, product valid time, and three reference points that define the boundary and orientation of the product.

	Plot Parameters block
	1
	4
	Defines the plot parameters.  Many of these fields are set to 0 for AMIS defaults.  Included in this block is the line style mnemonic.  (1, 4) blocks are combined with (4, 1) or (4,5) blocks to describe the line type.  There can be multiple copies of these two blocks. 

	Absolute Vectors block
	4
	1
	Defines successive coordinates, which form the line starting at the first set of coordinate values.  The coordinates can produce a line, spline line, rectangles, contours and other complex line types. 

	Long/Short Relative Vectors block
	4
	5
	This block is similar to (4, 1) accept successive values are added algebraically to the last computed I, J position.

	Alphanumeric Character block
	5
	1
	This block defines the coordinate location and its corresponding alphanumeric text information.  This block is used to produce the title.

	Data Plot block
	5
	2
	This block defines the coordinate location and its corresponding alphanumeric text information.  This block is used for all alphanumeric information except the title.

	Winds Barbs Data block
	5
	3
	Block used for maintaining each wind barb I, J coordinate, direction, speed, gust, and hemisphere.

	End of Product Block
	1
	2
	End of product block


III.4.2  Raster Scan Structure

There are several mode-submode blocks that define a raster scan product.  A product may include multiple inclusions of one type of mode-submode block.  In addition, blocks are only included to provide definition or data to the product.  Therefore, a raster scan product may omit several of the possible mode-submode blocks that are allowable in a raster scan product.  Table 3 contains the list of the mode-submode blocks that can be used to produce a raster scan product.

Table 3 Raster scan mode/submode combinations.

	Block Name
	Mode
	Submode
	General Description

	Product Identification block
	1
	1
	Contains the general information about the product including data type, geographical designator, and product type. 

	Datawidth, Fieldwidth block
	1
	5
	Defines the fieldwidth and data width of the data within the raster scan product.  There is only one (1,5) block within a raster scan product.

	Color Palette block
	1
	12
	Defines the 128 colors of the pixel values within the raster product.

	Satellite Product Definition block
	6
	20
	This block sets the PI Set, satellite identification, the resolution, and the title of the raster scan product. Since this block is the only block that contains the element for a title, it is included in all satellite and non-satellite raster scan products.

	Pixel Product Definition block
	6
	30
	This contains the PI Set code, the dimensions of the pixel, a data arrangement flag and a pack code. The pack code is set to 2 to imply packing is defined in block (1, 5)

	Raster Scan Data block
	6
	1
	This block defines the resolution of the pixel data and the value or state of each pixel in the scan line.  There is a size limitation on the block size so each (6, 1) block is constrained to 2048 bytes.

	End of Product Block
	1
	2
	End of product block


III.5  Map Translations

There are several map translations that were developed to encode Appendix 30 products.  The map translations include conversion routines from latitude/longitude to PI Sets, latitude/longitude points to SGDB points, and SGDB to PI Set points.  The translations are used to build extraction routines to extract PI Set coordinates to and from world AOI coordinates.  
III.5.1  Polar Stereographic Mapping

A Given latitude/longitude ((, () pair may be converted to a polar stereographic, whole-mesh, SGDB grid point pair (I RG, JRG)by the following:

IRG = 33 + Rm cos(( - 10º)

JRG = 33 - HRm sin(( - 10º)

Where  Rm  = (6371.2213 km) cos (/381,

                   = (1+ sin60º )/(1 + H sin ( )

H = +1 for northern Hemisphere

       -1 for southern Hemisphere, and 

( is negative in the Southern Hemisphere

III.5.2  Tropical Mercator Mapping

A Given latitude/longitude ((, () pair may be converted to a Tropical Mercator, wholemesh, SGDB grid point pair (I RG, JRG)by the following:

I = 1 + ( / 3.7113

J = 15 - 180º ln(tan ½ (( + 90º)) / 3.7113 ( ,

Where 0º  <  ( < 360 ºE and -46º < ( < +46 º

III.6  Configuration Files


There are two configuration files that are necessary to build the Appendix 30 encoder dynamic link library.  The first configuration file maintains the list of classes and its associated parent object.  Using Real Time Type Information (RTTI), the classes are generated at run time.  The configuration file also holds the attribute data for specific helper classes dyanamically that require configuration of member data.   The second configuration file defines each Projection Indicator.  Each PI set describes a unique orientation and product size, and all products referenced to the same PI may be superimposed on each other.  

III.7  LEADS Product Encoded to Appendix 30


This section shows the results of encoding LEADS products into Appendix 30 format.  Figure 2 through Figure 5 demonstrate the encoding of raster scan products.  The resolution of each encoded image is 1024x1024.  There are four longitude X values, 100 East, 10 East, 80 West, and 170 West which are demonstrated below in the figures.  The examples also illustrate color mapping, resolution, and different PI Set projections.
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Figure 2.  Infrared Raster scan comparison of LEADS (left) to encoded product on AMIS (right) for Mercator projection of Gulf of Mexico for PI Set 131.

[image: image10.jpg]




[image: image11.png][E[-o1x]

Component  Update  Animation Help

103 v vty ] = | b 1] = 1| K2[ 2 cwery
5 costoons |38 5] B





Figure 3.  Temperature Raster scan with color map comparison of LEADS (left) to encoded product on AMIS (right) for Polar Stereographic projection with longitude X of 10 East of Europe for PI Set 45.
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Figure 4.  Infrared Raster scan comparison of LEADS (left) to encoded product on AMIS (right) for Polar Stereographic projection with longitude X of 80 West of United States for PI Set 75.
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Figure 5.  Temperature Raster scan comparison of LEADS (left) to encoded product on AMIS (right) for Polar Stereographic projection with longitude X of 100 East of Japan for PI Set 111.
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Figure 6.  Streamlines vector graphic comparison of LEADS (left) to encoded product on AMIS (right) for Polar Stereographic projection with longitude X of 80 West of United States for PI Set 78.
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Figure 7.  Temperature Contour vector graphic comparison of LEADS (left) to encoded product on AMIS (right) for Polar Stereographic projection with longitude X of 80 West of United States for PI Set 78.

