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Chapter 1 Introduction to MeteoExplorer

1.1 Introducing MeteoExplorer

MeteoExplorer is a cross-platform software for analyzing and rendering atmospheric science and
geoscience data. It supports popular data formats including WMO GRIB1/GRIB2, NetCDF, GrADS,
and MICAPS, and provides some basic GIS functionalities. Developed with C++, MeteoExplorer as
a native application enjoys the advantages of providing high performance while at the same time
requiring low system resources. MeteoExplorer is designed to support all popular desktop
platforms including Microsoft Windows, GNU Linux, and SGI Irix operating systems.

1.2 MeteoExplorer Primary Features

Below is a list summarizing the primary features of MeteoExplorer:

® Graphics layer management (show, hide, properties configurations, navigation and
animation);

Objective analysis of physical elements in surface or upperair soundings data;
Isoline analysis and shading of gridded field;

Streamline analysis of wind field;

Computation of physics elements;

NetCDF data process and display;

WMO GRIB1/GRIB2 data process and display;

GrADS data process and display;

MICAPS data process and display;

ESRI shapefile process and display;

Satellite nephogram data display and animation, support AWX, GPF and HDF format;
Interactive composition of synoptic chart (command undo/redo, automatic save);
Meso-scale synoptic analysis;

Creation of cross-section graphics;

Map zoom, pan, projection and clipping;

Full screen display and zoom to area;

Page layout and configuration;

Quick navigation via thumbnail view of graphics layers;

Save screen shot as image file (support formats: BMP, JPG, PNG);

Vector graphics exported to clipboard or saved as EMF file (Windows version only);
System configuration (dynamic menu);

Fast switch of user interface language on the fly.
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1.3 Technical Advantages

Compared with other meteorological and geographic information system software,

MeteoExplorer enjoys the following advantages:
1, Cross-platform support

MeteoExplorer is designed to support as many mainstream platforms as possible from the very
beginning, so that users may use MeteoExplorer in their favorite platforms. In addition, to
maximize runtime performance, MeteoExplorer is implemented as a native application instead of
an interpreted application like that implemented in JAVA or .NET. For now MeteoExplorer
supports Windows XP/Vista/7/8, Redhat Enterprise Linux 5/6, and SGI Irix operating systems.
Figure 1-1 shows the screenshots of MeteoExplorer running under Windows XP (A), Windows
Vista (B), Redhat Enterprise Linux 5 (C), and SGl Irix (D).

d
oy ME NG AT T BB XIS KU BE 28 BIIE BHFA WEESH GGNG PRFA DEGE STU8 || le_Edt gption wiew Helo
> Lt @ Q1 Qlwics OFxt O O P Mnistien IR I

Y
O —/

o= 494,y = 329), fon = 588, lat = 333)

(A) Windows XP

- Mt Explorer TE%
Fle Edit Qption Veew Help

BPWE 92 AG L ¢ 3 2 b

(C) Redhat Enterprise Linux 5 (D) SGlI Irix 6.5
Figure 1-1: MeteoExplorer supports Windows XP/Vista/7/8, Redhat
Enterprise Linux 5/6, and SGI Irix operating systems.

2, Runtime performance and user experience matter
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With the rapid development of atmospheric science and meteorological technologies,
researchers and professionals demand their productivity tools to be capable of delivering higher
efficiency and graphics rendering performance, that is, they hope the tools can analyze and
visualize more volume data in less time. With these requirements in mind, MeteoExplorer is
designed to emphasize performance from the very beginning, and to hopefully bring fluid user
experience and promote working productivity of users. In practical implementation, we choose
C++ for native development, instead of interpreted programming languages such JAVA, C# and
Visual Basic, to maximize program performance, while as the same time reduce application
requirements for system resources. In addition, we make use of OpenGL and DirectX hardware
acceleration technology to enhance graphics rendering speed. Both of the approach aim to bring
fast, fluid user experience.

3, Vector graphics output in a what-you-see-is-what-you-get way

In atmospheric science operations and research, the demands from researchers and
professionals have increased tremendously. They hope an application can not only analyze and
visualize more volume data in less time, but also export the rendered screen contents to an
image file of various formats. In this way, they can use the exported image files as part of their
products and research results in presentation or publications.

To meet the demand, a multifunctional graphics rendering engine that incorporating multiple
graphics rendering technologies is proposed. This engine has the following advantages. First, it
not only provides high rendering performance enjoyed by hardware acceleration rendering
technology, but also supports vector graphics output thanks to the software rendering
technology. Second, for the application powered by the proposed engine, the rendering
technology can be switched from one to another on the fly and the application restart is not
required. The display properties of the graphics and images are preserved after the switch. Third,
it is convenient to port the proposed rendering engine to operating systems and computing
devices of different architectures. Fourth, it is able to generate image file of various compression
formats. The proposed graphics rendering engine has been implemented into MeteoExplorer.
Figure 1-2 gives an illustration that the rendering contents of Figure 1-1B is copied and then
pasted into Microsoft Word. Figure 20-1 (page 180) provides another example that the same
content is pasted into Microsoft PowerPoint.

The formats of exported graphics include both raster graphics such as JPG, BMP, and PNG, and
vector graphics such as Windows Enhanced Meta Format (EMF), which is required by most
academic journals and technical publications thanks to its lossless attribute insensitive to image

zoom.
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Figure 1-2: In MeteoExplorer, the screen content can be copied to the
system clipboard and therefore used by other applications. In this figure,
the clipboard content is copied into Microsoft Word.

4, Advanced objective analysis technology

MeteoExplorer provides advanced objective analysis method that meets the requirements of
real-world weather analysis operation. Isolines of analytical field not only agree well with
observatory station data, but are as elegantly smooth as those manually drawn by forecasters. An
example is given in Figure 1-3 that shows the analytical field of 500hPa geopotential field on
March 23, 2012.
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Figure 1-3: Objective analytical field of 500hPa geopotential field on March 23,
2012.

5, Support all popular atmospheric science data formats

As the main functionality of MeteoExplorer is to analyze and visualize atmospheric science data,
it has to support as many data formats as possible. For now MeteoExplorer supports WMO
GRIB1/GRIB2, NetCDF, HDF, GrADS, MICAPS, and ESRI shapefile.

By providing support for the mainstream atmospheric science data, we hope to help users
increase their productivity so that they may concentrate more on work or research while at the
same time spend less time on chores of processing data.
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Figure 1-4: MeteoExplorer supports WMO GRIB1/GRIB2, NetCDF, HDF, GrADS,
MICAPS, and ESRI shapefile. This figure shows the analytic result of a NCEP
global forecast system (GFS) data encoded in WMO GRIB2 format.

MeteoExplorer is able to not only analyze physical elements in the original data set, but calculate
derived elements as well. For example, MeteoExplorer can calculate potential temperature,
potential vorticity and so on from basic elements like pressure, temperature, and wind. The
process of calculating derived elements can be referenced in Chapter 6 (page 69). Figure 1-4
shows the analytic result of a NCEP global forecast system (GFS) data encoded in WMO GRIB2
format. In the figure, the green contours represent 500hPa geopotential height field and the
shaded contours represent geopotential height field at 1.5 geopotential vorticity unit.

1.4 Use MeteoExplorer on Mobile Devices

Over the past couple of years, the industry of information technology has enjoyed a fast paced
evolution, in which mobile computing devices such as smart phones, tablet computers have
formed a new computing platform that is as important as traditional personal computers like
desktop and laptop computers. There mobile devices, with the advantages of being convenient to
carry, long standby time, and an intuitive touch-oriented manipulations, have been playing more
and more roles in both personal and enterprise computing.

In the field of atmospheric science and geographic information science (GIS), software support is
the key for these all-new mobile computing devices to play their parts. It is necessary to port
existent software applications that target desktop computers to mobile devices. MeteoExplorer
touch is such an endeavor to port desktop-oriented MeteoExplorer to mobile-oriented Windows
8 and Windows RT. Figure 1-5 shows the screen shot of MeteoExplorer Touch running on

Windows RT operating system.
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Figure 1-5: Screenshot of MeteoExplorer Touch running on emulated Microsoft

Windows RT operating system.

MeteoExplorer touch is a certified Windows store application and provides a native experience in

that:

® |t focuses on information by offering a fully immersive experience.

® Itimplements a fully hardware accelerated graphics rendering engine.

® [t participates in the Metro style experience in Windows 8 by including Appbar, application
execution state management, device orientation handling and so on.

® The interface and controls are designed to be there when you need them and out of view
when you don't.

® |t provides the stick-to-your-finger responsiveness of the touch support for panning and
zooming.

For users of interested, please visit home page of MeteoExplorer Touch at
www.eastmodelsoft.com/software/metouch.htm to get more information.

1.5 Online Resources

If you have any questions or want to give us your suggestions, please visit the home page of
MeteoExplorer at www.eastmodelsoft.com/software/mexplorer.htm to get more information,

including notes of latest software release, help documentations, email support, and discussion
forum.


http://www.eastmodelsoft.com/software/metouch.htm
http://www.eastmodelsoft.com/software/mexplorer.htm
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Chapter 2 Installation and Configuration

2.1 System Requirements

Supported operating systems

® Microsoft Windows XP/Vista/7/8;

® Red Hat Enterprise Linux (RHEL) 5/6;
® SGllIrix 6.5;

Processor and RAM

X86 PC: Intel Pentium 2.4GHz with 1GB RAM is minimal; Intel Core 2 Duo 1.5GHz with 2GB RAM
is recommended.

SGI RISC workstation: MIPS R16000A 800MHz with 1GB RAM.

Graphics adaptor and display

The graphics adaptor should support at least OpenGL 1.2 or DirectX 9;
Screen resolution of 1024 X 768 pixels is minimal; 1600 X900 is recommended.

2.2 Install MeteoExplorer

2.2.1 Download

One can visit MeteoExplorer download web page at www.eastmodelsoft.com/downloads.htm to

download the latest release of MeteoExplorer.

2.2.2 Install MeteoExplorer under Windows

In spite of the fact MeteoExplorer for Windows is released in 32-bit binary, thanks to the WowWe64
(Windows 32-bit on Windows 64-bit) emulator of Windows operating system, MeteoExplorer can
run under both 32-bit and 64-bit Windows.

You need to download either the file ‘me-win32-1.3.nnnn-setup.zip’ or the file
‘me-win32-1.3.nnnn- files.zip’, where nnnn stands for the build number. The larger value of this
number, the newer the release. The former file is a standard Windows installer that is
recommended to most users; the latter file is indeed a compressed file containing the binary,
library, resource, and documentation files of MeteoExplorer. Users need to uncompress the
downloaded file first. For the latter file, one can execute the file ‘mexplorer.exe’ from the
extracted folder to launch MeteoExplorer. So no installation process is required. For the former
file, there are two files (mesetup.exe and MeSetup.msi) and one folder (vcredist_x86).

To begin the setup process, all one has to do is to execute mesetup.exe. First the welcome screen
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pops up as shown in Figure Figure 2-1.

i Meteo Explorer

Welcome to the Meteo Explorer Setup Wizard

The installer will guide you through the steps required to install Meteo Explorer on your computer.

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel

joo

Figure 2-1: The first step of MeteoExplorer installation process: the welcome screen.

Click “Next” to enter the select installation folder page (Figure Figure 2-2).
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i’él Neteo Explorer

Select Installation Folder

The installer will install Meteo Explorer to the following folder.

To install in this folder, click "Next". To install to a different folder, enter it below or click "Browse'".

Folder:
C:\Program Files\EastModelSoft'Meteo Explorer’ [ Browse... ]
| DiskCost. |
Install Meteo Esplorer for yourself, or for anyone who uses this computer:
(%) Everyone
) Just me
[ Cancel ] [ < Back ] [ Nest> |

Figure 2-2: MeteoExplorer installation folder selection page.

In the ‘Select Installation Folder’ page, one may change the installation folder of MeteoExplorer.
In addition, one can also choose whether to install MeteoExplorer for yourself, or for anyone who
uses the computer. Select “Everyone” to install the program menus and desktop shortcut of
MeteoExplorer to the shared system menu; select “Just me” to install the program menus and
desktop shortcut of MeteoExplorer to user’s private menu. After the selection, click “Next” to

enter the ‘Confirm Installation’ page (Figure Figure 2-3).
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i’é’;‘l Neteo Explorer

Confirm Installation

The installer is ready to install Meteo Explorer on your computer.

Click "Mext" to start the installation.

[ Cancel ] [ < Back ] IX Next > ,I

Figure 2-3: MeteoExplorer ‘Confirm Installation’ page.

In the ‘Confirm Installation’ page, one may click “Next” to start the installation process, or
click “Cancel” to cancel the installation process. One may also click “Back” to go back to the
previous steps and change settings if necessary.
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i’él Neteo Explorer

Installing Meteo Explorer

Meteo Explorer is being installed.

Please wait...

Cancel | Back Next >

Figure 2-4: The ‘Installing MeteoExplorer’ page.

Figure Figure 2-4 is a screen shot of ‘Installing MeteoExplorer’ page. As MeteoExplorer depends
only on Microsoft Visual C++ x86 redistributable, the installation process should take less than
one minute to complete. After a successful installation, the ‘Installation Complete’ page should

appear as shown in Figure Figure 2-5.
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i’§ Neteo Explorer

Installation Complete

Meteo Explorer has been successfully installed.

Click "Close" to exit.

Figure 2-5: After a successful installation, the ‘Installation Complete’ page
should appear.

After a successful installation, the program menus and desktop shortcut of MeteoExplorer is
added to the system.

2.2.3 Install MeteoExplorer under Linux

Unlike Windows operating system, there is no WOW64 equivalent simulator in Linux. As a result,
users have to determine if her operating system is 32-bit, or 64-bit. A simple method to detect
the system is run the uname command.

S uname -a
where the parameter ‘a’ stands for output all information. In the output information, one should
check the words like 686, 1386, or x86_64. If one sees x86_64, then her system is 64-bit,
otherwise here system may be 64-bit.
For 32-bit system, one should download the file ‘install.sh’ and ‘me-linux-1.3.nnnn-i386.tar.gz".
For 64-bit system, one should download the file ‘install.sh’” and ‘me-linux-1.3.nnnn-x86_64.tar.gz’.
After the download, one has to put the two files in the same folder and execute the installation
script ‘install.sh’ with root privilege:

S chmod +x install.sh

Ssu

Password: [enter your password for root account]

# ./install.sh /opt

Remove old files ...
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Copy installation files to /var/mexplorer

Done.

By default, MeteoExplorer is installed to /usr/local/meteoexplorer. However, the installation
script ‘install.sh’ accepts one parameter that is used as the installation folder. To change the
installation folder, the user may provide a customized folder as illustrated in the example above,

in which MeteoExplorer is installed to /opt/meteoexplorer.

2.3 Add Resource File

MeteoExplorer support MICAPS resource files including menu resource file, nephogram palette
resource file and so on. To use your own resource files, all one has to do is to copy her files to the
MeteoExplorer installation folder. By default, the Windows installation is ‘C:\Program
Files\EastModelSoft\MeteoExplorer’, the Unix/Linux installation is
‘/usr/local/meteoexplorer/bin’.

2.3.1 Show/hide menus specified in menu resource file

A bundle file in MICAPS contains a number of entries, each of which serves as a wildcard
referencing certain meteorological data files. A menu resource file contains a cascade of entries,
each of which specifying a bundle file. Only one menu resource file is used by MeteoExplorer and
the file has to be named as ‘micapsDataMenu.txt’ and copied to MeteoExplorer installation
folder.

MeteoExplorer by default does not show the menu items given by the menu resource file, even if
there exists one. To show the corresponding menus, the user may select the menu item ”“Option,
Show Data Menu”.

The formats of the MICAPS menu resource file can be referenced in MICAPS user manual.
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Figure 2-6: MeteoExplorer supports MICAPS menu resource file.

2.3.2 Customize nephogram palette

MeteoExplorer supports MICAPS nephogram palette resource file. A nephogram palette is
divided into four categories: infrared (I), RADAR reflection (R), visibility light (V), and Watervapor
(W). There are at most ten palettes for each category with indices 00 to 09. So the third palette
in the RADAR reflection category should be named as R-02.pal. MeteoExplorer by default
provides 10 palettes for each of the four categories. Nonetheless, users can replace the default
palettes with their own palettes by copying the palette resource files to the MeteoExplorer
installation folder. The formats of the MICAPS nephogram palette resource file can be
referenced in MICAPS user manual.

2.4 Uninstall MeteoExplorer

2.4.1 Uninstall MeteoExplorer under Windows

There are two ways to uninstall MeteoExplorer under Windows. The first method is to use
‘Programs, Uninstall a program’ in control panel. In the dialog (Figure 2-7), select Meteo
Explorer and then click “Uninstall” button.
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@vv|ﬁ v Control Panel » Programs » Programs and Features - |¢,| | Se
Control Panel Home .
Uninstall or change a program
View installed updates To uninstall a program, select it from the list and then click Uninstall, Change, or Repair.
'E‘i' Turn Windows features on or

i Organize *  Uninstall Change  Repair
MName Publisher Install‘ed On  Size Version
&5 Google Earth Google 12/20/2013 180 MB  71.2.2041
‘ Microsoft Security Essentials Microsoft Corperation 11/21/2013 44,3040
B Skype(TM) 6.3 Skype Technologies 5.4, 11/15/2013 209MB 63105
[ '_l\lMicrnsoﬂ: SQL Server 2005 Compact Editio.. Microsoft Corporation 11/14/2013 169MB  3.1.0000
Eﬂ?ﬁﬁ Bing iM% Microsoft Corperation 11/14/2013 514 MB 11.169.02
E7 Windows Live Essentials 2011 Micresoft Corporation 11/14/2013 15.4.3555.0308 3
» Microsoft Silverlight Microsoft Corperation 10/10/2013 149MB  51.20913.0
[ MeteoExplorer EastModelSoft 8/26/2013 149 MB  13.0173
["1HashCalc 2.02 SlavaSoft Inc. 7/3/2013
[EWindows 7 USE/DVD Dewnload Tecl Microsoft Corperation 6/29/2013 271MB 1030
S NVIDIA Update 1113 MNVIDIA Corporation 4/14/2013 iliblE]
A NVIDIA Graphics Driver 311.06 NVIDIA Corporation 4/14/2013 311.06
@2 NVIDIA 3D Vision Driver 311.06 MVIDIA Cerporation 4/14/2013 311.06
[ Microsoft Visual C++ 2008 Redistributable ... Microsoft Corporation 2/1/2013 600 KB 9.0.30729.6161
ES’ AlerTV AVerMedia Technologies, Inc. 11/4/2012 281MB 6018
¢ AnyDVD SlySoft 10/26/2012 7090
@ RealPlayer RealMetworks 8/12/2012 91.7MB 1506
D\gital Voice Editor 3 Sony Corperation 6/7/2012 3.3.01.11240
[HFileZilla Client 353 FileZilla Praject 3/6/2012 165ME 353
EWinRAR 410 (64-bit) win.rar GmbH 2/16/2012 4100
] [0

‘. 1| EastModelSoft Product version: 1.3.0173 Support link: www.eastmodelsoft.com
Help link: www.eastmodelsoft.com Size: 149 MB

Figure 2-7: One way to uninstall MeteoExplorer under Windows is to use
‘Programs, Uninstall a program’ in control panel.