III.8  User Interface Description

The user can manually interface with the encoder to generate Appendix 30 products.  The user would select ‘Export to Appendix 30’ from File Menu then highlight all of the PI Sets in which to create an Appendix 30 file and give it a filename and file path.  At this point the user would selects ‘Build Product’ from menu to build each Appendix 30 product; one file per PI Set. Figure 8 illustrates the user interface for the vector graphics export.  The user can multi-select PI Sets to build an Appendix 30 product for the current selected vector graphics display.  Figure 9 illustrates the user interface for the raster scan export.  The interface is identical to the vector graphics except that it includes a button group to choose the resolution of the Appendix 30 product.  The default is 512x512, however, the resolution that appears to provide the best quality is 1024x1024. 
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Figure 8 Vector Graphics Export Interface.
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Figure 9 Raster Scan Export Interface.

III.9  Scripting

The Appendix 30 encoder provides scripting capability for foreground and background scripting.  To start the user will need to record a script.   This procedure begins by selecting ‘Script’ from Tools menu.  The script interface will appear and will have a pushbutton to begin the script recording.  By selecting ‘Record’ the scripting begins to record all selections made by the user.  At this time the user should proceed to build either a raster scan or vector graphic product.  Afterwards, the user would follow the procedures for manually exporting an Appendix 30 product.  At this point the user selects ‘End Record’ to stop the script and provide a filename for the script.  This would complete the process to generate a script for background or foreground scripting.

At this point the user can execute the Appendix 30 encoding script for the defined product selected within the script.  The user can select ‘Script’ from the Tools menu then select the Appendix 30 script generated from recording a script and select ‘Execute’.  Otherwise, the user can set the script into the scheduler and specify the time to execute the script.  

Appendix IV:The Use of Algorithms in LEADS

by Earl Barker

Step 1)  Calculating Dew Point Temperature from Temperature and Relative Humidity:

Most of the model output data from NCEP use Relative Humidity (RH) as the standard moisture parameter, except for ETA from NOAAPort and large GRIB files from the Internet.  LEADS NT has a grid calculator that will allow the forecaster to generate dew point temperature grids from temperature and RH.  To calculate dew point temperature, a review of the necessary equations must be performed.

a) Saturation Vapor Pressure (es):

es (mb) = 10 (9.4051 – 2353/T)

Where T is temperature in Kelvin


(Per Dr. Steve Bermans’s 299 class)

b) Saturation Mixing Ratio (rs):



rs (g/kg)  = .622 * es  / (P – es) 

                  Where P is pressure in millibars


c) Mixing ratio from saturation mixing ratio and RH:



r (g/kg)  = RH * rs (g/kg)  



Where RH ranges from 0.00 to 1.00. Remember that GRIB edition 1 


handles RH as a whole percentage (0 to 100).

Once we have the mixing ratio calculated, we can then rearrange equations a) 

and b) to calculate dew point temperature (remember to not drink and derive):

d) Rearranging b) using r instead of rs becomes:















e (mb) = (P * r)/ (r + .622)


Where r is in kg/kg and P is in mb

e) Plugging in d) into a) and more rearranging results in:



Td = -2353/ (log10((P * r)/(r + .622)) 



Where r is in kg/kg and P is in mb and Td is in Kelvin.

The following charts show an example.  Figure 1 shows temperature in C and RH from the NCEP ETA model.
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Figure 1.  Temperature and RH

Figure 2 shows the results from using the grid calculator to calculate the dew point temperature from the parameters in Figure 1.
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Figure 2.  Temperature and Dew Point Temperature

Of course, like all functions within the LEADS system, this operation can be scripted, allowing the user to automate this calculation.  The “source code” for this script is listed below.  As you can see that it takes quite a bit of code at one operation per line to complete the calculation.  Future versions of LEADS will contain a meteorological functions interface (much like the present “Wind Functions”) that will provide mechanisms for the calculation of these parameters.  Therefore, the calculation will require only one button press, rather than several, and the script will be significantly simplified.

Example Script for Calculating Dew Point Temperature from Temperature and Relative Humidity

PREFERENCE

   AREA OF INTEREST="SYS";

   PRODUCT LABEL POSITION="LOWER LEFT";

   PRODUCT LABEL TOGGLE="ON";

   GRID RADIUS FOR INTERPOLATION=32.0;

   FULL INTERPOLATION="ON";

   ANALYSIS METHOD="KRIGING SPHERICAL"

   NUGGET=0.50000 SILL=1.00000 UPWIND=50.00000 DNWIND=30.00000;

   GRID SIZE="LARGE";

   IMAGE COLORMAP="Global Defaults";

   GRAPHICS COLORMAP="25OWS WITH BLACK";

   LINE WIDTH=1 dpi;

   LATLON DENSITY="OFF";

   FEATURE MASK=-1 ;

   STORAGE MODE="STORAGE_ONLY".

# RETRIEVE RH AND TEMPERATURE GRIDS

GRID RETRIEVE MODEL zero on error

   CENTER="NCEP" 7 MODEL="ETA" 84 GRIDid="80KM LC CONUS" 211 PARAMETER="RELATIVE HUMIDITY" 52

   BASE TIME=<LATEST> LEVEL="850 mb" 100 850.0 0.0

   HOUR=0 UNITS="%" ISU=0 ISV=0 to GRID1.

GRID RETRIEVE MODEL zero on error

   CENTER="NCEP" 7 MODEL="ETA" 84 GRIDid="80KM LC CONUS" 211 PARAMETER="TEMPERATURE" 11

   BASE TIME=<LATEST> LEVEL="850 mb" 100 850.0 0.0

   HOUR=0 UNITS="C" ISU=0 ISV=0 to GRID2.

# FIRST THINGS FIRST, CONVERT TEMPERATURE TO KELVIN FROM CELSIUS (DEFAULT CONTOUR UNITS).

GRID MATH

   GRID1, GRID2.

GRID MATH EXECUTE

   LABEL="Temp (K)" EQUATION=GRID2 + 273.16 to GRID3.

GRID MATH EXECUTE

   LABEL="Part 1 Vapor" EQUATION=2353 / GRID3 to GRID4.

GRID MATH EXECUTE

   LABEL="Part 2 Vapor" EQUATION=9.4051 - GRID4 to GRID5.

GRID MATH EXECUTE

   LABEL="Saturation Vapor Pressure (mb)" EQUATION=10 TO POWER GRID5 to GRID6.

GRID MATH EXECUTE

   LABEL="Saturation Mixing Ratio Part 1" EQUATION=.622 x GRID6 to GRID7.

GRID MATH EXECUTE

   LABEL="Saturation Mixing Ratio Part 2" EQUATION=850 - GRID6 to GRID8.

GRID MATH EXECUTE

   LABEL="Saturation Mixing Ratio" EQUATION=GRID7 / GRID8 to GRID9.

GRID MATH EXECUTE

   LABEL="Mixing Ratio Part 1" EQUATION=GRID9 x GRID1 to GRID10.

GRID MATH EXECUTE

   LABEL="Mixing Ratio (g/g)" EQUATION=GRID10 / 100 to GRID11.

GRID MATH EXECUTE

   LABEL="Dew Point Temp Part 1" EQUATION=850 x GRID11 to GRID12.

GRID MATH EXECUTE

   LABEL="Dew Point Temp Part 2" EQUATION=.622 + GRID11 to GRID13.

GRID MATH EXECUTE

   LABEL="Dew Point Temp Part 3" EQUATION=GRID12 / GRID13 to GRID14.

GRID MATH EXECUTE

   LABEL="Dew Point Temp Part 4" EQUATION=GRID14 LOG to GRID15.

GRID MATH EXECUTE

   LABEL="Dew Point Temp Part 5" EQUATION=GRID15 - 9.4051 to GRID16.

GRID MATH EXECUTE

   LABEL="Dew Point Temp (K)" EQUATION= -2353 / GRID16 to GRID17.

GRID MATH EXECUTE

   LABEL="Dew Point Temp (C)" EQUATION=GRID17 - 273.16 to GRID18.

GRID CONTOUR

   GRID18, BASE=0.00000 INTERVAL=2.00000 DEC PLACES=0 LINE TYPE="DASHED" LINE WIDTH=1 COLOR=16 to DISPLAY10.

GRID CONTOUR

   GRID1, BASE=0.00000 INTERVAL=10.00000 DEC PLACES=0 LINE TYPE="SOLID" LINE WIDTH=1 COLOR=16 to DISPLAY11.

GRID CONTOUR

   GRID2, BASE=0.00000 INTERVAL=2.00000 DEC PLACES=0 LINE TYPE="DOTTED" LINE WIDTH=1 COLOR=3 to DISPLAY12.

DISPLAY VIEW

   DISPLAY10, DISPLAY12 to SCREEN1.

DISPLAY VIEW

   DISPLAY11, DISPLAY12 to SCREEN2.

GRID DELETE

   GRID1, GRID2, GRID3, GRID4, GRID5, GRID6, GRID7, GRID8, GRID9, 

   GRID10, GRID11, GRID12, GRID13, GRID14, GRID15, GRID16, GRID17

Step 2)  Calculating Relative Humidity from FNMOC’s NOGAPS Temperature and Dew Point Depression grids:

a) First the dew point temperature must be calculated.  So subtract the dew point depression (DPD) from the temperature.  Note, both of the units must be in degrees Kelvin.  Next, using equation 1a) from the above example, calculate the vapor pressure and saturation vapor pressure.  Now using equation 1b), calculate the mixing ratio and saturation mixing ratio.  Finally, rearranging equation 1c), calculate the RH by dividing mixing ratio by the saturation mixing ratio (remember to multiple by 100!).

Figure 3 shows a NOGAPS chart with 850mb Temperature and DPD and Figure 4 shows the same level and time, but with RH instead of DPD.


Figure 3.  Temperature and DPD for NOGAPS.


Figure 4.  Temperature and RH for NOGAPS.

Example Script for Calculating Relative Humidity from FNMOC’s NOGAPS Temperature and Dew Point Depression

PREFERENCE

   AREA OF INTEREST="SYS";

   PRODUCT LABEL POSITION="LOWER LEFT";

   PRODUCT LABEL TOGGLE="ON";

   GRID RADIUS FOR INTERPOLATION=32.0;

   FULL INTERPOLATION="ON";

   ANALYSIS METHOD="KRIGING SPHERICAL"

   NUGGET=0.50000 SILL=1.00000 UPWIND=50.00000 DNWIND=30.00000;

   GRID SIZE="LARGE";

   IMAGE COLORMAP="Global Defaults";

   GRAPHICS COLORMAP="25OWS WITH BLACK";

   LINE WIDTH=1 dpi;

   LATLON DENSITY="OFF";

   FEATURE MASK=-1 ;

STORAGE MODE="STORAGE_ONLY".