The second method is to select ‘Uninstall MeteoExplorer’ shortcut in program menus of
MeteoExplorer, which can be found from ‘Start, All Programs, MeteoExplorer’.

2.4.2 Uninstall MeteoExplorer under Linux

To uninstall MeteoExplorer under Linux, just remove the MeteoExplorer installation folder. For
example, if MeteoExplorer is installed in folder ‘/usr/local/meteoexplorer’, execute the following
commands:

S cd /usr/local

Ssu

Password: [enter your password for root account]

# rm —rf meteoexplorer

Notes that the last command require root privilege.
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Chapter 3 MeteoExplorer Basics

3.1 The Application Main Window

The main window of MeteoExplorer is shown in Figure Figure 3-1 (Windows release) and Figure
Figure 3-2 (Unix/Linux release).

File Edit Option View Tools Help UpdateAvailable
D& HE|9 & Gacopy | & E m~| ¥ | @ Previous @ Net @ © » Animation (D) TimeInterval v

Graphics Layer

D

—
(x=891,y = 28), (lon = -16538, lat = 75.6)

i,

i

Figure 3-1: The user interface of MeteoExplorer’s main window under Windows 7.

The design of MeteoExplorer user interface (Ul) follows the general guide line of a desktop
Windows application. The user interface contains title bar, menus, tool bar, central canvas,
auxiliary window (layer management window in the figures), and status bar. The Windows and
Unix/Linux release share the same Ul layout but different styles, in particular icons. This design
choice makes the Ul of MeteoExplorer to be consistent with the operating system.
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- MeteoExplorer

File Edit Option View Tools Help

«» 3 4 p O

Graphics Layer

a0 |

Modify

(x =723,y = -2). (lon = -176 6, lat = 74.6)

N

Figure 3-2: The user interface of MeteoExplorer’s main window under CentOS Linux 5.

3.2 Menus

Application menus provide a comprehensive way for users to access all features of MeteoExplorer.
The following subsections introduce the functions of each top-level menu of MeteoExplorer.

3.2.1 File

Table 3-1 lists all the menu items along with their functions under the ‘File’ menu.

Table 3-1: The menu items along with their functions under the ‘File’ menu.

Menu Item Function Shortcut

New Create a new synoptic char layer. See Chapter 15. Ctrl+N

Open Open a data file and create a graphics layer after a Ctrl+O
successful analysis of the data.

Save Save the current edited synoptic chart to MICAPS-format Ctrl+S
data file.

Save As Save the current edited synoptic chart to MICAPS-format Ctrl+A

data file, but with another file name.
Save AsImage  Save the rendering contents of main window to an image Not Available
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file. Supported formats include bitmap (BMP), Joint
Photographic Experts Group (JPG), and portable network
graphics (PNG). See Chapter 20.

Export As EMF  Save the rendering contents of main window to an EMF file.

Exit

See Chapter 20.
Exit the application.

(NA)

NA

Ctrl+Q

3.2.2 Edit

Table 3-2 lists all the menu items along with their functions under the ‘Edit” menu.

Table 3-2: The menu items along with their functions under the ‘Edit’ menu.

Menu Item Function Shortcut

Undo Undo the last modification in editing the synoptic chart. See Ctrl+Z
Chapter 15.

Redo Redo the last modification in editing the synoptic chart. See Ctrl+Y
Chapter 15.

Copy Copy the rendering contents of main window to the system Ctrl+C
clipboard. For Windows build, the copied contents are
encoded in EMF format; For Unix build, the contents are
encoded in bitmap format. See Chapter 20.

Insert, Picture  Insert a picture from a disk image file to the current edited NA

synoptic chart. See Chapter 15.

3.2.3 Option

Table 3-3 lists all the menu items along with their functions under the ‘Option” menu.

Table 3-3: The menu items along with their functions under the ‘File’ menu.

Menu Item Function Shortcut

Preferences Open “User Preferences” dialog to allow users NA
configure all application preferences. See section 3.8.

Projection and Map Open “Map and Projection” dialog to let users NA
configure cartographic projections and map
parameters. See Chapter 4.

Customize Layout Customize layout of central canvas. See Chapter 5. NA

Show Data Menu Show or hide menus imported from MICAPS menu NA

resource file. See section 2.3.1.
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3.2.4 View

Table 3-4 lists all the menu items along with their functions under the ‘View’ menu.

Table 3-4: The menu items along with their functions under the ‘View’ menu.

Menu ltem Function Shortcut

Graph Layer Manager Show or hide graphics layer management window. NA
See section 3.5.

Thumbnail View Toggle between overlaid view and thumbnail view NA
of all graphics layers. See section 3.6.

Layout, Browse View Set the layout of central canvas to browse view. See NA
section 5.1.

Layout, Image Export Set the layout of central canvas to image export NA

View view. See section 5.1.

Go To, Previous Time Step back one time instance and create a new Alt+Left

Instance graphics layer for the element corresponding to the
select graphics layer. The new graphics layer will
replace the old one. See section 3.5.

Go To, Next Time Step forward one time instance and create a new Alt+Right

Instance graphics layer for the element corresponding to the
select graphics layer. The new graphics layer will
replace the old one. See section 3.5.

Go To, Lower Level Move downwards the adjacent lower level and Alt+Down
create a new graphics layer for the element
corresponding to the select graphics layer. The new
graphics layer will replace the old one. See section
3.5.

Go To, Higher Level Move upwards the adjacent higher level and create Alt+Up
a new graphics layer for the element corresponding
to the select graphics layer. The new graphics layer
will replace the old one. See section 3.5.

Time Animation Start time animation. See section 3.5. NA

Time Interval Choose the time interval for time animation. NA

Zoom to Area Zoom and pan the base map so that it will fit to the NA
specified area. See section 3.4.2.

Full Screen Toggle between full-screen and windowed mode. F11

See section 3.4.2.

3.2.5 Tools

Table 3-5 lists all the menu items along with their functions under the ‘Tools” menu.
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Table 3-5: the menu items along with their functions under the ‘Tools’ menu.

Menu Item Function Shortcut

Synoptic-Scale Toolbox Open synoptic-scale chart composition toolbox. See NA

Chapter 15.

Meso-Scale Toolbox Open meso-scale chart composition toolbox. See NA
Chapter 16.

Create Cross Section Open the ‘Cross-Section’ auxiliary window to allow NA

users create cross-section graphics. See Chapter 18.

3.2.6 Help

Table 3-6 lists all the menu items along with their functions under the ‘Help’” menu.

Table 3-6: The menu items along with their functions under the ‘Help’ menu.

Menu Item Function Shortcut

Contents Open “MeteoExplorer User Guide” documentation F1
with the default PDF viewer on users’ system.

MeteoExplorer Home Open MeteoExplorer home page at NA

page www.eastmodelsoft.com/software/mexplorer.htm to

get oneline resources.
About MeteoExplorer Open “About MeteoExplorer” dialog to show the NA
build number, copyright information.

3.3 Toolbar

Toolbar of MeteoExplorer provides users with a more convenient access to the mostly used
functions. Each toolbar button corresponds to a menu item and shares the same function of that
menu item. Table 3-7 summarizes all toolbar buttons along with their functions.

Table 3-7: MeteoExplorer toolbar buttons along with their functions.

Toolbar button Icon of Icon of Linux Function
Windows build  build
New 3 Create a new synoptic char layer. See
A
Chapter 15.
Open Open a data file and create a
= = .
graphics layer after a successful
analysis of the data.
Save Save the current edited synoptic
= - .
chart to MICAPS-format data file.
Undo 9 9 Undo the last modification in editing

the synoptic chart. See Chapter 15.
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Redo

Copy

View, Home

Graphics Layer
Manager

Thumbnail View

Layout

Synoptic-Scale

Toolbox

Create Cross Section

Go To, Previous Time
Instance

Go To, Next Time
Instance

Go To, Lower Level

(u

=3 Copy

Q;) Previous

\:) Hext

@
B

&

Redo the last modification in editing
the synoptic chart. See Chapter 15.
Copy the rendering contents of main
window to the system clipboard. For
Windows build, the copied contents
are encoded in EMF format; For Unix
build, the contents are encoded in
bitmap format. See Chapter 15.
Restore the zoom scale and pan
offset to initial values.

Show or hide graphics layer
management window. See section
3.5.

Toggle between overlaid view and
thumbnail view of all graphics layers.
See section 3.6.

Set the layout of central canvas to
browse view or image export view.
See section 5.1.

Open synoptic-scale chart
composition toolbox. See Chapter
15.

Open the ‘Cross-Section’ auxiliary
window to allow users create
cross-section graphics. See Chapter
18.

Step back one time instance and
create a new graphics layer for the
element corresponding to the select
graphics layer. The new graphics
layer will replace the old one. See
section 3.5.

Step forward one time instance and
create a new graphics layer for the
element corresponding to the select
graphics layer. The new graphics
layer will replace the old one. See
section 3.5.

Move downwards the adjacent lower
level and create a new graphics layer
for the element corresponding to the
select graphics layer. The new
graphics layer will replace the old
one. See section 3.5.
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Go To, Higher Level

D @

Time Animation Bodciasition &

Time Interval

QEmsx - @,

Move upwards the adjacent higher
level and create a new graphics layer
for the element corresponding to the
select graphics layer. The new
graphics layer will replace the old
one. See section 3.5.

Start time animation. See section
3.5.

Choose the time interval for time

animation.

3.4 Central Canvas

3.4.1 Zooming, panning and rotating

Standard zoom: To zoom in, double click left mouse button or move the mouse wheel forward;

to zoom out, double click right mouse button or move the mouse wheel backward.

Smooth zoom: smooth zoom differs from standard zoom in that the zoom scale changes

smoothly during the manipulation. To zoom in, hold the middle mouse button and move forward;

to zoom out, hold the middle mouse button and move backward. Release the mouse button to

end the manipulation.

Rubber band box zoom: Press and hold Ctrl key and right mouse button, then drag the mouse

and create a rubber band box that starts from the initial position and ends at current mouse

position (Figure Figure 3-3) . Release the mouse to end the manipulation. The geographic area

defined by the rubber band box is zoomed to the entire canvas (Figure Figure 3-4) .
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Figure 3-3: To do a rubber band box zoom manipulation, press and hold Ctrl
key and right mouse button, then drag the mouse and create a rubber band
box (the red box in this figure) that starts from the initial position and ends at

current mouse position.

Pan: Hold the left or middle mouse button and then drag. Release the mouse button to end the
manipulation. When mouse is moved inside the central canvas, the geographic position
(longitude and latitude value) corresponding to the mouse pointer position is shown on the

status bar.

Reset zoom and pan offset to initial values: click the ‘Home’ button on toolbar to reset the

zoom scale and pan offset to initial values.
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Figure 3-4: Release the mouse to end a rubber band box zoom manipulation.

The geographic area defined by the rubber band box is zoomed to the entire

canvas.

3.4.2 Zoom to the specified area

The zoom-to-area feature helps users to precisely define a geographic region that occupies the
entire canvas. To do this, one may select the menu item ‘View, Zoom to Area’ to open the ‘Zoom
to Area’ dialog (Figure Figure 3-5). In the dialog, one may enter value of start (end resp.)
longitude (latitude resp.) and then click “OK” button.

Zoom to Area
Longitude start:end 7 . 130
Latitude starttend 15 . 55 '
Lo ] [ concel |
= — 3

Figure 3-5: MeteoExplorer provides zoom-to-area feature to help users to
precisely define a geographic region that occupies the entire canvas
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In this example, we specify the longitude range to be east 70~130 degrees, and latitude range to
be north 15~55 degrees. The zoomed map is shown in Figure Figure 3-6.

&9 Meteo Explorer .
File Edit Option View Help
N e d | ¥) ™ E3cCopy | A | E ¥ |°Previous O Next @ © P Animation

||(x = 149, y = 29), (lon = 66.4, lat = 46.4)

Figure 3-6: The zoomed map after the user specifies the longitude range to be
east 70~130 degrees, and latitude range to be north 15~55 degrees.

@ J
Tip: In MeteoExplorer, east hemisphere corresponds to 0~180 degrees, west hemisphere
corresponds to -180~0 degrees; north hemisphere corresponds to 0~90 degrees, and south

hemisphere corresponds to -90~0.

3.4.3 Full screen mode

MeteoExplorer supports full screen display mode, though by default it runs in windowed display
mode. To toggle between these two modes, users may select menu item “View, Full Screen” or
press F11 key. In full screen display mode, users may also press ESC key to switch back the

windowed display mode.
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3.5 Graphics Layer Management

3.5.1 Graphics Layer Organization

In MeteoExplorer, a graphics layer is logically a set of graphics objects that form a collection. In
practice, a graphics layer can either a collection of weather symbols, or a complex synoptic chart
that consists of station observations, contours, troughs, and so on. In general, MeteoExplorer
creates a graphics layer from a data file. This practice is similar to the graphics layer concept in
other meteorological applications.

When a graphics layer corresponding to a data file consists of information of a single element at
a single time instance and at a single level (for example, a graphics layer that represents
2013-02-20_12:00:00 500hPa geopotential height), we can perform a number of operations to
the layer. Such operations include but are not necessarily limited to show, hide, edit, view file
content, remove, refresh, navigate, and configure display properties. A description of these
operations can be referenced in Table 3-8. Under such an organization, all graphics layers are
arranged in a linear form. So in the graphics layer management window of MeteoExplorer 1.2
(Figure 3-7), each graphics layer is represented by one list item.

When a graphics layer is used to represents a numerical model output data file, which consists of
multiple physics elements, each of which in turn has several time instances and levels, the
operations mentioned in the last paragraph no longer seem appropriate. For example, what does
navigation mean for such a graphics layer?

In order to apply the aforementioned operations to graphics layers of different types, we
enhance the graphics layer management functionality in MeteoExplorer 1.3. In the new graphics
layer management scheme, all graphics layers are organized into a tree structure (Figure 3-8),
with each layer corresponding to a tree node. The tree nodes are classified into two categories
based on their depth level. The node with depth level of one correspond to the graphics layer
created from a data file; whereas the node with depth level of two represents the graphics layer
created by analyzing the given element at given time instance and level from a numerical model
data set. A graphics layer of level two is always a child of a graphics layer of level one, therefore
can be called sub-layer. Let us illustrate the organization scheme with Figure 3-8. This figure
shows that the user has opened three data files: the first file contains the data of a 850hPa
temperature gridded field. The second one is a NCEP data file encoded in WMO GRIB2 format.
Two sub-layers are created by analyzing 500hPa geopotential height field and 500 hPa
temperature filed in the NCEP data. The third file corresponds to a composed synoptic chart. As
shown in the figure, MeteoExplorer use three level-one tree nodes to represent the graphics
layers created from a data file, and two level-two tree nodes to denote the graphics sub-layers
created by analyzing a single element in the NCEP data.
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Figure 3-7: The old graphics layer organization use a linear style in which each
list item corresponds to a graphics layer, as shown in the graphics layer

management window of MeteoExplorer 1.2.

To facilitate users’ manipulation of graphics layers, MeteoExplorer provides a few features:

1.

If a graphics layer has a contour, the contour color will be used as the color of title text
shown in graphics layer window. Otherwise, the color of title text is black or gray,
depending on the visibility of the layer.

When a graphics layer is hidden, its title in graphics layer window is drawn in gray.

For a numerical model data file that consists of multiple elements, levels and times, the icon

of the corresponding layer is represented with @; By contrast, the icon of a simple data file
is L.
The icon of the current edited graphics layer is represented with L .

When a graphics layer is selected, the background of its title text is highlighted in blue.
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Figure 3-8: In the graphics layer management scheme of MeteoExplorer 1.3,

all graphics layers are organized into a tree structure, with each layer

corresponding to a tree node.

3.5.2 Basic Graphics Layer Operations

Table 3-8 describes the graphics layer operations provided by each button of graphics layer

management window.

Table 3-8: The graphics layer operations provided by MeteoExplorer.

Button name Description of the operation

Show Show the selected graphics layers in the main window of the
application.

Hide Hide the selected graphics layers. The graphics layers that are hidden
will be invisible in the application window.

Modify Set the edit status of the selected graphics layer to be TRUE. Users
may edit the graphics objects in the layer. Note that only one
graphics layer can be edited at a time.

View View the content of the data file corresponding to the selected
graphics layer. MeteoExplorer will launch the default text editor
application on user’s system. This operation only makes sense for
non-binary data file.

Delete Delete the selected graphics layers.

Reload Re-read and re-analyze the data files corresponding to the selected
graphics layers. Replace the graphics layers with the new ones. This
feature is helpful when the data files are often updated.

Properties Open the “Graphics layer properties” dialog to let users configure the
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display properties of the selected graphics layer. Note that only one

graphics layer can be configured at a time.