GRID RETRIEVE MODEL zero on error

   CENTER="FNMOC" 58 MODEL="NOGAPS" 58 GRIDid="1DEG LL WORLDWIDE" 240 PARAMETER="TEMPERATURE" 11

   BASE TIME=<LATEST> LEVEL="850 mb" 100 850.0 0.0

   HOUR=12 UNITS="K" ISU=0 ISV=0 to GRID1.

GRID RETRIEVE MODEL zero on error

   CENTER="FNMOC" 58 MODEL="NOGAPS" 58 GRIDid="1DEG LL WORLDWIDE" 240 PARAMETER="DEW POINT DEPRESSION" 18

   BASE TIME=<LATEST> LEVEL="850 mb" 100 850.0 0.0

   HOUR=12 UNITS="K" ISU=0 ISV=0 to GRID2.

GRID MATH

   GRID1, GRID2.

GRID MATH EXECUTE

   LABEL="DEW POINT TEMP" EQUATION=GRID1 - GRID2 to GRID3.

GRID MATH EXECUTE

   LABEL="VAPOR PART 1" EQUATION=2353 / GRID3 to GRID4.

GRID MATH EXECUTE

   LABEL="VAPOR PART 2" EQUATION=9.4051 - GRID4 to GRID5.

GRID MATH EXECUTE

   LABEL="VAPOR PRESSURE" EQUATION=10 TO POWER GRID5 to GRID6.

GRID MATH EXECUTE

   LABEL="SAT VAPOR PRESSURE" EQUATION=2353 / GRID1 to GRID7.

GRID MATH EXECUTE

   LABEL="SAT VAPOR PRESSURE PART2" EQUATION=9.4051 - GRID7 to GRID8.

GRID MATH EXECUTE

   LABEL="SAT VAPOR PRESSURE" EQUATION=10 TO POWER GRID8 to GRID9.

GRID MATH EXECUTE

   LABEL="SAT MIX RATIO PART 1" EQUATION=0.622 x GRID9  to GRID10.

GRID MATH EXECUTE

   LABEL="SAT MIX RATIO PART 2" EQUATION=850 - GRID9 to GRID11.

GRID MATH EXECUTE

   LABEL="SAT MIX RATIO" EQUATION=GRID10 / GRID11 to GRID12.

GRID MATH EXECUTE

   LABEL="MIX RATIO PART 1" EQUATION=0.622 x GRID6 to GRID13.

GRID MATH EXECUTE

   LABEL="MIX RATIO PART2" EQUATION=850 - GRID6 to GRID14.

GRID MATH EXECUTE

   LABEL="MIX RATIO" EQUATION=GRID13 / GRID14 to GRID15.

GRID MATH EXECUTE

   LABEL="RH" EQUATION=GRID15 / GRID12 to GRID16.

GRID MATH EXECUTE

   LABEL="RH (%)" EQUATION=GRID16 x 100.0 to GRID17.

GRID MATH CLOSE.

GRID UNITS CONVERSION

   GRID1, UNITS="C" to GRID100.

GRID CONTOUR

   GRID100, BASE=0.00000 INTERVAL=2.00000 DEC PLACES=0 LINE TYPE="DASHED" LINE WIDTH=1 COLOR=11 to DISPLAY10.

GRID CONTOUR

   GRID17, BASE=0.00000 INTERVAL=10.00000 DEC PLACES=0 LINE TYPE="SOLID" LINE WIDTH=1 COLOR=16 to DISPLAY11.

GRID CONTOUR

   GRID2, BASE=0.00000 INTERVAL=2.00000 DEC PLACES=0 LINE TYPE="DOTTED" LINE WIDTH=1 COLOR=16 to DISPLAY12.

DISPLAY VIEW

   DISPLAY10, DISPLAY11 to SCREEN1.

DISPLAY VIEW

   DISPLAY10, DISPLAY12 to SCREEN2.

Step 3)  Using the grid calculator to merge multiple grids in an AOI:  

a) To create a continuous grid over an AOI that does not have complete coverage, the user must manually merge grids using the grid calculator.  

b) To merge grids, simply select the two grids to merge from the grid selection interface, double-click the first grid, press the “Merge” button, and double-click the second grid.  Then, just as in every other operation within the LEADS calculators, press the “=” button, give the new grid a descriptive name, and press the “Build Equation” button to generate the merged grid.

c) This newly derived grid can then be utilized in any of LEADS product  routines, such as contouring, plotting, or image generation

Figure 5 shows a “thinned” grid over Europe, and Figure 6 shows a “thinned” grid 


Figure 5.  European “Thinned” Grid


Figure 6.  Asian “Thinned” Grid

over Asia.  A manual overlay shown in Figure 7 shows the discontinuity generated in the contouring between the two grids.  However, the same two grids merged by the grid calculator produced the results in figure 8.  

Note that the discontinuity between both grids is completely removed, since both grids were passed into the contouring routine at the same time.


Figure 7.
Contours from Figures 5 and 6 overlaid.  Note the discontinuity at the edge of the two grids.


Figure 8.
Contour of merged European and Asian “thinned” grids.  Note better transition between grids.

Finally, the user should note that depending upon the size of the AOI, there might need to be several grids merged to provide the appropriate coverage.  This is achieved by merging each grid in a stepwise fashion until the final grid is generated.  For example, to merge four grids together, first merge grid 1 and 2, then merge the result with grid 3.  Finally, merge the result of the merge of grids 1, 2 and 3 together with grid 4.

Appendix V: DWID LEADS Enhancements and Processes

V.1  Overview

The Digital Weather Intelligence Data (DWID) appendix covers enhancements to the LEADS software allowing for incorporation of TPS-70 radar weather data.  The DWID appendix will cover the functionality and use of the DWID Decoder, the Rectangular Radar Decoder, DWID Administrator Interface and modifications to the LEADS User Interface.