3.5.3 Single Layer Operations

The manipulated objects of the above operations are selected graphics layers. Users can select or
deselect a layer by clicking the layer title. If a layer is not selected, a single click of the title will
make it selected. If a layer is selected, a single click of the title will make it unselected. When a
graphics layer is selected, the background of its title text is highlighted in blue.

Besides using the action buttons in graphics layer management window, there is an alternative
but more convenient way to toggle to visibility status of a layer: just click the checkbox control
next to the graphics layer title. In addition, users can double click the layer title to open the
“Graphics layer properties” dialog. In both cases, no selection operation is need at all!

@)
% Tip: It is more convenient to use the checkbox control next to the graphics layer title to

toggle visibility status of a layer, and double click the title to open the “Graphics layer
properties” dialog.

MeteoExplorer also provides a context menu for operations on a single graphics layer. To bring up
this context menu, just right click title of the interested layer (Figure 3-9).

=Vl 2011502 BnsAnaRtonsNCER = FiiE
' | Delete

Maodify
View

Reload

Set layer title as window title

Set layer colorbar as window legend

Properties

EanT

Properties

Figure 3-9: The context menu provides convenient access to commonly
used operations on a single graphics layer.

There are two more operations for a single graphics layer: “Set layer title as window title” and
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“Set layer colorbar as window legend”. Both of the operations are related to the canvas layout
configuration. Please reference Chapter 5 (page 57) for the description of these two operations.

3.5.4 Graphics Layer Navigation and Animation

Meteorological data are usually organized in five dimensions, apart from 2D horizontal field,
other dimensions are:

® levels;

® time frames;

® clements.

A graphics layer is usually a graphic representation of 2D field data of a certain level, time, and
element. It is a common operation for users to go back or forward one or more time frames in
order to observe the development of atmospheric dynamic. Time navigation differs from
animation in that users have to manually change the time frame.

To perform time navigation or animation, users have to select the layers of interested in the first
place, then uses the corresponding menu items, toolbar buttons that are describe in Table 3-4.
For time animation operation, the toolbar buttons will change based on the current state. Before

. . R P Animation . . .
animation starts, the toolbar button is (Windows build) or (Unix/Linux

d Stop

build). During the animation process, the button image is changed to (Windows build)

or 0 (Unix/Linux build).

Users can change the time interval between two consecutive time frames during navigation or
animation. To do this, select the menu time “View, Time Interval” or its corresponding toolbar
button (Figure 3-10). Four choices are available, among which the option “Automatic” means to
use time interval between consecutive time frames in the data set.

@ Previous @Next @ @ b Animation (5 Time Interval =

[~ ¥ | Automatic

;

~ i & Hours
\ 12 Hours

Figure 3-10: Users can change the time interval between two consecutive

time frames during navigation or animation.

Users can also set the animation period between two consecutive time frames by selecting the
menu item “Option, Preferences”. This will open the “Preferences” dialog as shown in Figure 3-12
(page 37).
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3.5.5 Differences in Graphics Layer Operations for Different Type of

Data Files

As discussed in section 3.5.1 (page 29), the organization structure of the data differs substantially

among different type of files. While MICAPS data file usually store the data for a single physics

element at a single time instance and level, numerical model output file in general store a lot of

physics elements at all time instances and levels. As a result, a single graphics layer operation

may have slightly difference meanings for different type of files. Table

3-9 provides a

comparison of what a graphics layer operation can do for MICAPS data file and numerical model

output file.

Table 3-9: A comparison of what a graphics layer operation can do for MICAPS data file and

numerical model output file.

Data MICAPS data file (level one | Numerical model output | Numerical model output
tree node) file (level one tree node) | file (level two tree node)
Operation
Show Show  the selected | Identical to left Show the selected
graphics layers. sub-layers. The selected
sub-layers will not be
shown if its parent is
hidden.
Hide Hide the selected | Identical to left Hide  the  selected
graphics layers. sub-layers.
Modify Set the edit state of the | Invalid operation Invalid operation
selected graphics layer to
TRUE. Users may edit the
graphics objects in the
layer.
View Open data file | Invalid operation Invalid operation
corresponding to the
selected graphics layer.
Remove Remove the selected | Remove the selected | Remove the selected
graphics layers. graphics layers along with | sub-layers. If all
associated sub-layers sub-layers of a graphics
layer are removed, this
parent layer is removed
as well.
Reload Refresh the graphics | Identical to left Invalid operation
layer by re-loading and
analyzing its data file
Properties Open the “Graphics layer | Open the “Universal | Open the “Graphics
properties” dialog to let | Model” dialog to let | layer properties” dialog
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the
display properties of the

users  configure

selected graphics layer.

users add a new graphics
the

element in the data set.

layer of physics

to let users configure
the display properties of
the selected sub-layer.

Navigate in | Read and analyze the | Identical to left Extract and analyze the
time data file contains the data of the element in
element in the adjacent the adjacent  time
time instance of the instance to the element
element of the selected of the selected graphics
graphics layer. The data layer.
files should be stored in
the same folder and
named by time
information.
Navigate in | Read and analyze the | Identical to left Extract and analyze the
level data file contains the data of the element in

element in the adjacent
level of the element of
the

layer.

selected graphics
The data
should be stored in the

files

same folder and named

by level information.

the adjacent level to the
element of the selected

graphics layer.

3.6 Thumbnail View

There are two view modes in MeteoExplorer, overlaid view and thumbnail view. In overlaid view
for example Figure 6-13 on page 83, all graphics layers are drawn one over another, in the order
of their creation time. In thumbnail view, thumbnail images of all visible graphics layers are
drawn one besides another. So the thumbnail view gives users a quick glance of all visible
graphics layers. Figure 3-11 offers an illustration of thumbnail view of six graphics layers.

To toggle between the two views, users may select the menu item “View, Thumbnail View” or

]}

0o (Unix/Linux build). Note that

corresponding toolbar button EE (Windows build) or
hidden layers will not be shown in thumbnail view. For a graphics layer created from a numerical
model data file (see Chapter 6) that consists of multiple sub-layers, a thumbnail image is created

for each sub-layer.
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Figure 3-11: The thumbnail view of six graphics layers.

3.7 Status bar

Except MeteoExplorer is in full-screen mode or thumbnail view mode, the screen coordinate and
geographical position corresponding to the mouse pointer position is shown on status bar.

3.8 User Preferences

MeteoExplorer provides a number of options to let users customize the application’s behavior. To
configure these options, one should select the “Option, Preference” menu item to open the
“Preferences” dialog (Figure 3-12).

For now MeteoExplorer provides seven options:

Render graphics with hardware acceleration;

Adjust screen contents based on map scale;

Smooth linestrip when drawing synoptic chart;

Show graphics layer title in canvas;

Animation period;

User interface language;

Data source directory.
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3.8.1 Switch between software and hardware rendering

MeteoExplorer has incorporated a multifunctional graphics rendering engine that is able to
switch between hardware acceleration rendering and software renderingl. This innovative
graphics rendering engine is our answer to the increasing demand on graphics output capabilities
from atmospheric science operations and research. First of all, the hardware acceleration
rendering technique provides high rendering performance and fluid user experience, both of
which improve user’s productivity. Second, software rendering is the key to high-quality vector
graphics output. Third, software rendering can serve as a backup solution when user has
incompatibility issues in her computer system. For example, when a user remotely logs into her
PC, MeteoExplorer can automatically switch to software rendering mode. This is a common
practice employed by other commercial software such as Microsoft Word. Internet Explorer.

Hardware acceleration rendering is turned on by default in MeteoExplorer. to toggle between the
two rendering modes, check or uncheck the “Render graphics with hardware acceleration”

control as shown in Figure 3-12.

Render graphics with hardware acceleration

Adjust screen content based on map scale

[ ] smooth linestrip when drawing synoptic chart

[ ] show graphics layer titles in canvas

Animation Period |2 W

Ullanguage (®)English () Simplified Chinese

Data source

Z:

Figure 3-12: MeteoExplorer provides a number of options to let users

customize the application’s behavior.

3.8.2 Adjust screen contents based on map scale

The second option is to adjust the count of graphics objects rendered on the screen based on the
current map scale. This option is turned on by default. The motivation behind this option is that

! Software rendering is only available in Windows build of MeteoExplorer.
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some meteorological data distribute densely and irregularly inside certain geographic range. A
typical set of examples of such data include high-resolution gridded field, wind field, rainfall field,
surface plot data, and city forecast data. If all the graphics objects are rendered at once, there
will be a couple of serious issues:

First, rendering huge amount of data leads to poor app performance;

Second, when map proportional scale is large, the graphics objects representing the data are
cluttered and users may not have a clear view of the data.

A solution to the issue is to adjust the rendering content based on the current proportional scale
of the map. The idea is to draw more (less respectively) graphics objects at the map scale
decreases (increases respectively).

As an example, let us take a look at Figure 3-13. In this figure, the 24-hour valid range
precipitation field forecasted by ECWMF on January 1, 2013 is shown. Here the map scale is 1000
kilometers and consecutive grid points are shown with a distance of 2.5 degrees.

(x = 698, y = 380), (lon = 122.8, lat = 32.6)

Figure 3-13: The rendered result of the 24-hour valid range precipitation field
forecasted by ECWMF. Here the map scale is 1000 kilometers and consecutive
grid points are shown with a distance of 2.5 degrees.

When the user zooms in the map to the extent that the map scale is 100 kilometers, consecutive
grid points are shown with a distance of 0.5 degrees (Figure 3-14).
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Figure 3-14: When the map scale is 100 kilometers, consecutive grid points

are shown with a distance of 0.5 degrees.

The point is the density of screen contents are adjusted at a relatively reasonable level based on
the map scale. Let us see a comparison to justify the point. Figure 3-15 shows a surface plot
data when the “Adjust screen content with map scale” option is turned on. Users are encouraged
to compare this figure with Figure 7-1 on page 85. It can be seen from the comparison that
dynamic content adjustment can not only enhance rendering performance, but improve
readability as well.
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Figure 3-15: The rendered result of a surface plot data when the “Adjust
screen content with map scale” option is turned on.

3.8.3 Smooth line strip when drawing synoptic chart

MeteoExplorer provides an interactive environment for users to draw the predefined symbols
and geometric shapes. The way a user draws a line strip is to draw a number of anchor points
that determine the shape of the line strip. In implementation, MeteoExplorer calculates the line
strip based on the cubic spline interpolation of the polygonal line linking the anchor points.

When a user draws a line strip by consecutively plotting a number of anchor points,
MeteoExplorer can provide a preview of the line strip by drawing the spline interpolated line
from the polygonal line. To turn on this feature, user should select the “Smooth linestrip when
drawing synoptic chart” checkbox control. Figure 3-16 shows spline interpolated line while the
user plots a line strip. Users may disable this feature by deselect this control. To give a
comparison, Figure 3-17 shows polygonal line linking the same anchor points used in Figure
3-16.

For a detailed description on how to plot synoptic chart in MeteoExplorer, please reference
Chapter 15 on page 141.
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Figure 3-16: When the “Smooth linestrip when drawing synoptic chart” feature
is turned on, MeteoExplorer shows the spline interpolated line from the
polygonal line linking the anchor points.
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Figure 3-17: When the “Smooth linestrip when drawing synoptic chart” feature
is turned off, MeteoExplorer just shows the polygonal line linking the anchor

points.

3.8.4 Switch user interface language

MeteoExplorer provide two user interface (Ul) languages: English and Simplified Chinese. Users
may select the language of their favorite using the “Preferences” dialog without quit the
applicationz. Under the hood, MeteoExplorer chooses one of the two languages on its startup
process by detecting the first language used in user’s operating system.

2 Only English language is available in Linux build of MeteoExplorer.
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Chapter 4 GIS functionalities

This chapter introduces the basic geographic information system (GIS) features provided by

MeteoExplorer.

4.1 Cartographic Projection Settings

MeteoExplorer supports a number of commonly used cartographic projections:

Lambert conic conformal
Mercator

Equidistant Cylindrical
Cylindrical Equal Area

Orthographic

Polar Stereographic of north pole
Polar Stereographic of south pole

Each projection has its own parameters, among which longitude and latitude of projection are

shared by all projections. Table 4-1 summarizes the definitions of projection longitude and

latitude of all supported projections in MeteoExplorer.

Table 4-1: Summarization the definitions of projection longitude and latitude of all supported

projections in MeteoExplorer.

Projection

Projection Longitude

Projection Latitude

Lambert conic conformal

Longitude of natural origin

Latitude of natural origin

Mercator

Longitude of natural origin

Latitude of first standard

parallel

Polar Stereographic of north
pole

Longitude of natural origin

Latitude of natural origin

Polar Stereographic of south
pole

Longitude of natural origin

Latitude of natural origin

Equidistant Cylindrical

Longitude of projection center

Latitude of true scale

Cylindrical Equal Area

Central Meridian

Standard Parallel

Orthographic

Longitude of projection center

Latitude of projection center
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Figure 4-1: User can configure map and projection settings using MeteoExplorer‘s

“Map and Projection” dialog.

To configure projection settings, please select the menu item “Option, Projection and Map” to
open the “Projection and Map” dialog as shown in Figure 4-1. Users may choose a projection
type via the “Projection Type” combobox, and set projection center parameters in the “Projection
Longitude” and “Projection Latitude” edit box.

During its launch process, MeteoExplorer loads projection settings of last session from its
configuration file. If the configuration file is not available, it will automatically detect geographic
location information on user’s system and load pre-defined projection settings based on the
location. For example, if a user’s system location is set as “United States”, then the pre-defined
projection settings with projection type being Lambert, and the projection center being (90W,
30N) is loaded. Figure 4-2 shows the re-projected map when the projection center is changed
to (80W, 30N). Figure 4-3 shows the re-projected map when the projection is changed to
Mercator and (longitude, latitude) is changed to (110E, 40N).
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Figure 4-2: the re-projected map when the projection (longitude, latitude)
is changed to (80W, 30N).
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Figure 4-3: the re-projected map when the projection is changed to Mercator
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and (longitude, latitude) is changed to (110E, 40N).

4.2 Base Map Settings

4.2.1 Theme

MeteoExplorer provides three pre-defined theme:

® OQOperation. In the operation theme (Figure 4-4), the background is black and the land and
ocean is not distinguished. The operation theme has its merit of offering sharp contrast
between the graphics objects and the background, therefore fits for the case when large

volume of data are rendered.

30N

10N

\ f o Ial Ll AN r
60E 70E 80E 90E 100E 110E 120E 130E 140E

Figure 4-4: In the operation theme, the background is black and the land and
ocean is not distinguished. The operation theme fits for the case when large

volume of data is rendered.

® Publishing: in the “Publishing” theme as shown in Figure 4-5, the background is white and
the land and ocean is not distinguished. All graphics objects are drawn either in black or in
gray-scale. This theme is suitable for saving the screenshot of application window to an

image file used for publication or presentation.
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Figure 4-5: In the “Publishing” theme, the background is white and the land
and ocean is not distinguished. This theme is suitable for saving the
screenshot of the application window to an image file, and using the file for

publication or presentation.

® Modern: The “Modern” theme is the default theme of MeteoExplorer. As shown in Figure
4-6, the ocean is drawn in light blue and the land is drawn in white. This color scheme is

similar to some popular map applications such as Bing Map or Google Map.
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Figure 4-6: The “Modern” theme is the default theme of MeteoExplorer. In this
theme, the ocean is drawn in light blue and the land is drawn in white.

To change the theme, please use the “Theme” combobox in the “Projection and Map” dialog.

4.2.2 Country and Region

MeteoExplorer provides pre-defined map and projection settings for 79 countries and regions in
the world. They are the global, Algeria, Antarctica, Argentina, Australia, Austria, Bahrain, Belgium,
Brazil, Bulgaria, Canada, Chile, China, Colombia, Costa Rica, Croatia, Cyprus, Czech Republic,
Denmark, Egypt, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, India, Indonesia,
Iraq, Ireland, Israel, Italy, Japan, Jordan, Korea, Democratic People’s Republic of, Korea, Republic
of, Kuwait, Latvia, Lebanon, Liechtenstein, Lithuania, Luxembourg, Malaysia, Malta, Mauritania,
Mexico, Mongolia, Morocco, Netherlands, New Zealand, Norway, Oman, Peru, Philippines,
Poland, Portugal, Qatar, Romania, Russia Federation, Saudi Arabia, Serbia, Singapore, Slovakia,
Slovenia, South Africa, Spain, Sweden, Switzerland, Thailand, Trinidad and Tobago, Turkey,
Ukraine, United Kingdom, United States, Uruguay, Venezuela, Viet Nam, and Yemen. More
countries and regions will be added in future releases.

When MeteoExplorer is launched, the country and region will be set based on the location
settings in user’s system. To change to another country or region, use the “Country and Region”
combobox in the “Map and Projection” dialog. Figure 4-7 shows the rendered map when the
user selects “World”.
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Figure 4-7: The rendered map when the user selects “World” from the

“Country” combo-box control in the “Projection and Map” dialog.

4.2.3 Topology Terrain

MeteoExplorer represents the world topology terrain height using a pre-configured color scheme
as shown in Figure 4-8.

The topology terrain is not shown by default in MeteoExplorer. To show topology terrain, select
the “Show Terrain” check box in the “Projection and Map” dialog.
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Figure 4-8: The topology terrain shown in MeteoExplorer.

4.2.4 Single State/Province Display and Shading

This feature of state/province shading is meant to draw the states/provinces of a country in
different colors. Figure 4-9 shows the result of rendering provinces of Canada. The option is
turned off by default. To turn it on, users can select the “Shade Province” checkbox in the
“Projection and Map” dialog.