V.2  DWID Decoder

The DWID decoder is a standalone decoding process that is used to translate radar data mapped in 256 polar data wedges into a rectangular grid for further processing in the Rectangular Radar Decoder.

V.2.1  Input Data

The DWID decoder accepts files that are formatted to the specification identified in the Weather Data Adapter (WDA) to DWID Converter Interface Control Document (ICD) (CDRL #: X002 DI-CMAN-81248/T).  Files that do not conform to the specification will be saved to a bad file directory by the DWID decoder process for debugging and file source investigation.  

V.2.2  Configuration

The DWID Converter is configured for operation from a file located in the configuration directory (d:\LEADS_nt\config).  The configuration file is named dwid.cfg.  The configuration file contains the following information:

· Input Directory – Where to read the WDA to DWID Converter ICD formatted files

· Output Directory – Where to write the rectangular files

· Bad File Directory – Where to store file that failed processing

· Number of Site – The number of site names listed as valid

· List of Sites - <Name> <id> - The name and id of each site to decode

· Number of Bins – The number of bins in which to place data values (0 for no bins just pass the data value)

· Bin Definition - <low> <high> <value> - optional – define the range and resulting value of the bin

· Resolution – The resolution of the output rectangular data grid in kilometers (1 for DWID)

· Grid Width – The width of the output rectangular data grid (1024 for DWID)

· Grid Length – The length of the output rectangular data grid (1024 for DWID)

V.2.3  Starting the DWID Decoder

The DWID decoder is started from a desktop icon or the windows start menu.  When the decoder is running, an icon will appear on the system taskbar.  Selecting the process bar will open the Decoder window where messages related to the processing of the data files will be visible to the user.  Because the DWID Decoder is a standalone process, it is not started or monitored from the LEADS System Monitor.

V.2.4  Output Files

The DWID decoder in normal operation will output one rectangular radar file for every input file received.  The name of the output file is <Site_Name>_YYYYMMDD_HHMMSS.rect, where <Site_Name> is the name of the site as specified in the configuration file, and the remainder of the filename corresponds to the date and time stamp as designated in the input file name.  The .rect extension identifies the file as a rectangular radar file.  A .tmp extension is placed on the file while it is written to the disk to inform other processes and users that it is not ready for processing.  The rectangular radar file contains most of the data found in the original ICD header, plus all of the data translated on to a 1 km rectangular grid.  The files will be written to the output directory specified in the configuration file.

V.3  Rectangular Radar Decoder (RECT_RADAR Process Group)

The rectangular radar decoder translates the rectangular data files output by the DWID Decoder into LEADS displays as well as input to the radar mosaic process.  The rectangular radar decoder is the primary process in the RECT_RADAR process group.  The process group also contains a database process and a radar mosaic process.

V.3.1  Input Files

The rectangular radar decoders input files match the output files of the DWID decoder described above.

V.3.2  Configuration

The rectangular radar decoder is configured by the rectradar.cfg file located in the configuration directory (d:\LEADS_nt\config).  The rectangular configuration file can be fully modified through the DWID Administrator Interface and, therefore, should not be modified by hand.  For debugging and informational purposes the rectradar.cfg file contains the following information:

· Input Dir – The input directory for the rectangular radar data

· Bad File Dir – The bad file directory to place rectangular radar products that could not be properly processed.

· Site Len <number> - The number of sites for which to generate display products

· <Site_Name> <Site_Id> <AOI_num> - The name and id of the site along with a count of how many AOI display products should be generated using the sites data.

· <AOI> <Image_Colormap> <Graphics_Colormap> <Mosaic_Flag> <Store_Time> - The acronym of the AOI, the image and graphics colormap names, along with the time in second to store the product to use in generating the display product.  The Mosaic flag determines if the data is passed on to the radar mosaic process. 

The radar mosaic process is configured from the file radar.cfg<number> (i.e. radar.cfg10) located in the configuration directory (d:\LEADS_nt\config).  The <number> is defined by the dummy <number> after the radar mosaic process listed in the RECT_RADAR Process Group.  The radar.cfg<number> file should be specified in the System.cfg file as the MOSAIC_DATA_FILE.  The radar.cfg<number> file can be modified through the DWID Administrator Interface.  The radar.cfg file used by the radar mosaic process for rectangular radar contains the following information:

· Regional Lat – The center latitude of the region to hold the global mosaic

· Regional Lon – The center longitude of the region to hold the global mosaic

· Regional Span – The latitude span to keep stored in memory

· Mosaics Path – The path to store the mosaic lookup tables generated by the radar mosaic process

· Radar Proj Interval – The Radar Projection Interval is the amount of time in minutes between the creation of mosaic products.

· Pixel Expiration Time – The time in minutes that a pixel remains valid without an update on the mosaic.

· AOI Expiration Time – The default time the product will remain in the system after being generated.

· AOI CM – A list of the AOIs and associated colormaps for which to generate LEADS display products.

V.3.3  Starting the Rect Radar Process Group

The RECT_RADAR process group is started from LEADS Master process via the LEADS System Process Monitor (LEADS Users Manual Chapter 10, §10.8.0).  The RECT_RADAR process requires that the product database is running in order to store products generated by the radar decoder.  Therefore, the product database should be started before the RECT_RADAR process group.

V.4  DWID Loop Control

DWID Loop Control is the same as LEADS Loop Control.
V.5  Product Database

The DWID product database is the same as the LEADS Product Database.

V.6  DWID Administrator Interface

The DWID Administrator Interface(AI) is a reduced functionality version of the LEADS User Interface.  The DWID Administrator Interface allows for the creation Events and Loops.  The Administrator Interface also allows access to the DWID Product Database Maintenance.  The DWID AI is only installed on the DWID Converter.  