Users can also choose to show only one state/province of a country. To do this, select the
province of interested from the “Province” combo-box control. Figure 4-10 shows the result of
show only British Columbia province of Canada. For this time, the show-only-one-state feature is
applicable to eleven countries: Australia, Brazil, Canada, China, France, Germany, ltaly, Japan,
Spain, Great Britain, and United States. More countries and regions will be added in future
releases.
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Figure 4-9: The rendered map when the “Shade Province” is selected.
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Figure 4-10: The rendered map when only British Columbia province of

Canada is selected.
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4.2.5 Drawing Graphics inside a Region

Meteorological scientists and professionals often require that the graphics objects are drawn
inside a specified region, such as the country or state border. This feature is available in
MeteoExplorer and disabled by default. To turn on this feature, select the “Draw Graphics in Your
Country” checkbox in the “Map and Projection” dialog. The mask region that defines the graphics
is specified in “Country” control. Figure 4-11 shows the shaded isolines of sea level pressure
field on July 28, 2012. All the graphics objects are drawn inside the country border of the United
States.

-
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Figure 4-11: The shaded isolines of sea level pressure field. All the graphics
objects are drawn inside the country border of the United States.

Figure 4-12 is another demonstration illustrating the feature. In this case, the same sea level
pressure field is drawn inside Alaska of the United States.
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Figure 4-12: The sea level pressure field is drawn inside the Alaska state of the

United States.

4.2.6 Show South China Sea

As shown in Figure 4-13, when the user selects “Show South Sea” checkbox in the “Map and
Projection” dialog, an image of South China Sea is drawn at the bottom corner of the application
window. This option is only enabled when users choose China is the “Country” combo-box.
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Figure 4-13: When the user selects “Show South Sea” checkbox in the “Map
and Projection” dialog, an image of South China Sea is drawn at the bottom

corner of the application window.

4.2.7 World Administrative Areas, Map Scale, and Grid Lines

Apart the features described in the previous sections, the remaining features are all
self-explanatory. Figure 4-14 shows map of Japan when “Show County” option is selected and
“Show Grids” option is deselected. Figure 4-15 shows map of Europe when “Show World Border”
option is selected.
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Figure 4-14: The map of Japan when “Show County” option is selected.
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Figure 4-15: The map of Europe when “Show World Border” option is selected.
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Chapter 5 Page Layout

In meteorological operation and atmospheric science research, users often need to customize
contents rendered in the application window. The rendered contents include all kinds of graphics
elements such as the graphics objects organized with layers, titles, legends, insets, and so on. The
customization usually involves adjustment of position and size of the graphics elements. The
page layout refers to the organization of position and size of all the graphic elements rendered
inside the application window. MeteoExplorer provides the basic layout support. In short it
provides two predefined layout views: browse view and image export view, and offers the “page

layout settings” dialog to allow user perform customizations.

5.1 Page Layout Design

The layout functionality is not implemented in MeteoExplorer 1.2 release, in which the base map
takes the whole screen estate. Some graphics elements like legend, inset are overlaid on top of
the base map, whereas the other elements like title do not have their own estate. As a result, the
graphics rendering quality is rather limited and does not satisfy users’ requirements.

Nonetheless, the classic view has its own advantage in that it provides larger visual content and
therefore gives users more information. It is preferable in the case when users just browse the

data. So we call this view as browse view.

Title Region

Canvas Region

UoIBay 1xa] a1eUIpIO
uolBay pusssT

Abscissa Text Region

Figure 5-1: The position and size of primary graphics elements in image export

view.
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When the user wants to export the screen content to an image file or copy it to the system
clipboard, it is a common practice that the rendered graphics objects should be restricted inside a
region (we call it canvas in MeteoExplorer) and other elements like title, legend should be added
to the screen. We call this layout view as image export view. In all MeteoExplorer provides two
views: the classic browse view and new image export view. Figure 5-1 illustrates the default
position and size of primary graphics elements in image export view.

In the default design of image export view as shown in Figure 5-1, the title region is in the top

part of the page, and the legend region is near the right edge. The canvas region locates in the

center of the page and takes most of the screen estate. To the left (bottom respectively) of the

canvas region, there locates the ordinate text region (the abscissa text region respectively). The

list below summarizes the functionality of each region:

® Title Region: the title is shown in this region. MeteoExplorer provides two titles: primary
title and secondary title. Users can set the contents of the titles.

® Legend Region: the region where the legends are drawn. Typical legend examples include
the color bar of shaded contour, the color bar of satellite image texture, and symbol
description of synoptic chart.

® Canvas Region: This is the region in which all graphics objects are drawn. In browse view, the
canvas is as large as the whole screen. In image export view however, the canvas is reduced
to make up room for other graphics elements.

® Ordinate Text Region: the description text of ordinate is shown in this region. When the map
is drawn in the canvas, the latitude line values are often used as text.

® Abscissa Text Region: the description text of abscissa is shown in this region. When the map
is drawn in the canvas, the longitude line (Meridian) values are often used as text.

It should be noted that the layout illustrated in Figure 5-1 is just the default arrangement
provided by MeteoExplorer. Users can adjust the position and size of all the five regions at their
will. Except for the abscissa and ordinate region, any two regions can intersect with or included
by one another.

5.2 Select Page Layout View

As described in the previous section, MeteoExplorer provides two layout views: browse view and
image export view. The default layout of MeteoExplorer is the browse view. To switch between
the two views, one may select the menu item “View, Layout” or the corresponding toolbar
button as shown in Figure 5-2.
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Figure 5-2: To switch between the two views, one may select the menu item

“View, Layout” or the corresponding toolbar button.

Figure 5-3 shows the rendering results of the graphics of Figure 6-13 (page 83) in image
export view. As shown in the figure, in image export view, the rendering of all graphics objects is
restricted inside the canvas region. The map grid line values are used as axis description text.
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Figure 5-3: In image export view, the rendering of all graphics objects is
restricted inside the canvas region.

5.3 Set Title and Legend with Information of a Graphics

Layer

It can be seen in Figure 5-3 that MeteoExplorer does not add title and legend to the page when
the user switches to the image export view. Instead, it provides two ways to allow users to add
title and legend manually. The first approach is to add these graphics elements using the “Page
Layout Settings” dialog, which will be introduced in section 5.4. The second approach is to set
title and legend using the information of graphics layers.

In MeteoExplorer, every graphics layer is represented by a title as can be seen in Figure 3-8 on
page 31). MeteoExplorer provides a feature to let the user use the graphics layer title as the page
title. To do this, one first right-clicks a graphic layer whose title will be used as page title in the
“Graphics Layer” window. This will bring up a context menu (Figure 5-4). Choose the menu item
named “Use layer title as window title”.
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Figure 5-4: Right-clicks a graphic layer whose title will be used as page title in
the “Graphics Layer” window. This will bring up a context menu. Choose the
corresponding menu item to use the graphics layer title (legend respectively)
as page title (legend respectively).

The same procedure can be used to set the page legend with graphics layer legend. In this case,
one chooses “Use layer colorbar as window legend” from the context menu. An exception is that
a graphics layer may not have a legend like contour color bar. In this case, the operation is invalid
and no legend will be added to the page. Figure 5-5 illustrates an example in which the graphics
layer title (legend respectively) is used as the page title (legend respectively).

An advantage of using the graphics layer title (legend respectively) as the page title (legend
respectively) is that the latter will be changed accordingly with the former. For example, when
the user navigates or animates the graphics layer, the page title and legend will also be updated.
This automatic update frees the user from the trouble to manually change the page title and
legend during navigation.
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Figure 5-5: An example that the graphics layer title (legend respectively) is

used as the page title (legend respectively).

5.4 Layout Setup

To open the “Page Layout Settings” dialog (Figure 5-6, Figure 5-8, and Figure 5-9), all one
has to do is to select the “Options, Page Layout” menu item. The controls in the “Page Layout
Settings” dialog are organized into three tabs that correspond to title, canvas, and legend
respectively. In each tab, the controls in upper part of the dialog are used for layout
customization. At lower part of the dialog, a preview control is provided to give a live visual
indication of the position and size of title, canvas, and legend region.

5.4.1 Preview

As can be seen in Figure 5-6, there is a preview region in the lower part of the “Page Layout
Settings” dialog. In the preview region, a couple of rectangles are used to represent the
application window, title region, canvas region, and legend region respectively. Except for the
largest rectangle that represents the application window?, the position and size of the other
rectangles will change in accordance with the position and size of the corresponding regions. In
addition, when the user changes the tab, the corresponding rectangle of the region will be filled

® Indeed the size of the rectangle representing the application window is in proportion to the actual size of the
application window. So the size of the rectangle may vary depending on your display resolution.
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with gray color. Take Figure 5-6 for example, the title region is filled in gray as the user switches
to the title tab and changes title settings in the upper part of the dialog. This feature is designed
to give users a visual indication as to which region settings are modified.

5.4.2 Title

In “Page Layout Settings” dialog, the controls are grouped into three pages: title page, canvas
page, and legend page. When the “Page Layout Settings” dialog is opened for the first time, the
title page is displayed and the other two are hidden, as shown in Figure 5-6. In the title page,
users can change the “Top Margin” and “Left Margin” control values to adjust the position of title
region, and modify the “Height” and “Width” control values to increase or decrease the title
region size. Note that the unit of all these four controls is pixels. If you choose to use the graphics
layer title as the page title, please selected the checkbox “Use the Graphics Layer Title as Page
Title”. Otherwise, deselect this control to make “Primary Title” and “Secondary Title” control
enabled, and then enter the title contents.

Fage Layout Settings I&I

Tile  |cCanmvas | Legend

Top: 10 ~1 Height 1pp =
Left: 49 | Width: 735 -
Primary title: Mean Sea Level Pressure on QOctober 25, 201

Secondary title:  NCEP Forecast

[] Use graphics layer title as primary tite

Prewie

o) (o ]

b = A

Figure 5-6: In “Page Layout Settings” dialog, the controls are grouped into three
tabs: title tab, canvas tab, and legend tab. Users can change the position and
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size of the title, canvas, and legend region using these controls.

When the user adjusts the position and size of the tile region, the corresponding rectangle in the
preview section will be updated accordingly.
Figure 5-7 gives an example of adding primary title and secondary title to the page shown in

Figure 5-5.

D d | % & B3 cCopy | & H E EV| ¥ |°Previous O Next @ © » Animation (5 Time Interval v
Mean Sea Level Pressure on October 25, 2012

NCEP Forecast

1055
1050
1045
1040
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1000

(x = 978,y = 29), (lon = -16.6, lat = 44.2)

| S

Figure 5-7: Users can opt to add primary and secondary title content manually
instead of use graphics layer title.

5.4.3 Canvas

As described in the previous section, the canvas page inside the “Page Layout Settings” dialog is
not displayed when the dialog is opened for the first time. However, users can switch to the
canvas page by click the canvas tab.

In the canvas page of the dialog as shown in Figure 5-8, users can change the position and size
of the canvas region, choose to use the map grid line values as axis description text, or
alternatively enter the abscissa and ordinate text manually. When the user makes the
modification of the position and size of the canvas region, the corresponding rectangle in the
preview section will be updated accordingly.
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Figure 5-8: In the canvas page of the dialog, users can change the position and
size of the canvas region, choose to use the map grid line values as axis text

description, or enter the abscissa and ordinate text manually.

5.4.4 Legend

In the legend page of the “Page Layout Settings” dialog as shown in Figure 5-9, users can
change the position and size of the legend region, select legend style, and specify the legend unit.
When the user makes the modification of the position and size of the legend region, the
corresponding rectangle in the preview section will be updated accordingly.

MeteoExplorer provides five legend styles:

® Horizontal bar with square endings

® Horizontal bar with triangle endings

® Vertical bar with square endings

® Vertical bar with triangle endings

® Blocks arranged in vertical direction
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Figure 5-9: In the legend page of the dialog, users can change the position and
size of the legend region, select legend style, and enter the legend unit.

The legend style in Figure 5-5 is “Vertical bar with triangle endings” and that in Figure 5-7 is
“Vertical bar with square endings”. Figure 5-10 shows the shaded contour of objective analysis
of a rainfall field. The legend style in the figure is “Blocks arranged in vertical direction”.
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direction”.






69
MeteoExplorer 1.3 User Guide

Chapter 6 Analysis and Visualization of

Numerical Model Data

MeteoExplorer supports several popular data formats used in atmospheric science field,
including WMO’s GRIB1 and GRIB2, GrADS, HDF, and NetCDF. These data formats have
something in common in that data are organized in five-dimension: physics element, time,
altitude or pressure in vertical direction, latitude in the direction of meridian and longitude in the

|M

direction of equator. Correspondingly, MeteoExplorer proposes a data structure call “universal

model data” to represent these five-dimensional data. The advantages of the universal model

data structure are:

® The universal model data structure is also organized in five dimensions, and is optimized for
common operations like insertion, removal, and search.

® The universal model data structure is designed to be flexible in order to represent as many
data formats as possible. It has manages to describe some major data formats including
GRIB1, GRIB2, NetCD, and GrADS under its paradigm, and thus provide a universal interface

for display, analysis and so on that can be used by high modules.

6.1 WMO GRIB1/GRIB2 Data Visualization

To open a WMO GRIB1/GRIB2 data file, the user may select the menu item “File, Open”, or click

the toolbar button — , or use the shortcut key “Ctrl+O” to open the file picker dialog. And then

select the data file in the dialog. User may also drag and drop the data file from file manager into

MeteoExporer window.

&)\
®

s

= Tip: To open a file in MeteoExplorer, an alternative and more convenient way is to drag

and drop the file from file manager into MeteoExporer window.

Let us demonstrate how to analyze and display a GRIB1/GRIB2 data file using a NCEP GFS data file
on January 4, 2012 (the file name is GFS_Global_2p5deg_20120104_0000.grib2).

After the user opens the file, MeteoExplorer will first attempt to read the content of the file and
represent the data with universal model data structure. It then will extract the data of the first
physics element at its first time instance and first level, and do the isoline analysis or stream line
analysis to create a new graphics layer, which will be displayed in the application window. As
shown in Figure 6-1, MeteoExplorer does an isoline analysis of the geopotential height element
at 10hPa level to create a graphics layer and show it in the application window.
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Figure 6-1: MeteoExplorer extracts the data of the first physics element at its
first time instance and first level, and does the isoline analysis or stream line
analysis to create a new graphics layer, which will be displayed in the
application window.

6.1.1 Universal Model Options Dialog

The first graphics layer created by MeteoExplorer when processing a GRIB1/GRIB2 data file may
not be the graphics that users are interested. It is there just to show a successful read of the file.
To create the graphics of interested, users have to do necessary operations using the “Universal
Model Options” dialog (Figure 6-2). To bring up this dialog, the user may in the “Graphics Layer”
window (for example Figure 3-8 on page 31) select the top-level layer and then click the
“Properties” button on the right, or double-click the top-level layer.

The layout of the “Universal Model Options” dialog is plain. On the left column there is a list view
control that lists all the physics elements in the data. Each item in the list contains the
information of a physics element: name, unit, and level. Take the selected item “Geopotential
height [10gpm] @ Isobaric” shown in Figure 6-2 for instance. The item indicates that the name
of physics element is Geopotential height, unit is 10gpm, and surface level is isobaric. The order
of the items in the list view is same as the order of physics elements stored in the GRIB data file.

All the elements are grouped based on their dimension. A two-dimensional (2D) element means
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corresponding data contains just a horizontal field of one time frame and one level. A
three-dimensional (3D) element means the corresponding data contains horizontal fields of

multiple levels but only one time frame. A four-dimensional (4D) element means the

corresponding data contains horizontal fields of multiple levels, at multiple time frames.
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Figure 6-2: The layout of the “Universal Model Options” dialog.

Besides the items (colored in blue) corresponding to the elements stored in the data file,
additional items (colored in pink) that represent the derived physics elements that are calculated
from the elements in the data are also listed. Take the item “specific humidity @ Isobaric” for
example, the physics element specific humidity is not the elements stored in the data, but it can
be calculated from temperature and pressure whose data are stored in the data.

For now MeteoExplorer supports the computation of the following physics elements:

® Difference between temperature and dew-point temperature;

® Specific humidity;

® Potential temperature;

[ ]

Pseudo-equivalent potential temperature;



72
Chapter 6 Analysis and Visualization of Numerical Model Data

Isotachs;

Wind;

Temperature advective;
Divergence;

Relative vorticity;

Vorticity advective;
Water-vapor flux;

Divergence of water-vapor flux;
Potential vorticity;

Isentropic potential vorticity;
Geopotential height at potential vorticity surface;

Temperature difference between 850hPa and 500hPa isobaric layer.

When an item from the list view on the left is selected, its time and level information will be
obtained by MeteoExplorer and listed in the “All Times” and “All Levels” list view control
respectively on the right.

6.1.2 Isoline Analysis of Gridded Field

After you have become familiar with the “Universal Model Options” dialog, it is time to create a
graphics layer for the physics elements you are interested. The first step is to select a physics
element from list view control on the left. After the selection, the time and level information of
the selected element will be respectively listed in the “All Times” and “All Levels” list view control
on the right. Select the time instances and levels from the controls. Note that only one physics
element can be selected at a time, but users can select multiple time instances and levels by
clicking the items while holding the Ctrl key. The selected items will be highlighted in dark blue.
Figure 6-3 illustrates that the user has selected the derived physics element “Geopotential
height at PV surface”, with the time 2012-01-12_12:00:00 and level of 1.5 PV unit.
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Figure 6-3: After the selection of physics element, time instances and levels,
users can click the “Create Graphics” button to generate an isoline representation
of the data.

After the selection of physics element, time instances and levels, users can click the “Create
Graphics Layer” button to start the isoline analysis of the gridded field corresponding to the
selection. For a successful analysis, the generated isoline graphics layer will be shown in the
application window (Figure Figure 6-4) and its layer title is listed in “Graphics Layers” list view on
the right of Figure 6-3. In Figure Figure 6-4, the red contour is the isoline representation of the
Geopotential height at PV surface of 1.5 PV unit.
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Figure 6-4: For a successful analysis, the generated isoline graphics layer will be
shown in the application window.

6.1.3 Change Layer Properties

After creating the graphics layers, users often need to change their properties. To do this, the
user should turn to the “Graphics Layer Management” window introduced in section 3.5 (page
29). From there the user selects the graphics layer whose display properties are to be modified,
and then select the “Properties” button.