V.6.1  Starting the DWID Administrator Interface Group

The DWID_AI process group is started from LEADS Master process via the LEADS System Process Monitor (LEADS Users Manual Chapter 10, §10.8.0) or the LEADS Administrator interface icon on the desktop.  The DWID_AI process requires that the product database is running in order to maintain products.  Therefore, the product database should be started before the DWID_AI process group.

V.6.2  Retained Functionality

The following functionality is the same as the functionality described in the Users Manual for the LEADS User Interface:

· Define Product Store Events –Chapter 10, §10.6.1

· Define Loops –Chapter 8, §8.1.0

· Preferences –Chapter 3, §3.4.0

· Review Error Log –Chapter 10, §10.9.0

· System Monitor –Chapter 10, §10.8.0

· Database Product Maintenance –Chapter 2, §2.8.0  (Only Radar Folder)

V.6.3  Additional Functionality

The DWID Administrator Interface also provides a radar configuration window.  The radar configuration window allows an administrator to modify the radar configuration file, and alter data pathways, site information, what data is sent to the mosaic process and the products generated.  The window also allows modification of the radar mosaic configuration file.

The window is accessed from the Radar Configuration menu item on the Edit Menu.  The main radar configuration window is shown below.

A new radar configuration product is added by selecting the Site ID, AOI, Image Colormap and Graphics Colormap from the pull down menus.  Then determine if data from the site should be added to the global mosaic, and specify the retention time for the product in the product database by default.  Once all the fields above are set, press the Add button to add the product to the list.  The Save button should be used to save all modifications to the configuration file.  The Cancel button will close the window without saving any of the changes.  The modifications will take affect the next time the rectangular radar decoder is started.

An existing rectangular radar product can be modified by first selecting it from the list of available products.  The Site ID, AOI, Mosaic Flag, Delete Time, Image Colormap, and Graphics Colormap will automatically change to the values in the selected product.  Change any of the fields to the desired values and press Modify.  The item on the list will then change accordingly.  The Save and Cancel buttons work the same as for addition of a rectangular radar product.

Deleting a rectangular radar product requires selecting the product from the list of products.  Press the Delete button to remove the item from the list.  The changes are not saved until the Save button is pressed and can be undone by pressing the Cancel button without saving.

Two special AOIs exist in the AOI list.  The first AOI is NONE.  The NONE AOI will show up as an item on the rectangular radar product list but will not generate a product.  NONE is used to specify an input site id that should be added to the global mosaic without creating a specific site product.  The second special AOI is called BLANK.  The BLANK AOI maps the radar data to a blank background.  The BLANK background may give a clearer view of the sites data output but will not allow the data to be combined with other LEADS data in the image calculator.

The mosaic products are also specified from the radar configuration interface.  The products are added, modified and deleted as specified above except that the user does not specify the mosaic flag or the delete time.

The radar configuration window also allows a LEADS Administrator to configure the system through the use of three configuration popups.  The popups are displayed by pressing the three corresponding buttons along the top of the radar configuration window.

The Directory Config button displays the directory configuration (Radar Configuration - Directory) popup shown below.  Both the rectangular radar input directory path and the bad file directory path can be modified by pressing the button under the path name and selecting a new item on the directory selection dialog.  The rectangular radar products are output to the product database that uses PRODUCT_PATH in the System.cfg file. The amount of time the rectangular radar process saves files in the bad file directory is configurable from this display also.  Pressing OK will close the popup and retain the changes, however, the changes are not saved unless the Save button is pressed on the radar configuration window.  Pressing the Cancel button will close the popup and revert back to the paths listed when the popup was opened.

The Site Config button opens the site radar configuration (Radar Configuration – Sites) popup shown below.  A new site is added to the site list by typing in a three character ID and a name then pressing the Add button.  A site can be modified by selecting an existing site and modifying the ID, the name, or both.  All rectangular radar products on the configuration list with the modified site will be changed when the popup is closed.  A site can also be deleted by selecting a site and then pressing the Delete button.  All rectangular radar products with the deleted site ID are removed from the list.  Pressing the Close button closes the popup and updates the site ID list for creating or modifying new products.  The changes are not saved to the rectangular radar configuration file until the Save button on the radar configuration window is pressed and can be canceled by pressing the Cancel button on the radar configuration window.


The Mosaic Config button opens the third and final configuration popup, the radar mosaic configuration popup shown below (Radar Configuration – Mosaic).  The radar configuration popup modifies the radar configuration file listed as the MOSAIC_DATA_FILE in the System.cfg file and located in the CONFIG_PATH, also specified in the System.cfg file.  The radar mosaic configuration popup allows for changing six parameters of the radar configuration file without having to open the file through an editor.  The first three parameters set up the size of the global mosaic area to maintain data.  The area is defined by a center regional latitude and regional longitude for location followed by a latitude span that defines the size.  The mosaic creation interval specifies how often new mosaic products should be made from the global mosaic.  The pixel expiration time is the time that a pixel remains on the global mosaic without an update before it is discarded.  Finally, the product expiration time is the default store time of the mosaic product in the product database.  The changes are saved to the radar mosaic configuration file by pressing the Save button on the popup and are canceled by closing the popup with the Close button without saving.

V.7  LEADS DWID Enhancements

The LEADS DWID Enhancements provide added functionality to the LEADS system to view products from a secondary product database.  Functionality was added in the following areas: Open Displays, Image Calculator, Scripting, Displaying Loops and Self Updating Loops.  The functionality does not impact the performance of the current LEADS system but provides an additional input data source.  The DWID functionality completely hides itself if the proper System.cfg variables are not defined and is therefore not visible to most LEADS users.

V.7.1  Open Display

The button DWID Radar Images as shown below is displayed on the OPS II workstations when the System.cfg variable DWID_PRODUCT_PATH is defined.  The DWID Radar Images button looks for radar products stored on the server DWID_PRODUCT_DB.  The path DWID_PRODUCT_PATH for the DWID_PRODUCT_DB is equivalent to PRODUCT_PATH for the PRODUCT_DB.  All other functionality is the same as the LEADS Open Display defined in Chapter 2, §2.1.0 of the LEADS Users Manual.


V.7.2  Image Calculator

The image calculator like the Open Display interface on the OPS II workstations contains a DWID Radar Images button when the System.cfg variable DWID_PRODUCT_PATH is defined as shown below.  The DWID Radar Images button works the same as the button on the Open Display.  The DWID Radar Images button on the Image Calculator allows DWID radar images to be combined with LEADS products for the same AOI.  All other functionality of the image calculator is defined in the LEADS Users Manual Chapter 9, §9.1.2. 


V.7.3  Scripting

The following scripting line was added to allow both the Open Display and the Image Calculator to open radar products stored in the DWID Product Database:

DISPLAY RETRIEVE PRODUCT FROM "DWID_PRODUCT_DB"

The rest of the scripting functionality is unchanged and is documented in the LEADS Users Manual Chapter 10, §10.5.0.

V.7.4  Displaying Loops

DWID Loops are displayed by selecting Loops->DWID Loops.  The DWID loop interface will appear with a list of the loops defined on the DWID Converter as shown below.  The DWID Loop option is only available if the System.cfg items DWID_LOOP_LIST_FILE and DWID_LOOP_PATH are both defined. To view a DWID loop select the loop on the list and press Display Loop.  The loop will appear in the User Interface Main window.  Pressing the Close button closes the window.


V.7.5  Self Updating Loops

DWID loops are self-updating loops.  The standard loops on the LEADS system requires a locally running LOOPCTL process that moves the display onto the local box and sends updates to the locally running User Interface whenever a new frame is added to a loop. The self-updating loops take the definition of the loop along with the location of the frames and then check for updates every time the loop cycle reaches the end of the loop.  The loop displays are retained remotely reducing the impact of continuously pulling frames for undisplayed loops.  All functionality of the sequence and loop windows described in the LEADS Users Manual Chapter 8, §8.3.0 is retained.  The one additional item on a self-updating loop is the Update Frames button on the lower right of the window as shown in the following loop window.  The Update Frames button will force an update of the frames even if the cycle is not at the end.


Appendix VI: Global Vector Space
The Global Vector Space (GVS) appendix covers the functionality and usage of the GVS capability, the drawing tool Join and Split enhancements, the addition and removal of control points, and the copy and paste enhancements for drawing objects.  GVS is a new database integrated into the Leads NT product database, which enables each user to maintain manually generated annotation layers that can be inserted into current displays, exported to other Leads NT sites, and other site annotation layers can be imported.  The manually generated annotation layers drawing objects are:

· Polylines, spline lines, ellipses, parallelograms, text, and point data.

· Line types which include weather fronts

· Weather symbols which include all of the standard meteorological symbols defined in Leads NT

Leads NT now has the capability to share manually generated annotation layers from one site location to any other site.  GVS uses Leads NT Open and Product maintenance interfaces.  GVS will maintain all hand drawn annotation layers that are saved into it.  Each display object will share a common annotation layer label that will uniquely define the annotation layer from other annotation layers.  A users GVS annotation layers can be exported to other users and it can also import other users GVS annotation layers.  The user will be able to add annotation layers to a display and be able to turn the layers on and off.  The user will also be able to set configuration settings for the annotation layers. Annotation layers will also be able to be displayed from one projection to another.

There are four modes of operation for GVS as shown in the Table below.

	Mode of Operation
	Description

	Configuration mode
	The configuration mode allows the user to delete the GVS annotation layers from the product database.  The user can also change the expiration and deletion time.

	Display mode
	Each display object will share a common annotation layer label that will uniquely define the annotation layer from other annotation layers.  The user will be able to add annotation layers to a display and be able to turn the layers on and off.

	Import mode
	There is a GVS harvester process that will automatically import GVS annotation layers.  Users will be able to use the layers as soon as they are processed using the Open interface under Global Annotations icon.

	Export mode
	The user can export any of their GVS annotations.  These annotation layers will be written to a GVS structured file.


VI.1  Drawing tool enhancements


The Join drawing tool will allow the user to select an endpoint from one line type and connect it to another endpoint from itself or another line type or onto itself.  If both line type are identical it will generate a new line and remove the previous lines if the line types are of the same type.   If the two line types are different then the lines will be stretched to the point of intersection.  The Split drawing tool will allow the user to select a line drawing object and separate the line to create two new lines that are separated by that point.  One of the two new lines will remain highlighted to show the separation point.

VI.2  Addition and Removal of Control Points


Line and polygon drawing objects can now be manipulated more easily by adding or removing control points.  There is no limit to the number of control points to add to a given drawing object in order for the user to manipulate the object as necessary.  The user would use the edit icon and select the drawing object with the left mouse button.  At this point the drawing object will be highlighted.  Now using the right mouse button the user can select anywhere on the object to add a new control point.  Once selected with the right mouse button the new control point will be highlighted.  To remove a control point the user would re-select the control point.  Figure 1 illustrates the control point enhancement.
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Figure 1 Add/Remove control points of a drawing object.