In MeteoExplorer, each type of graphics layer corresponds to a specific properties setup dialog.
For a contour graphics layer created from gridded field data as shown in Figure Figure 6-4, it
corresponds to the “Isoline Analysis and Display” dialog (Figure 6-5). For a stream layer as
shown in Figure 14-1 (page 135), it corresponds to the “Stream line analysis and Display” dialog
of Figure 14-2 (page 136).

We are discussing the “Isoline Analysis and Display” dialog in this section and leave the discussion

of the “Stream line analysis and Display” dialog in section 6.1.4. As shown in Figure 6-5,

the ”“lIsoline Analysis and Display” dialog can be divided into two parts: the top part contains the

controls for configure isoline analysis settings:

e Start and End Longitude: the horizontal analysis range of the gridded field. The east
hemisphere is 0~180 degrees, and the west hemisphere is 180~360 (-180~0) degrees.
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e Start and End Latitude: the vertical analysis range of the gridded field. The north hemisphere
is 0~90 degrees and the south hemisphere is -90~0 degrees.

e Isoline values in triplet (start, increment, end): users can set the isoline values by specifying
start, increment, and end values. This method applies to the case the difference between
two consecutive isoline values is a constant.

e Isoline values in discreate (comma to separate): users can set the isoline values by explicitly
specifying them one by one.

e Shade isoline: Enable or disable isoline shading.

e Smoothing: smooth the grid field before isoline analysis. The available smoothing methods
are: none, 5-point, 9-point, and Gaussian weighted.

-
Contour Analysis and Display lihj

Contour Analysis

Longitude start:end g +  357.5
Latitude start:end 90.0 ‘o -90.0

@ Isoline value in triplet format (start:interval:end)

350.0 : 50.0 : 2600.0
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l Line Color - Line Width >
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[ OK ] [ Cancel
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Figure 6-5: Users can modify isoline analysis settings in the upper part of
“Isoline Analysis and Display” dialog.

The bottom part of the “Isoline Analysis and Display” dialog contains controls for users to modify
isoline display properties:

e Line color;

e Line width;

e Line style, including solid, dashed, an dotted line;

e Show Grid-Point Values: show or hide values of grid points.

o Shading Scheme: let users to choose a shading scheme, available options are none,

rainbow, aqua, white-green, white-blue, yellow-red, and white-gray.
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Figure 6-6: Users can modify isoline display settings in the lower part of

“Isoline Analysis and Display” dialog.

Now let us demonstrate the process of configuring isoline analysis and display properties with
the example of calculating geopotential height at 1.5 (PV unit) PV surface as illustrated in Figure
6-3 and Figure Figure 6-4. Figure 6-6 shows the four modifications of the use. First, the user
reduces the analytic range of the gridded field from global to east-Asia area (70~135E,10~70N).
Second, the user decrements the isoline values to 400~900. Third, the isoline shading option is

turned on. Fourth, the user changes the line width to 0, hence make the isoline symbols invisible.

After the modification, the user may click the “OK” button to make the changes taking into effect.

Figure 6-7 shows the analytic results for the modified settings.
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Figure 6-7: The analytic shaded isolines for the modified isoline analysis and
display settings.

@
Tip: The isoline symbols will be invisible if the line width property is changed to 0.

6.1.4 Stream Line Analysis of Wind Field

Wind field is an important reference in synoptic analysis operations. In numerical model output
data files however, wind data is stored in its horizontal and vertical component commonly
referred to as U and V. As a result, users may have to do an extra step to generate wind field
graphics by calculating the wind vector from U and V. Fortunately such a step is not necessary as
in MeteoExplorer as the application provides a convenient way to do this.
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Figure 6-8: To create a graphics layer for wind field, the user should first select the

item named “Wind@isobaric” from the “Element” list view on the left, and then

select the time instances and levels from the “All Times” and “All Levels” list view

respectively. Finally, the user clicks the “Create Graphics Layer” button to start the

analysis.

The procedures to create a graphical representation for the wind field are similar to those to

create a contour representation of the gridded field. One first need bring up the “Universal

Model Options” dialog by selecting the top-level layer in “Graphics Layer” dialog and then clicking

the “Properties” button on the right.

As shown in Figure 6-8, the user should first select the item named “Wind@isobaric” from the

“Element” list view on the left, and then select the time instances and levels from the “All Times”

and “All Levels” list view respectively. Here multiple selection of times and levels are possible.

Finally, the user clicks the “Create Graphics Layer” button to start the analysis. The generated

wind field graphics layer will be shown in the application window and the layer title will be added

to the “Graphics Layer” window as shown in Figure 6-9.
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Figure 6-9: The generated wind field graphics layer based on the selection in

Figure 6-8 is shown in the application window.

To change the display properties of a wind field graphics layer, one can follow the same way used
to change the isoline graphics layer. In detail, one should first select the graphics layer in
“Graphics Layer” window, and then select the “Properties” button. This operation will open the
“Streamline Options” dialog as shown in Figure 6-10. In the dialog, users can configure all kinds
of settings from changing display properties such as output type (including stream line, wind barb,
and arrowhead) to creating derived physics field like divergence, vorticity, and isotachs. For a
complete discussion of the “Streamline Options” dialog, please refer to Chapter 14 on page 135.
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Figure 6-10: Users can configure wind field graphics layer settings using the

“Streamline Options” dialog.

6.1.5 Export Analytic Graphics Layers

MeteoExplorer provides a feature to let user save the data of the analytic graphics layers to a disk
file in either GrADS or MICAPS encoding format. To do this, users first select the graphics layers to
be exported in the “Graphics Layers” list of “Universal Model Options” dialog as shown in Figure
6-8, then click the “Export Graphics Layer” button. In the “Save As” dialog, enter the file name
and click OK.

6.2 GrADS Data Visualization

For data files encoded in GrADS format, MeteoExplorer adopts the same processing method it
uses for GRIB1/GRIB2 data files. A GrADS data set often consists of two and more files. One of
them is so called control file (with the extention .ctl) that contains a complete description of the
binary data as well as instructions on where to find the data and how to read it. The other files

are binary data files.

To open GrADS data files in MeteoExplorer, one only needs to open the control file (.ctl). Figure
6-11 shows a GrADS-encoded data file output from the Weather Research and Forecasting Model
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(WRF) numerical model. Two graphics layers are created. One is the potential temperature at
100hPa pressure level (drawn in red solid line), the other is wind at 700hPa pressure level (drawn
in yellow stream lines).
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Figure 6-11: MeteoExplorer reads a GrADS-encoded data file output from WRF
numerical model. Two graphics layers are created. One is the potential
temperature at 100hPa pressure level (drawn in red solid line), the other is

wind at 700hPa pressure level (drawn in yellow stream lines).

6.3 NetCDF Data Visualization

Compared to the GRIB1/GRIB2 and GrADS data format, the NetCDF enjoys a wider range of usage
not just limited to atmospheric science field. Many numerical models such as WRF encode their
data files with NetCDF format. Since its birth, NetCDF has introduced three formats. The earliest
format is called classic format. The 64-bit offset format was introduced in version 3.6. In release
version 4.0, the newest NetCDF4/HDF5 format is introduced. For now MeteoExplorer supports
the classic format and the 64-bit offset format. Support of NetCDF4/HDF5 format will be added in
the future.

The process of creating and configuring properties of graphics layers from a NetCDF data file is
the same as that from GRIB or GrADS data files. Figure 6-12 gives an example of the “Universal
Model Options” dialog after MeteoExplorer successfully reads a NetCDF-encoded file output
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from WRF model. As can be seen from the figure, the tree view on the left lists all the elements
stored in the data file.
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Figure 6-12: An example of the “Universal Model Options” dialog after
MeteoExplorer successfully reads a NetCDF-encoded file output from WRF
model. The tree view on the left lists all the elements stored in the data file.

As another example of visualizing NetCDF data files, Figure 6-13 shows the sea level pressure
(shaded green), 500hPa height (black lines), and wind in the north American region on October
25, 2012, when hurricane Sandy reached its climax.
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Figure 6-13: MeteoExplorer shows sea level pressure (shaded green), 500hPa
height (black lines), and wind in United States on October 25, 2012, when
hurricane Sandy reached its climax.
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Chapter 7 Surface Station Data Analysis and
Display

MeteoExplorer supports surface station observation data such as MICAPS type-1 data file. To
open a surface observation data file, the user may select the menu item “File, Open”, or click the
corresponding toolbar button to open the file picker dialog. And then select the data file in the
dialog. User may also drag and drop the data file from file manager into MeteoExporer window.
Figure 7-1 shows that a graphics layer analyzed from the surface observation data is rendered
in MeteoExplorer.

=1 Meteo Explorer

File Edit Option View Help

(x =546, y = 369), (lon = 110.9, lat = 31.6)

Figure 7-1: MeteoExplorer supports analysis and display of surface station
observation data.

7.1 Configure Display Properties of Elements in Surface

Station Data

Since there are usually quite a number of stations in a surface observation data set, and there are
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dozens of weather elements (pressure, temperature, wind etc.) in one station observation,
MeteoExplorer by default only shows three elements: wind velocity and direction, cloud coverage
amount, and present weather. On the other hand, if all elements are shown, the content
rendered in the window will be too overcrowded.

Despite the default rendering scheme, MeteoExplorer provides users with the ability to show or
hide certain weather elements via the “Surface Plot Options” dialog as shown in Figure 7-2. To
open this dialog, one has to first select the graphics layer corresponding to the surface data file in
the “Graphics Layer” window, and then select the “Properties” button.

|'-- Surface Plot Options x|

Element Selection | Show by Level | Contour |

Wind [ ] CH Form - U Temperatu.

[l cM Form . [l Pressure WFPP .

C Total amn. [] 3H P‘u’ariat- [] Visibility .
Octrorm [l Cweer B Oweez I
L[] Dew Point . [l CLAmDunt- [l 6H F"recipit.

[] CL Height . [] Station

[] select all ] clear all

¥ Cancel ‘ @gk

Figure 7-2: In the “Elements Selection” page of the “Surface Plot Options”
dialog, users can show or hide, change the color of certain weather elements.

There are actually two pages in the “Surface Plot Options” dialog, one is the “Element Selection”
page, and the other is “Contour” page, which will be described in details in section 7.2.

In Figure 7-2, a checkbox control is used to show or hide a weather element. The colored
button on the right of the checkbox represents the rendered color of the corresponding weather
element rendered in the canvas. Take Figure 7-2 for example, the color of the button next to
the wind checkbox is orange. This indicates the wind symbol is drawn in orange in the application
window as shown in Figure 7-1. Click the colored button will open the color picker dialog as
shown in Figure 7-3. In this dialog, users can change the color by specifying red, green, blue,
and opacity component values via either the slide control, or the edit control.
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Figure 7-3: In the color picker dialog, users can change the color by

specifying red, green, blue, and opacity component values via either the slide

control, or the edit control.

Table 7-1 gives a description of the weather elements shown in Figure 7-2.

Table 7-1: A description of all the weather elements shown in the “Elements Selection” page of

the “Surface Plot Options” dialog.

Control Name Weather Element

Control Name

Weather Element

Wind Wind drawn in the form | High Cloud Form High cloud form
of barbs
Temperature Temperature Mid Cloud Form Mid cloud form
Pressure Sea level pressure Present Weather Present weather
phenomenon
Total Cloud | Total amount of cloud | 3H Pressure Variation | Pressure variation
Amount coverage within last 3 hours
Visibility Visibility Low Cloud Form Low cloud form
Past Weather 1 Past weather | PastWeather 2 Past weather
phenomenon within phenomenon within

last 12 hours

last 24 hours

Dew point Dew point temperature

Low Cloud Amount

Amount of Low cloud
coverage

6H Precipitation Accumulated
Precipitation within last

6 hours

Low Cloud Height

Low cloud height

Station Observatory station
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In the “Elements Selection” page of the “Surface Plot Options” dialog, there are two additional
checkbox controls left unexplained. They are “Select All” and “Clear All”. Selecting the former will
show all the elements in the data set, whereas selecting the latter will hide all the elements. In
Figure 7-7 shows rendered results in which only pressure and wind elements are visible. Figure
7-9 shows the situation where all elements are hidden.

7.2 Objective Analysis of Elements in Surface Station

Data

Objective analysis is one of the most important features in MeteoExplorer. For surface
observation data, users can do objective analysis in the “Contour” page of the “Surface Plot
Options” dialog as shown in Figure 7-4.

Surface Plot Options x|

Element Selection | Show by Level | Contour
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Figure 7-4: In MeteoExplorer, users can do objective analysis of surface station
data in the “Contour” page of the “Surface Plot Options” dialog.

The layout of controls in the “Contour” page shown in Figure 7-4 consists of three parts:

|ll

The top part outlined in red is used to for objective analysis. The combo box control “Elements”
let users to choose a weather element for objective analysis. For surface station observation data,
the candidate elements include sea level pressure, temperature, dew point temperature,
precipitation (rainfall), and isotachs. The checkbox “Show Contour” serves two purposes. First, if

the selected weather element is not analyzed, check this control and click the “OK” button at the



89
MeteoExplorer 1.3 User Guide

bottom of the dialog will let MeteoExplorer perform objective analysis of the selected element

and generate a contour graphics layer representing the analyzed result. Second, if the selected

weather element has already been analyzed, check (uncheck respectively) this control will show

(hide respectively) contour graphics layer representing the analyzed result in the application

window.

The middle part named “Objective Analysis” is outline in blue. It contains controls for changing

objective analysis parameters:

Algorithm. This combo-box control provides several objective analysis method for users:
Cressman analysis;

Barnes analysis;

Customized Cressman using background model and outlier detection;

Optimal Interpolation;

Surface Fitting.

Background Model. As objective analysis method is an iterative correction method, it needs
to initial value to start from. In algorithm implementation, the numerical model forecast
field at zero hour forecast time range is used as the initial values for the iteration.
MeteoExplorer provides the following options:

No Background;

China T639 numerical forecast model;

ECMWF numerical forecast model;

Japan numerical forecast model;

NCEP global forecast system (GFS) numerical forecast model;

WRF numerical forecast model.

Smooth Analytical Field. When the user exports the graphics to an image file, she requests
that Isolines of analytical field not only agree well with observatory station data, but are as
elegantly smooth as possible. To meet this demand, MetroExplorer implements the ability to
smooth the analytic field with cubic B-spline interpolation, and provides this feature as an
option. Therefore when the user wants visually elegant isolines and does not mind

sacrificing analytic accuracy to some extent, she may select this option.

In addition to the above three options, MeteoExplorer provides more options but hide them by

default in the “Contour” page of “Surface Plot Options” dialog. To see these additional options,

one may click the “More Options” button to open the “Objective Analysis Options” dialog as

shown in Figure 7-5. Below is a description of these options.

The three edit controls on the top row of “Longitude Start/Interval/End” and three edit
controls on the second row of “Latitude Start/Interval/End” define the geographic range and
resolution of analysis field. Here a longitude value between 0~180 degrees represents east
hemisphere and a value between 180~360 (or -180~0) represents west hemisphere. A
latitude value between 0~90 represents north hemisphere and a value between -90~0
represents south hemisphere.

The other controls “Algorithm”, “Background Model”, and “Smooth Analytic Field” are
indeed identical to the controls in Figure 7-4.
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Figure 7-5: User may need to open “Objective Analysis Options” dialog to see
all the options of objective analysis.

The bottom part of the page named “Contour Display” (outlined in green in Figure 7-4) consists

of controls for changing contour graphics properties, including color, width, style of contour line,

shading color scheme, whether or not to show values at grid point. Again only part of contour

display options are shown in this page. For a complete configuration of contour display options,

one may click the “More Options” button to open “Contour Analysis and Display” dialog (Figure
7-6).

The “Contour Analysis and Display” dialog provides all the options for configuring contour

graphics layers. The controls in this dialog are divided into two groups. The top part is the

“Contour Analysis” group and the bottom part is the “Contour Display” group.

The “Contour Analysis” group contains the following controls:

Geographic range for contour analysis. The “Longitude start:end” and “Latitude start:end”
controls altogether define the area in which the contours are rendered. By default,
contour analysis range is identical to the range of analytic field. That is, the contours are
rendered within the range of analytic field. The user may specify a contour analysis range
that is no larger than the range of analytic field. Figure 7-10 gives an illustration in
which contour analysis range that is smaller than the range of analytic field.

Isoline analysis values. In MeteoExplorer, there are two ways for users to specify the isoline
analysis values. The first way is set the isoline values by specifying start, increment, and end
values. This method is suitable for the case where the difference between two consecutive
isoline values is a constant and the range of isoline values is large. The second way is to set
the isoline values by explicitly specifying them one by one. This method is usually used in the
case that users are interested only in a small number of isoline values. To choose the first
method, please select ”Isoline values in triplet format (start:interval:end)”, otherwise,
select “Isoline values in discreate format (comma to separate)”.

Shade isoline. Select this option to shade isolines. Figure 7-9 gives such an example.
Smooth options. It is a common practice to smooth the gridded field before perform isoline
analysis in order to obtain a visually pleasing result. In addition, for high resolution gridded
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data, smoothing the field help to remove the roughness in the analytic isolines.
MeteoExplorer provides three smoothing methods: “Five Points”, “Nine Points”, and
“Gaussian Weighted”. To select a method, choose a candidate item from the “Smoothing”
combo box control.

Contour Analysis and Display

Contour Analysis
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Figure 7-6: The “Contour Analysis and Display” dialog provides all the options
for configuring contour graphics layers.

The “Contour Display” group contains the following controls:

Contour line color, width and style. The styles include solid, dotted, and dashed line.
Show grid value. Show the grid values at each grid position.

Shading scheme. The options include no shading, rainbow, aqua, white green, white blue,
yellow red, and white gray.

Let us summarize of steps on how to perform an objective analysis operation of a weather
element in surface station data in MeteoExplorer:

1.

Use the combo box control “Elements” to choose a weather element for objective analysis,
and then check the “Show Contour” control next on the right.

Optionally configure objective analysis parameters and contour display properties.

Click the “OK” or “Apply” button to let MeteoExplorer perform objective analysis of the
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selected element and generate a contour graphics layer representing the analyzed result. The
difference between the “OK” and “Apply” button is that the former will close the dialog after
making the users changes take into effect whereas the latter will keep the dialog.
The order of step 2 and 3 can be exchanged, that is, users can generate a contour graphics first
and then customize the result by adjusting the parameters.

Figure 7-7 shows objective analysis result of sea level pressure in red contour lines at 12 o’clock
UTC on March 23, 2012. In the figure sea level pressure and wind are also shown in cyan and

orange respectively.
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Figure 7-7: The red contour represents objective analysis result of sea level
pressure. The sea level pressure and wind are also shown.

Users may generate a contour graphics first and then customize the result by adjusting the
parameters. In Figure 7-8, the shading scheme is changed to rainbow and the line width is
changed to zero so that the line will be invisible. The customized result is shown in Figure 7-9.
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Figure 7-8: In this illustration, the shading scheme is changed to rainbow and
the line width is changed to zero so that the line will be invisible.
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Figure 7-9: The customized objective analysis result based on the configuration
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in Figure 7-8.

The geographic range in the “Contour” page is obtained from the station observation data. Figure
7-10 illustrates another customization example in which the geographic range is reduced to
70~140E, 10~60N, and the increment of isoline values is set to 2.5 10gpm.
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Figure 7-10: The analytic contour in which the contour analysis range is smaller
than the range of analytic field.
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Chapter 8 Upper-Air Soundings Data
Analysis and Display

The upper-air soundings observation is another important data commonly used in meteorological
operation and research. MeteoExplorer supports GrADS station data and MICAPS upper-air plot
data (also known as MICAPS type-2). Figure 8-1 shows a graphics layer representing an

upper-air data set in MeteoExplorer.
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Figure 8-1: MeteoExplorer supports upper-air soundings observation data
such as GrADS station data and MICAPS type-2 data.

8.1 Configure Display Properties of Elements in

Upper-air Soundings Data

Compared with the surface plot station data, there are fewer elements in an upper-air soundings
data. Usually an upper-air soundings data set consists of wind direction and velocity, geopotential
height, temperature, dew-point temperature. As a result, MeteoExplorer shows all these
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elements in the canvas window. Nonetheless, users can still configure the visibility state and
display properties of each element with the “Elements Selection” page of “Upper-air Plot Options”

dialog as shown in Figure 8-2.

|'-- Upperair Plot Options x|

Element Selection | Show by Level | Contour |

Wind Height
Temperatu. Dew Point
[] Station ID [] Station
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Figure 8-2: Users can configure the visibility state and display properties of
each element with the “Elements Selection” page of “Upper-air Options”

dialog.

In Figure 8-2, a checkbox control is used to show or hide a weather element. A weather
element will be shown if the checkbox control is check, and hidden if unchecked. The colored
button on the right of the checkbox represents the color of the corresponding weather element
rendered in the canvas. Take Figure 8-2 for example, the color of the button next to the
temperature checkbox is red. This indicates the temperature is drawn in red in the application
window as shown in Figure 8-1. A mouse click of the button will open the color picker dialog as
shown in Figure 7-3 (page 87). In this dialog, users can change the color by specifying red,
green, blue, and opacity component values via either the slide control, or the edit control.

Table 8-1 gives a description of the weather elements shown in Figure 8-2.

Table 8-1: A description of all the weather elements shown in the “Elements Selection” page of

the “Upperair Plot Options” dialog.

Control Name Weather Element Control Name Weather Element

Wind Wind Height Geopotential height

Temperature Temperature Dew point Dew-point temperature
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Station ID

Number of observation | Station Geographic

position

station observation station

of

One may notice that in the “Elements Selection” page, there are two more checkbox and color

button pairs named “Station ID” and “Station”. They respectively represent the number and

geographic location of a station. The geographic location of a station is drawn as a dot.

8.2 Objective Analysis of Elements in Upperair

Soundings Data

Users can do objective analysis in the “Contour” page of the “Upper-air Plot Options” dialog as

shown in Figure 8-3.

i Upperair Plot Options I

Element Selection | Show by Level | Contour

Element [Height :l [] Show Contour

Objective Analysis

Algorithm [Custumized Cres :l

Background Model [-|-53g :l

Smooth Analytical Field [ More options... l

Contour

Line Color _ Line Width

Line Style | gq)id +| [ shade isoline

-

L] Show grid value [ More options. .. l

‘ % Cancel H &grc

page of the “Upper-air Plot Options” dialog.

The layout of controls in Figure 8-3 is identical to that in Figure 7-4 (page 88).

The combo box contro

|M

Figure 8-3: In MeteoExplorer, users can do objective analysis in the “Contour”

Elements” let users to choose a weather element for objective analysis.

For upper-air soundings data, the candidate elements include geopotential height, temperature,

dew point temperature, and isotachs. The checkbox “Show Contour” serves two functions. First,

if the selected weather element is not analyzed, check this control and click the “OK” or “Apply”

button at the bottom of the dialog will let MeteoExplorer perform objective analysis of the
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selected element and generate a contour graphics layer representing the analyzed result. Second,
if the selected weather element has already been analyzed, check (uncheck respectively) this
control will show (hide respectively) contour graphics layer representing the analyzed result in
the application window.

The middle part named “Contour Analysis” contains controls for changing objective analysis
parameters and the bottom part named “Contour Display” consists of controls for changing
contour graphics properties. As these controls serve the same purpose as those in Figure 7-4,
users are recommended to reference section 7.2 on page 88 for the description of these controls.
Figure 8-4 shows objective analysis result of geopotential height in black lines at 8 o’clock UTC
on March 30, 2012. In the figure, the black numerical numbers represent geopotential height of

all stations.

-

Meteo Explorer

le Edit Option View Help

s«

e =S TS m

(x =725,y = 214), (lon = 146.1, lat = 55.5)

Figure 8-4: The black contour represents objective analysis result of
geopotential height. The geopotential height and wind of all stations are also

shown.

Users can customize the objective analysis result by adjusting parameters in the “Contour” page.
Figure 8-5 shows the objective analysis result of geopotential height in shaded contour and
temperature in black contour lines for the same data as in Figure 8-4.
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Meteo Explorer

(x =522,y =-2), (lon = 78 8, lat = 82.5)

Figure 8-5: The objective analysis result of geopotential height in shaded
contour and temperature in black contour lines.






101
MeteoExplorer 1.3 User Guide

Chapter 9 Single Element Station Data
Analysis and Display

The single element station data is commonly used to store observation data of a certain weather
element such as pressure variation, temperature variation, precipitation and so on. The GrADS
station data and MICAPS type-3 data are often used to represent single element station data. In
this chapter, the processing of single element station data will be described.

9.1 Configure Display Properties of Station Observation

Data

One starts to process the single element station data by opening the data file in MeteoExplorer.
Figure 9-1 shows the twenty-four hour accumulated rainfall at 8 o’clock UTC on July 26, 2011.

B RSO ERO WA IBED =&EH
DEd/270c s | @ @BE|Y & |OF2 Oz @ © » 3B

P
ol S

/4

(x = 526, y = 432), (lon = 103.4, lat = 32.2)
Figure 9-1: MeteoExplorer supports GrADS station data and MICAPS third data
type, that is, the single element station data. In this figure, the rainfall and

associated objective analytic contour are shown.

By default, MeteoExplorer shows the observation data and geographic position of all stations in
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the data set. Similar to surface plot station data of Chapter 7 and upper-air soundings data of

Chapter 8, users can customize the element display properties in “Elements Selection” page of

“Single Element Station Data Options” dialog as shown in Figure 9-2.

C Station Plot Options x|

Element Display | Contour |

Height (O Single color

@ Multiple colors

[] station ID Station

[l Height threshold )

Decimal count

¥ Cancel ‘ @QK

Figure 9-2: Users can customize the element display properties in “Elements
Selection” page of “Station Plot Options” dialog.

Let us introduce the controls in Figure 9-2:

The “Height” checkbox. This control is used to control the visibility state of the element.
When it is checked, the element value is shown in the application window. When it is
unchecked, the element values will not be shown.

The “Single Color” and “Multiple Colors” radio button. These two controls define the color
scheme. If “Single Color” is selected, then all the station values will be rendered in the same
color as shown in Figure 9-3. In this case users can customize the color by mouse clicking
the button on the right the “Height” checkbox to open the color picker dialog as shown in
Figure 7-3 7-3 (page 91). If “Multiple Colors” is selected, then the colors of the text
representing the station value are different as shown in Figure 9-1.

The “Station ID” and “Station” checkbox. These two controls determine the visibility status of
the station identifier and geographic position. Moreover, users can use the button on the
right to select the color for these two properties.

The “Threshold” checkbox. When this control is checked, the “>=" and “<” ratio button, and
the edit control will be enabled. Users can enter the threshold value in this edit control. For

example, when a user selects the “>=" ratio button and enter “0” in the edit control, only the
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stations with observation value that is larger and equal to 0 will be shown.

e The “Decimal Count” edit control. This control specifies the decimal count of observation
value shown in the application window. For example, when the user set the decimal count to
1, the observation value 12.57 will be shown as 12.6; when the user set the decimal count to
0, the observation value 12.57 will be shown as 13.

Figure 9-3 is the twenty-four hours temperature variation at 8 o’clock UTC on December 9,
2011. In the figure, the text of observation value is drawn in single (black) color. The cyan dot
represents the geographic location of the station, whose identification number is not shown. The
threshold is set to be larger and equal to zero, and decimal count is set as 1.

- Meteo Explorer

File Edit Option View Help
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Figure 9-3: Rendering of the graphics layer created from twenty-four hours
temperature variation station data.

9.2 Objective Analysis of Station Observation Data

Similar to surface station data and upper-air soundings data, MeteoExplorer provides the
objective analysis functionality for single-element station data via the “Contour” page in “Station
Plot Options” dialog as shown in Figure 9-4.

The layout of controls of Figure 9-4 is identical to that of Figure 8-3 (page 97) and Figure 7-4
(page 88). On the top of the page there is a “Show Contour” checkbox. As the data consists of
only one element, the “Element” combobox is not there any longer. The checkbox “Show
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Contour” serves two purposes. First, if the selected weather element is not analyzed, check this
control and click the “OK” or “Apply” button at the bottom of the dialog will let MeteoExplorer
perform objective analysis of the element and generate a contour graphics layer representing the
analyzed result. Second, if the selected weather element has already been analyzed, check
(uncheck respectively) this control will show (hide respectively) contour graphics layer
representing the analyzed result in the application window.

The middle part named “Contour Analysis” contains controls for changing objective analysis
parameters and the bottom part named “Contour Display” consists of controls for changing
contour graphics properties. As these controls serve the same purpose as those in Figure 7-4,
users are recommended to reference section 7.2 on page 88 for the description of these controls.

- Station Plot Options x|

Element Dispaly | Contour

Show Contour

Objective Analysis

l
l

[] Smooth Analytical Field [ More options. .. l

Algorithm [Cressman

4k

Background Model [Nn Background

ik

Contour

Line Color Line Width
Line Style [ shade isoline

[] Show grid value [ More options. .. l

¥ Cancel ‘ @grc

Figure 9-4: MeteoExplorer provides the objective analysis functionality for
single-element station data via the “Contour” page in “Station Plot Options”

dialog.

Let us take the shading scheme for example. Meteorologists usually use the aqua color table as
the shading scheme for rainfall data as shown in Figure 9-5. To do this, one first selects the
“Isoline values in discreate (comma to spate)” ratio button to enable the edit control below. Then
enter the isoline values “1,2,5,10,25,50”. Next one sets the “Line Width” to 0 and selects the
aqua color table, the third item in the “Shading Scheme” combo box control. Finally, click the “OK”
or “Apply” button to make the changes into effect. Note that the “Draw Graphics in Province”
(see reference at section 4.2.5, page 52) feature is also used to restrict the graphics output within

the administration border of China.
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(x = 697, y = 30), (lon = 120.7, lat = 58.8)

Figure 9-5: The objective analysis result of 24 hour accumulated rainfall is
represented with the shaded contour with aqua color table.

Figure 9-6 shows the objective analysis result of twenty-four hours temperature variation
represented using shaded contour with the rainbow color table, the second item in the “Shading
Scheme” combo box control. The station data of this temperature variation field is indeed shown
in Figure 9-3. The customization process is identical to that used in Figure 9-5, with the only
exception that the isoline values are specified with the start, increment, end value of -10, 2, 10
respectively.
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Meteo Explorer

t#

File Edit Option View Help
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(x =537,y = 314), (lon = 113.1, lat = 34.4)

Figure 9-6: The objective analysis result of twenty-four hours temperature
variation represented with shaded contour with the rainbow color table.
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Chapter 10 Gridded Data Analysis and
Display

Gridded data is the most commonly used data store form in meteorological research and
operation as nearly all meteorological data such as numerical model output, satellite nephogram
etc. are stored in gridded form. The popular data encoding formats include WMO GRIB1/GRIB2,
NetCDF, GrADS, MICAPS all support gridded data.

As contour analysis and display is a primary method to process the gridded data, MeteoExplorer
provides the “Contour Analysis and Display” dialog (Figure 6-5 on page 75) to help accomplish
these tasks. In section 45! RIRBI5IFHIFE. (page &ir! RE N4, ) and section 7.2 (page
88), a number of features of contour analysis and display has been described. This chapter will
demonstrate all the features with comprehensive real-world examples.

|3 Meteo Explorer BE
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(x =748, y = 285), (lon = -165.0, lat = 44.5)

Figure 10-1: Contours of 24-hour forecast of 500hPa geopotential height
gridded field at zero o’clock on December 12, 2011

To open the “Contour Analysis and Display” dialog, one first has to open a gridded
meteorological data file with supported encoding formats including GRIB1/GRIB2,
NetCDF, GrADS, and MICAPS type-4. These files are usually created by a numerical
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model program. A graphics layer will be created to serve as the graphical representation

of the data file. Select this layer in the “Graphics Layer” window, and then click the

“Properties” button. For the graphics layer created from a universal model data file, one

should select the level-two sub-layer instead of the level-one layer. The concept of

sub-layer can be referenced in section 3.5.1 on page 29.

10.1 Configure Geographic Range for Isoline Analysis

In “Contour Analysis and Display” dialog, the initial values of the controls “Start Longitude”, “End

Longitude”, “Start Latitude”, and “End Latitude” are obtained from the geographic range of the

corresponding layer representing the gridded data file. For example, Figure 10-1 shows the

contours of 24-hour T639 forecast of 500hPa geopotential height field at zero o’clock on

December 12, 2011, and Figure 10-2 shows the corresponding “Contour Analysis and Display”

dialog.

- Contour Analysis and Display x|

Contour Analysis

Longitude start:end [D'D l : [359'[]]

Latitude start:end [_gg_g l : [g[:l_[] l

@ Isoline value in triplet format (start:interval:end)

: a0 | [6040 |

) Isoline values in discrete format (comma to separate)

|

[l shade isoline

Contour Display

Line Color _ Line Width

Line Style | Solid 4| [ show grid value

Shading scheme [NU shading :]

-

‘xgancelH @QK’. ‘

Figure 10-2: “Contour Analysis and Display” dialog corresponding to the

graphics layer shown in Figure 10-1.

As can be seen from Figure

10-2, the geographic range of T639 numerical model output gridded

field is global, with longitude value between 0 and 360 degrees and a latitude value between -90
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and 90 degrees. Users can change the geographic range by modifying the values in “Start
Longitude”, “End Longitude”, “Start Latitude”, and “End Latitude” control. Take Figure 10-3 for

instance, the geographic range is reduced to 0~180E and 0-80N, the area including European and
Asia. The analytic contours are shown in Figure 10-4.

Contour Analysis and Display

Contour Analysis

Longitude start:end [D-D l : [lSD'Dl

Latitude start:end [D.D l; [3[}_[} l

@ 1soline value in triplet format (start:interval:end)

: a0 | [6040 |

) 1soline values in discrete format (comma to separate)

|

[] shade isoline

Contour Display

Line Color _ Line Width

Line Style | Solid + | [ show grid value

-

Shading scheme [NU shading #]

‘XQanceIH @grz l

Figure 10-3: As an example, the geographic range is reduced to 0~180E and
0-80N, the area including European and Asia.
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(x =531,y =325), (lon =112 3, lat = 54.2)

Figure 10-4: The analytic contours are confined to the area encompassing

European and Asian.

10.2 Configure Isoline Analysis Values

In MeteoExplorer, there are two ways for users to specify the isoline analysis values. The first way
is set the isoline values by specifying start, increment, and end values. This method is suitable for
the case where the difference between two consecutive isoline values is a constant and the range
of isoline values is large. The second way is to set the isoline values by explicitly specifying them
one by one. This method is usually used in the case that users are interested only in a small
number of isoline values. For example, in summer, forecasters usually need to locate the
subtropical high by specifying the isoline value to 588 10-meters, and find the high temperature
area by setting the isoline value to 40 Celsius degrees.

Figure 10-5 gives an illustration in which users specify the isoline values to be 568, 576, and
584 10-meters. Note that one should separate values with commas. The analytic result is shown
in Figure 10-6.



111
MeteoExplorer 1.3 User Guide

Contour Analysis and Display
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Figure 10-5: In MeteoExplorer, there are two ways for users to specify the
isoline analysis values. The first way is set the isoline values by specifying
start, increment, and end values. The second way is to set the isoline values
by explicitly specifying them one by one.
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Figure 10-6: The analytic isolines when users specify values of 568, 576, and
584 10-meters.

10.3 Configure Isoline Display Properties

In “Contour Analysis and Display” dialog, users are able to change the isoline display properties
including color, width, and style. By assigning different properties to different graphics layers, it is
more convenient for users discriminate between multiple layers or quickly find the weather
elements of interested. This feature is more helpful when the current theme is “Publishing” (see
reference to section 4.2 (page 46).