VI.3  New Copy and Paste functionality


There is now capability to select an annotation layer on the current display and define the active layer.  All new manually generated drawing objects will be copied into this layer.  In addition on the context menu all of the drawing objects of an annotation layer can be copied onto the active layer.  In addition, the multi-select tool can be used to select drawing objects from multiple annotation layers and using the paste icon can be pasted into the active layer.  Figure 2 illustrates the multiple selections of drawing objects from annotation layers on the current display.
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Figure 2 multiple selection of drawing objects from the current display.

VI.4  GVS Configuration


The GVS database has one configuration file, gvsExport.cfg and also uses the system configuration file.  The import directory path and the GVS site name are defined in the System.cfg file. The import directory is the specified directory for all imported GVS database files that will be processed.  The site name is used to uniquely identify a group or location.  It is expected that the site name will be an OWS defined site name.

VI.5  Product Structure


There will be one annotation layer for each GVS file.  The global vector space files have a specified format.  The files have a header that maintains the site identification, the number of drawing objects that are included in the file, and drawing object data.   Each annotation layer will maintain unique annotation layer identification, expire time, and all required information about each drawing object.  The format was designed to ensure the integrity of the drawing objects while providing the capability to reposition the annotation layers into any AOI and projection.

VI.6  User Interface Description


The GVS database is integrated into the Open interface under the Global Annotation icon.  The user can perform filter operations on the annotation layers.  The Open interface can be opened either through the File menu or through the context menu under Add Overlay.   Figure 3 illustrates the Open interface with the Global Annotation icon.  
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Figure 3 illustrates the Open Interface with Global Annotation icon.

There are five filter categories that classify a GVS annotation layer:

· Annotation layer label 

· Product designator

· Region 

· Valid time

· Date Time Group


By selecting multiple filters the number of annotation layers can be reduced in the list box to only those that match the filters.  Each annotation layers that is returned must match a selection within each of the filters.  After the annotation layers are chosen the user can select the display button to view the selected annotation layers.  By selecting Reset the user can repeat the process until the annotation layers are found, the user can then select Accept to copy the annotation layers onto the current display.  Figure 4 illustrates the filter and display capability of GVS annotation layers.


Figure 4 illustrates the filter and display capability of GVS annotation layers.

VI.7  Product Label


The user can insert a product label onto the current display.  The product label will show the product designator, region, valid time, and date time group.  The default position for the label is the bottom right corner using two lines for the label.   Figure 5  

Illustrates how the user can insert a GVS annotation label.
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Figure 5 illustrates how the user can insert a GVS annotation label.


After a product label is created for the current Display the user can use the drawing tools to create their product.  The user can also add Overlays to the current display including previously created GVS annotation layers.  When they are finished with their product they can save the product as an annotation layer into the GVS database.  Figure 6 illustrates the process to save manually generated products into the GVS database.
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Figure 6 illustrates the process to save manually generated products into the GVS database.

GVS annotation layers are created the same fashion as normal annotation layers.  However, there is a difference in the usage of text drawing objects.  When text drawing objects are saved in GVS annotation layers the text will align with the latitude lines with either North or South pole referenced as up.  Figure7 illustrates a text rotation of a GVS annotation layer.  The display on the left is the result annotation layer of the drawing objects that were saved into the GVS database from the display to the left.
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Figure 7 illustrates a text rotation of a GVS annotation layer.

VI.8  Export


The annotation layers within the GVS database can be exported to a file and sent to another site.  The user can either export the GVS annotation layers on the current display or export any desired GVS annotation layers from the GVS product database.  When the user involves the Export interface all of the vectors are displayed in the list box.  Only the GVS annotation layers that are turned on, on a current display will be exported.  Figure 6 illustrates GVS exporting from the current Display.  Figure 7 illustrates GVS exporting without a current display.
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Figure 6 illustrates GVS exporting from the current Display.
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Figure 7 illustrates GVS exporting without a current display.

VI.9  Import


The importing of GVS annotation layers will occur automatically using the GVS harvester.  The harvester will search the GVS import directory, process the files and communicate with the product database.  When the GVS annotation layers are imported the user can use the Open interface or Add Overlay from the context menu to use the newly imported layers.

VI.10  GVS Capability


GVS annotation layers provide the user a method to use drawing objects created in one AOI and projection and re-project the drawing objects in the same position onto another AOI in another project.  In addition, these annotation layers can be used the same as other Leads NT products and be overlaid onto a current display and other products.  These annotation layers can also be exported to other sites and be used and manipulated by those users.

VI.11  Drawing Tool Enhancements


The Join icon can assist the user in joining line objects of identical type or stretching lines to a connecting point.  The user must select the lines to be joined near the two ends that are to be joined.  Figure 8 illustrates the join capability with two different weather fronts.
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Figure 8 illustrates the join capability with two different weather fronts.


The Split icon can be used to separate a drawing line object into two separate lines.  The lines will be separated at the user selection point and one of the two segments will remain highlighted after the split to indicate that the object has been separated.  Figure 9 illustrates the Split capability.
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Figure 9 illustrates the Split capability.

VI.12  New Copy and Paste functionality

A new annotation feature in Leads is defined as the Active Layer.  The Active layer can be set from the context menu by selection Overlays.  On this interface select the annotation layer of interest with the right mouse button and a small menu will appear.  On this menu select Active layer.  Above the list of annotation layers is a label that will show that the active layer has been changed to the layer you just selected.  All manually generated drawing objects will now be copied into this layer.  In addition on the context menu all of the drawing objects of an annotation layer can be copied onto the active layer.   Figure 10 illustrates selecting an annotation layer and copying the drawing objects to the active layer.  
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Figure 10 illustrates selecting an annotation layer and copying the drawing objects to the active layer.

Standard Lat1





Earth





Standard Lat2








_1030276816

_1030954250

_1031060881

_1030963176

_1030954071

_1030269350