Figure 10-7 shows a 500hPa geopotential height field along with a temperature field of T639
model at zero o’clock on December 31, 2012. Since all the graphics objects are rendered in gray
scale under “Publishing” theme, the properties such as line width and style become the primary
attributes that differentiate layers from each other. Take Figure 10-7 for example, the contour
of geopotential height is drawn in thin solid lines, while the contour of temperature is drawn in
thick dashed lines.
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Figure 10-7: The contour properties such as line width and style may help
users to differentiate graphics layers from each other.

10.3.1 Isoline Shading

Shading is an alternative output type for isoline graphics. In MeteoExplorer, users can choose to
shade the isoline with the “Shade isoline” control in “Contour Analysis and Display” dialog.
Compared to the isoline analysis, the result of isoline shading depends on the order of isoline
values users have specified. Usually users specify isoline analysis values in increasing order. This
works fine for most of the gridded field, where grid points with small values take up most of the
space and grid points with large values residing inside the field like small hills. Figure 7-9 on
page 93 is one of such examples.

However there are a couple of weather elements whose grid point value distribution takes on an
opposite characteristics. A special case is that grid points with large values take up most of the
space and grid points with small values residing inside the field like small upside-downed hills. In
practice, a contour analysis with increasing analysis values for such as grid point value
distribution usually does not yield satisfactory result. Figure 10-9 gives an illustration of isoline
shading of geopotential height on iso-potential vorticity (PV) surface. The data is actually the
geopotential height on potential vorticity surface with 2 PV units at six o’clock on January 2, 2010.
The isoline analysis parameters are given in Figure 10-8, that is the start, increment, end value
are 450, 50, 950 10-meters.
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Contour Analysis and Display
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Figure 10-8: The isoline analysis parameters for the shaded contour shown in
Figure 10-9.

It can be seen from Figure 10-9 that for the gridded field of geopotential height on iso-potential
vorticity surface, the values of most of the grid points are large. This characteristic corresponds to
the fact the most of the shaded contour is covered with dark red color, which represents the
large value. This shaded contour is usually not what users expect.

To deal with this issue, developers of MeteoExplorer managed to improve the isoline shading
algorithm and proposed a two-way isoline shading algorithm. In the new algorithm, isoline
tracking can be processed in both increasing and decreasing order.

It should be noted that the region where the grid point value is larger than first analysis value is
not shaded. Therefore, if the user does not want the area with large grid point values to be
shaded, she can specify a lager value as the starting isoline analysis value, or equivalently specify
isoline analysis values in decreasing order. In Figure 10-10, the start, increment, end value are
950, -50, 450 10-meters respectively.
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Figure 10-9: Shaded contour of geopotential height on iso-potential vorticity
(PV) surface with 2 PV units.

for
&

©  Tip: For a gridded field in which the values of most of the grid points are large, users are
recommended to specify isoline analysis values in decreasing order so that the large-value
regions won’t be shaded.
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Contour Analysis and Display
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Figure 10-10: For a gridded field in which the values of most of the grid points

are large, users are recommended to specify isoline analysis values in

decreasing order.

Figure

with decreasing isoline analysis values as shown in Figure 10-10.

10-11 shows the shaded contour of the same grid field analyzed in Figure

10-9 but
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Figure 10-11: shaded contour of the same grid field analyzed in Figure 10-9
but with decreasing isoline analysis values.

10.4 Smoothing

It is a common practice to smooth the gridded field before perform isoline analysis in order to
obtain a visually pleasing result. In addition, for high resolution gridded data, smoothing the field
help to remove the roughness in the analytic isolines.

MeteoExplorer provides three smoothing methods: “Five Points”, “Nine Points”, and “Gaussian
Weighted”. To select a method, choose a candidate item from the “Smoothing” combo box
control in “Contour Analysis and Display” dialog.

As an illustration, Figure 6-11 (page 81) shows the analytic contour of 100hPa potential
temperature (in red solid lines) and 700hPa stream lines (in yellow lines) of a WRF model output
file. Since the spatial resolution of the model is as high as 0.24X0.24 degrees, there is a
pronounced jagged effect in the analytic contour. Figure 10-12 shows analytic contour of 100hPa
potential temperature with a Gaussian smoothing before the isoline tracking. Compared to the
result of Figure 6-11, the analytic contour is far more smooth and elegant.
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Figure 10-12: The analytic contour of 100hPa potential temperature with a
Gaussian smoothing before the isoline tracking. Compared to the result of

Figure 6-11, the analytic contour is far more smooth and elegant.

10.5 Show Grid-Point Values

To show numerical values of grid points, one may select the “Show Grid-Point Values” checkbox
control in the “Contour Analysis and Display” dialog. Figure 10-13 gives an illustration that the
grid point values of a 500hPa temperature field are shown along with the contour.
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Figure 10-13: To show numerical values of grid points, one may select the
“Show Grid-Point Values” checkbox control in the “Contour Analysis and
Display” dialog.
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Chapter 11 Vertical Soundings Data Analysis
and Display
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11.1.3 Soundings Data Display Window
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Chapter 12 Typhoon Track Data Display

MeteoExplorer supports typhoon track data for example MICAPS type-7 data. Figure 12-1
shows the real and forecast track of typhoon WASHI that developed in 2011.

Option Help
|| 9 ™ Eacopy |

(x = 480, y = 244), (x.im = 654.1, y_im = 475.1), (lon = 121.1, lat = 20.8)

Figure 12-1: The real and forecast track of typhoon WASHI that developed in
2011 is shown in MeteoExplorer.

12.1 Configure Display Properties of Typhoon Track

Data

By default, MeteoExplorer shows the typhoon name, number, location, real and forecast track,
and seven-scale wind circle. However, users may configure the display properties of a typhoon
track layer via “Typhoon Options” dialog as shown in Figure 12-2. Here is a short introduction
of each control in the dialog.

® Typhoon Name: show or hide name of the typhoon.

® Typhoon Number: show or hide number of the typhoon.

® Forecast Center: show or hide typhoon forecast center.

® Position: show or hide all the locations on the typhoon track.
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Track: show or hide real track of the typhoon.

Forecast Track: show or hide forecast track of the typhoon

Wind scale 7 circle: show or hide seven-scale wind circle of the typhoon.
Wind scale 10 circle: show or hide ten-scale wind circle of the typhoon.

In addition, one may click the colored button on the right of a typhoon property to open the
color picker dialog as illustrated in Figure 7-3 (page 87). This will change the color of the

corresponding property shown in the application window.

_
Typhoon Options (e
[¥] Typhoon Name [¥] Typhoon Number
|| Forecast Center [V] Position .

(V] Track - [ |Forecast tracks .

[V] wind scale 7 cirde - {

("I Wind scale 10 drde -

[ OK ][ Cancel J

—— —— = y

Figure 12-2: Users may configure the display properties of a typhoon track

layer via “Typhoon Options” dialog.
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Chapter 13 City Forecast Data Display

MeteoExplorer supports MICAPS type-8 data, that is, the city forecast data. Figure 13-1 shows
the city forecast at 20 o’clock on June 20, 2010

File Edit Option View Help
™ | Gacopy | @& | B ¢ | © previous @ Next @ @ P Animation

1
|

(x = 412, y = 29), (x.im = 387.7, y_im = -3.5), (lon = 98.2, lat = 53.4)

Figure 13-1: MeteoExplorer supports city forecast data.

13.1 Configure Display Properties of City Forecast Data

Users may configure the display properties of a city forecast graphics layer via “City Forecast

Options” dialog as shown in Figure 13-2. Here is a short introduction of each control in the dialog:

® 12 Hour Wind and 24 Hour Wind: wind velocity and direction in 12 and 24 hours
respectively.

® 12 Hour Weather and 24 Hour Weather: weather phenomenon in 12 and 24 hours
respectively.

® Min Temperature and Max Temperature: minimum and maximum temperature in a day.

Station ID: station identifier.

® Station: geographic location of the station.

In addition, one may click the colored button on the right of a typhoon property to open the
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color picker dialog as illustrated in Figure 7-3 (page 87). This will change the color of the
corresponding property shown in the application window.

» ° City Forecast Options @
(V] wind 24H
WPP 12H WPP 24H .

Min Temperature  [V|Max Temperature

["] station ID

Station -

[ ok || cancl

Figure 13-2: Users may configure the display properties of a city forecast
graphics layer via “City Forecast Options” dialog.
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Chapter 14 Streamline Data Analysis and
Display

For wind field, MeteoExplorer provides three output types including stream line, wind barb, and
wind arrow. In addition, the application let users calculate derived physical elements like
divergence, vorticity, and isotachs.

14.1 Configure Display Properties of Streamline Data

Figure 14-1 shows the 850hPa wind field in stream line output form of a NCEP FNL (final)
analysis data set at zero o’clock UTC on January 1, 2010.

Meteo Explorer

(x =591, y = 361), (lon = 115 .3, lat = 32.2)

Figure 14-1: MeteoExplorer shows a wind field from a NCEP FNL (final)
analysis data set in stream line output form.

To modify the display properties of the wind field graphics layer, please select the layer in the
“Graphics Layer” window, and then click the “Properties” button. This operation will open the
“Streamline Options” dialog as shown in Figure 14-2.
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Element [‘I.mrticity ¢] [] show Contour
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Line Style | gq)ig «| [ shade isoline

-

[] Show grid value [ More options... l

‘XQanceIH &grc ‘

Figure 14-2: MeteoExplorer provides the “Streamline Options” dialog for users
to configure display properties of wind field graphics layer.

The “Streamline Options” dialog (Figure 14-2) consists of two parts. The top part is named

“Streamline Display” and the bottom part is named “Derived Element”.

Here is a detailed explanation of each control in the “Streamline Display” group:

Graphics Type. MeteoExplorer supports three output forms of a wind field, including
streamline, wind barbs, and wind vector arrows. Figure 14-1 and Figure 14-4 shows the
streamline output, Figure 14-3 shows the wind arrow output, and Figure 14-5 illustrates
the output of wind barbs.

Streamline Color, Streamline Width, and Streamline Style. These properties also apply in
wind barb and wind vector arrow output forms.

Density. There are four density levels for streamline output represented from 1 to 4, where 1
represents the least density, and 4 represents the largest density. Figure 14-3 and Figure
14-4 shows the wind vector arrow output with density value of 2 and streamline output with
density value of 4 respectively.

Skip Grid Count. The number of grids that are skipped when drawing the wind barbs or wind
vector arrows, that is, every “Skip Grid Count” grid is drawn. For example, when the skip grid
count is 4, only the first, fifth, ninth ... grids are drawn. This option is usually use for
high-resolution wind field to avoid clutter of too many wind symbols.

Wind Velocity Threshold (m/s). This option applies in wind barb and wind vector arrow
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output type. Only the grids whose wind velocity is larger than the threshold are drawn.
Figure 14-5 shows the wind barbs output when the wind velocity threshold is 10 m/s.

-
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Figure 14-3: Wind vector arrow output with a density value of 2.
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Figure 14-4: Streamline output with a density value of 4.
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| Meteo Explorer
File Edit Option View Help

" BpE 9 ABL @ 3 2P

v

(x = 663, y = 359), (lon = 1245, lat = 28.2)

Figure 14-5: Wind barbs output when the wind velocity threshold is 10m/s.

14.2 Calculating Derived Physics Elements from Wind
Field

The “Derived Elements” part of the®Streamline Options” dialog plays a similar role to Figure 7-4

(page 88). Let us introduce them one by one:

® Elements: The combo box control “Elements” let users to choose a weather element for
isoline analysis. For wind field, the candidate elements include divergence, vorticity, and
isotachs. The checkbox “Show Contour” serves two functions. First, if the selected weather
element is not analyzed, check this control and click the “OK” or “Apply” button at the
bottom of the dialog will let MeteoExplorer perform contour analysis of the selected
element and generate a contour graphics layer representing the analytic result. Second, if
the selected weather element has already been analyzed, check (uncheck respectively) this
control will show (hide respectively) contour graphics layer representing the analyzed result
in the application window.

@® Stream line (or wind barb, wind arrow) color, width, and style.

® Shading scheme. The options of shading scheme are rainbow, aqua, white green, white blue,
yellow red, and white gray.

® Show grid-point values. Whether or not to show values at grid point.
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Again only part of contour display options are shown in this page. For a complete configuration of
contour display options, one may click the “More Options” button to open “Contour Analysis and
Display” dialog (Figure 7-6). Users may reference section 7.2 (page 88) for detailed description
on how to configure contour properties.

Let us summarize the steps on how to perform a contour analysis of whether elements of wind
field in MeteoExplorer:

1. Use the combo box control “Elements” to choose a weather element for contour analysis,
and then check the “Show Contour” control next on the right.

2. Optionally configure contour analysis parameters and contour display properties.

3. Click the “OK” or “Apply” button to let MeteoExplorer perform contour analysis of the
selected element and generate a contour graphics layer representing the analyzed result. The
difference between the “OK” and “Apply” button is that the former will close the dialog after
making the users changes take into effect whereas the latter will keep the dialog.

The order of step 2 and 3 can be exchanged, that is, users can generate a contour graphics first
and then customize the result by adjusting the parameters.

Figure 14-6 shows the analytic contour of vorticity field overlaid on top of Figure 14-5. Figure
14-7 shows the shaded analytic contour of isotachs overlaid on top of Figure 14-5.

i Meteo Explorer =

File Edit Option View Help
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(x = 550, y = 284), (lon = 111 4, lat = 38.8)

Figure 14-6: The analytic contour of vorticity field overlaid on top of Figure
14-5.
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Meteo Explorer

File Edit Option View Help
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Figure 14-7: The shaded analytic contour of isotachs overlaid on top of Figure
14-5.
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Chapter 15 Interactive @ Composition of

Synoptic Chart
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15.1 Introducting Synoptic Scale Toolbox
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¥l tbAh, TERA T Selection J& IS S m i Hh AR ER IR 5 3L

%
~

O MR FUEHIE TR L Sk NI, DB iR
SRR L. AN, TR F 7 Selection J& T SR B (KA & 3L

W RS 5 BIAE, Rt ik~ (ERIA TR DT R A A R L6 51k R
S50 N3, REDINNAR KK THIEH] T, MeteoExplorer HFHEATH KA,
oK, FHEENAERREF SIS .

3

N

15.2.1 Point-Type Weather Symbol

BRRRAFT SO, AR, R, OKET, B, KB, FPRRW, FEW, R,
BURW, WINg, Mg, b, RE, 2%, B, 248, 3, WA BOLE, BX,
Zr, IR, %, 8%, &%, K&, Fh, X, HEER G500

S RRAST S iR LR o, P IR TR A R s e, R RS A B
PR S I ERALE, SRS SHERTF & N BoR, IR SIS R =+ O
TR — A B Z S E IR TE S E 4 3.5 11 29 10D,

FRISINSCER 548, AR S RABERE. Mg RS, RRESZH T
HFER N BB eia#42d (B 15-4A) . iz T A 7-3 (58 87 1) At
PEE PG HE . LR BN AL, 7 Al U SO R B . 9~ F s
FoRAERE P i O B g SR S IR E A B S, B3I R NTER: (Add Annotation) X
THHE (& 15-2). 7£ “Enter text” SuiBi= I AR I TG, Hd “OK” =41’
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B AR . B3 Bl “Cancel” L HUH A K IRAT o

f Add Annotation: l-é_:hj

Enter text: 588

OK ] { Cancel

-

K 15-2: A/ @B RINER (Add Annotation) STIEHER G S F RN 2] 2417
iR EA

15.2.2 Vector-Type Weather Symbol

REMRAFTSOIN=ZZR WRERE]+ ZFRIZ DT, B R RERR
S R 7 i T A 2 T AR Bl SR 7 SR 28 R AT 5 I I B SRR A Bl
PRUEEBER TSR, B Bl bR 22 SR 8 RS 5 AT R

REMRAFSHEERGEG T e, X537 5ME - (5 15-4A),

15.2.3 Binary Choice Point-Type Weather Symbol

K —RRR B R RS S, BMR A/ 55 75— M RAM S ILERTE LT TR
PR —MeH. Z2AR SR RAFSERFEEEE G, WIEF G, FEEERME.

— DR AORESN S RIS S H S B B BRPR A O B S s O E
PERR—F KSR S, HP Rt RbR A8, s st P sdRbs 4 s, A
JEH Oy WP O R IXFE, F P R RS AR, AR RBR s B P R RS A B, AR
A H e X T EEELAME, 4 B bR 22 B AT i 15-3 BRI NS E 26hs
i (Add isoline label) XfiEHE. I NSAEAAME G mith “OK” 4% LA IARE . 7 B
ARG R, S HSEH P E— A S EEFEEEMA RS ERES, 25T
FH P $8A S A 2R 1 HE PR BRI o

ZRP AR SRABERERE.

Add isoline label: L-'L-J

Enter text:

OK ] l Cancel

15-3: I TS IS5 (B 2 b R 4 MR S S A I N 2 8 L2 o
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15.2.4 Line-Type Weather Symbol

i 28 B R ST 5 1 402 BT P R 2 R e R AU 5 08 B H — 2R P S EE R A
HHIMZ . AR RAFF S EIEMELE, e, WINg, b, B8, #isk, RMEEZ, 35
WIREEIR 2, RERL, ME%EL, Ha X EASEL.

el AR AT S, F e ey SRS 2o B e M 2R 0k i, RS 2 IR R /e
RS B S AL B, IR e T 2RI E A o B e B RO A B e i 2R
2 5o

TEFEF I, MeteoExplorer 3K ix 86 F Fr 22 ] i 4% 1] i i FH FE 2 PR HEAT g b
B, THEAS RIS HIZL . MeteoExplorer SCHFTE FH F &2 il i 28 (14 [ B W B 2P0 1) 45 SR 5k
I T s ok . AT X —ZhREM AT . ZHT T Th e, 15I%E+ “Option, Preferences”
SN, {EfmUTBCE (Preferences) XJEHEH, 1 “Smooth linestrip when drawing synoptic
chart”. & 3-16 (3 41 11 B/n (G & TaTisent thiZkm Bongs R | 3-17 GF
42 5O SR 1K) ith 4 70U Tl e I 2 1 Sk s 25

EMZRIR SS9, fitk, WS, 35 RRIREREL, AL, HaXETlkE
g, MESEEMEELT AR EDIE, LFEMFERX (B 15-4B). MeteoExplorer
HRAE 2 Hi FH P I B 1) R AT, B AR AE RSB T AR ) SRS 2 s B RE s 75 i
A Ccolor) fF5 RHEBI% (size) FIFF SR RAIE Cstyle) 45144
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Synoptic-Scale Toolbox (e Synoptic-Scale Toolbox
TINIKIXIS || § TIS
LA S IR = A YA
Clojoogocse | | ¢lojee
P€ I 26,5 X €96 %
Eﬂﬁg <54

=
-
N

N

i\ e

A

///:4
VA
@= /Y%
DZaWm Y

Selection: Annotation Selection: Isoline |

Size BT D (R ’
e J

Q0N

A B
&l 15-4: MeteoExplorer HLfls 4 A il PRI R UF 5, BIAHITEER B
A T LR RO 30 % B BT S s PRI Ccolor) s 755 R IR 3
% Gsize). FIFFSHER FRIZIR Cstyle) #51k.

15.2.5 Moaodification of Line-Type Weather Symbol

Y HPERSESGNE T RFE RS B ER” &, R & R 8) SARE,
W /T AR e T3 — RAMF S L, MZRAFSEEeir. B 155 SR T ik
TE Sk —5K 500hPa i SRS, W BRARE BB — bR E N 512 (3RS S 26 B,
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ZEE A E s N R, DX TS R R A R

% Meteo Explorer

File Edit Option View Help
D |9 ™ Gacopy | @ | ¢ | O Previous @ Next @ @ P Animation

= \

(x = 746, y = 219), (xim = 819.6, y_im = -142.6), (lon = 152.8, i;:= 57.2)
B 15-5: HIPAERSESIE TRA b “BriHEL” i, JFERF
B RSl AR, AR AT RS CAR ALT R — RAR S b, WRZR AU

SRR TEER

B ADMRAFT SRR, BIERIIZR ST 54 T BERE . MeteoExplorer %
b TR R AT 5 l  se s, DA B P X0 4 A g A O R R ' 5 B R
Fo

Rk, = A B B B I R R SRS I, B il Rt sh 212 RS
Fi B SRR SRS TFIREI L. TR, B % N s i) 25— s AR AEAL T
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SRARTE, BT RObR A SR R B A S R T AP R, PRy SRR A B E B JE MR
FFEERmE L. A 15-6 Fros, WRIEH] A TR 2k b, Wzl s Eom R — 4
NTTH BB DA GER, DO TR L. B 157 8o TBSUR SR
2

@T’
T NRR: BIEME AN T S AN S S SRR T S BRI RS . B
BRI B RR R A
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Eile Edit Option View Help

e © Gacopy | @ | ¢ | © Previous @ Next @ @ P Animation
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| y l‘ 3‘6' :
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540

|(x = 751, y = 122, (xim = 8223, y_im = -195), (lon = 1568, It = 602)
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LA BB s KA T A 2RSS

15.2.6 Move and Cut of Weather Symbol

ER RN B YIS R

ST, Bk BAOUR R S B R A B T AR R R
WE AR Eh s BT VLIRS Do ] bR 22 B4 HAZ R AT S LA 3N, B B b e Hi 4R
Moalfd, A bR A B8 B i R AT SR BT )

VENATT B G, FATH R 16-2 X5 -BIRAFF 5 Il & IR S 7 iR T R4S,

DA P i 2%

® 15-2: BIRAFT T PTEL S IR B L) 07 1

KA 2 FR BAETTE BE KRS

BRBRAT S HERFE DR RAFSEMEL RS TERNRAMFS (0

RERRAFFS H P AE 2l JF AR Bk bR e 8 e R RO AT .
SRS IHERNE, RIEHE) AR R
SRS EITTIE, B e AR A B E R
AR BT R

ZRR A RAFS TR & 1 RS EM By R, Wikt
— IR bR e B B A R L, SEHEME

&R RS M PE ey bR c g e ihZemgie i, B MHZ, B4, &hh
SR 2 B bR e R A R AR RN SRR R BRI, AR IR
P8, XEEESH] R E T2 E A 4, AKX,
FE. 5 sk bR A B e 2RI 2 R

2R AAF 5 S B AR OCAR RS B B AR U RS

KA R s BT

AL T e B IREs (BRI AEIRA D
DL IR 1 28 84 RS 5 4 [R] 1K) 7 9 222 1
Bk,

K SR AR % B 252 3 B BT DI R
AT EAEHA T oIk (RIS
ENEEIPIIRAS ) o 8 BUbs 2 B R
TSRS, R bR A SR A A A2 2l
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15.3 Undo and Redo

BAF S MEMH SR E LY. FESHBREPLEMWBII6E, AX 8Lk

MeteoExplorer tHAME4h o B 7 AT LLIE i 32 51100 “ File, Undo”, B3 T HA= L) " (Windows

A 5 6) (Unix/Linux BAS) 124, BUEHRGEREA S “Ctri+z” SCOEES TIRE. X T

e T, PP AT DS SE IR “File, Undo”, 8 THAERY © (Windows i) sl

(Unix/Linux fRA) $%40, B0 EREEREZL S “Crivy” SZH.

15.4 Automatic Save

MeteoExplorer SZ ¢4 214 Aif g 5 1RSI AE BB ZE BRAT N MICAPS 28 14 304 S0, #
1R R B R B O A R B Z W B N R 2 CR T R Z MR EE 2%
%5359, 29 7). RFEBEAIN “File, Save” B TRFERALS “Ctri+S” DAFTH 14
PRAFXTUEAE , F1 NARAT SCEE I SO 44 FERN o I8 B DL B LR ERAFIT , 15 R 8 S I File,
Save As” B PR A “Ctri+eA” DAFTH S ORAFXISUGHE,  H0 N\ PRAF SRR SO 48 FE
o

M ;B MeteoExplorer FURT %, WRIEH RERAMRKRAELZELEE, W
MeteoExplorer 2x#&7~ H 7 & B AEANRAE A0 St B2 R L NR AR 7 (&1 15-8). WA
FUREE 7, WRRFAEARAE G EZ IGO0 TR WA kst “Bon”, WFE
ok sEia AT AR .

MeteoExplorer A HAN{RAE LRI Sn%E B Z I DIRE, LADT 1k 24 H2 7 0 18 H i ) -
O gtk TR E S . ES2H E, MeteoExplorer £ 5g i MKy 45N A 4 45 R )2 44T B I i SC
b, ORI B — AR RS HHICE R PG SO B 3. @1 Windows Vista H1 R 77
P e B SR H %8 % N “ C:\Users\YourLoginName\AppData\Local\Temp 7, H:
YourLoginName & RGBS 4. i X 2 A m14_yyyymmddhh_rrrrrtmp,
Hdr yyyymmddhh AIG SR EIEES ], reeee 4 5 AEBENLEE R, 24 MeteoExplorer 1E 5 iE
W, 2K T 3T IR SO . 24 MeteoExplorer S iR HRS, AT AT (IR B SCPF 25 4%
FEER A G B s, (R P IR S EAR A A
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Chapter 16 Meso-Scale Weather Analysis

M 1.2 BRAFFUE, MeteoExplorer I T H R E RS HTIIEE, SCREH P LI EH A /73
x| RERAF S, BRRAGSHENMN, (R 5 R 2.

16.1 Introducing Meso-Scale Toolbox

MeteoExplorer H1[1H RS 4T Dhag 2l d RO T RSB, 47
Kl 16-1 s ROEE T BAS, Wdidkfesemm “ TR, FRETARE”.

Br wm v OBmE | | == j 7 |
m M ——| iSOl el | (IS
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=i 75 —p . | TOTT s 2000 | sese mcqvvv y - - —2
S e V4 Qan‘s.
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4 M N 5% { A 3 12 /N
PIAR £k
ok 12 N | e EEE X
oo 4 )(
— T2k - - RERIX 850hPa 5
500hPa & Jif
s
o 2{1 AN % HE JZOELS:
54
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) R IR X
- BEME (A fﬂ) AR E R LB IRk
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2
“es s n 254 2% B5Y1/%25)) 1B
588 WAl ‘* .

% 16-1 FTLVE H, FRETEMA S RAORELTEMATE 12 MES2MER, efilk: ik
B FrbEe. BEN\GA. UKE. HEINEE. AE. R AL BEHEL. BN EZER
fi BIVI/ R AT -

16.2 Using Meso-Scale Toolbox

I R T HAR G, BRARE o A2 i@ i . 7 A P BRb 2 B i o — 4%
B UL A2 2 o e A R LTRSS s — AN 6 B, DARE B P P R0 4 i i v (424
SeAk, TRFGAM I “ AT ee” iR fon ik o i 3 3.

REANFRRAFF T L HINEAR R, HRFATIERE AT AL E— & 0757, IERAHE
REUNERRT T 82K NIRRA AR R 5 Rt k.

16.2.1 Point-Type Weather Symbol

hRETEATR R GMRAFSAZ, RAKE. T, BEX A4, B
RAIRAF S I L J7 LU AT o, P AR I PR R K% LS 75 BUbs 7 i B e e 2 A+
SHERIALE, SR SRR & L RoR, A S SRR Z D O T
A EEREAMBIRSTES R 3.5 1. 529 10,

FERXPUANAF S, RAARHERT S B E BonJatt, BTNt
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16.2.2 Vector-Type Weather Symbol

KERIIAT 5 ORGSR KX AT . RER R T i 2 H
JUELR AT AR I B oy BB 2 BB 52 RS 5 FITAE O L, 2R R A 8l R B R S 5 1T 1A
B J Bl bR 22 A RS [T R R

XA SHBA B BT AR E .

16.2.3 Line-Type Weather Symbol

R T BA R FF S 8 R MR T KRS, BIEEEL. FEREL. 3 /M
ETHRLZ A ST IRLR . Wl FEZR. BREE. HEINEE. 2k 12 NNTAELR. 2t 12 /e
Mete. SR EL . s R EL. 3 /N B[R4 250hPa ZE 1T I BERFIEZR . T - 1875
Frbee, AL T 12 M UIARLR . 3 12 AR, R, B3R X 850hPa 5 500hPa
W2, 24 IAEELR. M2k, BEWL. BRRG. ML, T4 (FA8). mELk.
BEE (BRE). 12 /M EERFERX. 24 NARE. BERHE AR, WwhrikimEeE. &
WL, WRRERIRK 24 NI HELZR . 2.

BRI RS S, H 1 e sy RObs A2 S e 2R ke oS, ARG 2 U bR A2
SR S AL B, X e ke T MR A R . B B BRUb A A v 2k
(2% 5. 7R3 15.2.4 717 (146 TU) 4R 3 (1) 2 il it 22 FeF 11 <P 0 0 Th e [RS8 F F R T
BAT TR LTRSS .

SR B E T, B TR, WINEE. T 12 NIEERE. Bbde. B TE 12
INEFAEE L REZEZ AN, RS LR E B, FERRIRTE . Rk TR B R
MIFELE. WARERI AR 24 /N RELIX U540 EARiE4h, e i B R R SRR
B AN R R

16.2.4 The Rest Weather Symbols

FI RS, BISBSEEL. NEELAME. BiYI/8sh. ANgiFE L —Edhes
7 VEARIUEE . AR 55 S %5 15.2.3 . 55 15.2.5 . A1 15.2.6 TR,
XEAHES.

16.3 Automatic Save
TEERE T A IS B DL L w2 1) B S R A7 DI RE U SEEL |, MeteoExplorer % RS JE

TR RE TR KA T HERSZENLE], BIESS 15.3 75 “Undo and Redo” Fl1Zf 15.4
W “Automatic Save” FHREBIM AR, TEARZEMKIREGH
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Chapter 17 Nephogram and RADAR Data
Display

MeteoExplorer supports MICAPS thirteenth data type, that is, the satellite nephogram and
RADAR data files, which are often encoded in AWX, GPF, HDF format.

17.1 Configure Palettes for Nephogram

To open a satellite nephogram or RADAR data file, one first select the menu item “File, Open” or
click the corresponding toolbar button to open the file picker dialog. Then select the data file in
the dialog. Figure 17-1 shows the infrared channel of a FY2 satellite nephogram at sixteen
o’clock on September 11, 2010.

2 Meteo Explorer

File Edit Option View Help

Bed

9 ABLS ¢ I 2D

(x =778,y = 84), (lon = 167 .8, lat = 43.3)

Figure 17-1: MeteoExplorer shows the infrared channel of a FY2 satellite
nephogram.

Figure 17-2 show another satellite nephogram on December 9, 2011 and the data file is
encoded in AWX format.
The primary display property of a satellite nephogram or RADAR graphics layer is the color
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palette. MeteoExplorer provides the “Nephogram Options” dialog for users to configure the

palette as shown in Figure 17-3.

Meteo Explorer

File Edit Option View Help

BEE ¢ OB LS ¢« 3 & b

(x = 728, y = 344), (lon = 132.1, lat = 19.7)

Figure 17-2: MeteoExplorer shows the infrared channel of a satellite

nephogram encoded in AWX format.
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|'-- Nephogram Options x|

Shown Channel

Palette

0 |8

@ Infrored 101

1-02

) Radar 103

R 1-04

' Visibility 105

1-06 —

) WaterVapor 1-07 2
Wat=] Nl

% Cancel ‘ @gx ‘

Figure 17-3: MeteoExplorer provides the “Nephogram Options” dialog for
users to configure the palette.

At the top of the “Nephogram Options” dialog there is “Shown Channel” combobox control,
which defines the channel that is visible at the moment. A nephogram consists of at least one
channel data. If a nephogram data file has only one channel of data, the “Shown Channel” control
will be disabled as shown in Figure 17-3. On the other hand, if a nephogram data file has more
than one channel of data, the “Shown Channel” control will be enabled as shown in Figure
17-8.

The controls in the middle and bottom part of the dialog are used to select palette.
MeteoExplorer organizes the palettes into four categories: Infrored, Radar, Visibility, and
Water-vapor. Each category has ten palettes numbered from 00 to 09. To select a palette, the
user should first select a category on the left, and then select one of the ten palettes on the
right.

Figure 17-4 shows the same satellite nephogram graphics layer of Figure 17-2 with the
second palette in the Infrored category.
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Meteo Explorer

File Edit Option View Help

BoWE 9¢ B L @ I 2 D

v

(x = 644, y = 363), (lon = 1215, lat = 19.6)

Fiugre 17-4: This figure shows the same satellite nephogram graphics layer of
Figure 17-2 but with the second palette in the Infrored category.

17.2 RADAR Data Display

The procedures to process a RADAR data file are identical to those of a satellite nephogram data
file. Figure 17-5 shows a RADAR mosaic image at eight o’clock on May 7, 2012. A RADAR
graphics layer shares the same dialog as a satellite nephogram graphics layer.
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Meteo Explorer - EE
File Edit Option View Help

BDE 9¢ B LS @« 3 @ p

(x =443,y = 97), {lon = 96.5, lat = 54.0)

Figure 17-5: A RADAR mosaic image is shown in MeteoExplorer.

17.3 Configure Palettes for Multi-Channel

High-Resolution Nephogram

Section 17.1 demonstrates MeteoExplorer’s support of single-channel satellite nephogram data.
The application also supports multi-channel high-resolution nephograms.

Figure 17-6 shows a multichannel nephogram graphics layer encoded in GPF format. Since the
size of a multi-channel high-resolution nephogram data file is usually large, it takes a longer time
to load such a file.

& Tip: Since the size of a multi-channel high-resolution nephogram data file is often large, it
takes a longer time to load such a file.

For a multi-channel nephogram graphics layer, the “Shown Channel” combobox control will be
enabled as shown in Figure 17-8 so that users may select one of the channels for visualization.
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& Meteo Exp]orer &
File Edit Option View Help
QO E|9 ™ Gcopy | & | ¢ | O rrevious @ Next @ @ P Animation

)

|| (x = 864, y = 343), (x_im = 941.0, y_im = 248.1), (lon = 145.6, lat = 29.7)‘

Figure 17-6: Visualization of a multi-channel high-resolution nephogram data
file encoded in GPF format.

& Meteo Exp]orer
File Edit Option View Help
b I ™ | 9 © Gacopy | @& | ¥ | © previous @ Next @ @ » Animation

-

-

o F
(x = 730, y = 307), (x_im = 698.0, y_im = 227.2), (lon = 127.6, lat = 36.5)

Figure 17-7: Visualization of a multi-channel high-resolution nephogram data
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file encoded in GPF format.

Nephogram Palette Options (o]
Shown Channel
Palette

x 2
@ Infrored 3
4_—-‘_———.

() Radar 1-03

1-04
- 1-05
() Visibility 1-06

1-07
(©) Water-vapour |I-08

1-09

oK ] [ Cancel

Figure 17-8: For a multi-channel nephogram graphics layer, the “Shown
Channel” combobox control will be enabled so that users may select one of

the channels for visualization.

17.4 Customize Palette

MeteoExplorer provides users with the ability to customize nephogram palettes. MeteoExplorer
organizes the palettes into four categories: Infrored (1), Radar (R), Visibility (V), and Water-vapor
(W). Each category has ten palettes numbered from 00 to 09. For example, the resource file for
the last palette in Infrored category is named 1-09.pal. If user wants to replace default 1-09 with
her own palette, she can write a new palette file by following the predefined palette format and
named it 1-09.pal. And then copy the new file to the MeteoExplorer installation folder that is
introduced in section 2.2 on page 9.

The format is nephogram palette file is simple. In the beginning of the file, there is a row
specifying how many colors are used in the palette. Note that the keyword “ncolors” cannot be
changed. Then the file includes lines of red/blue/green components that define a single color.
The example below illustrates a 256 gray-scale palette:

ncolors=256

000

111

222

254 254 254
255 255 255
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17.5 Animation

Play animation with a collection of nephograms is a common operation users require. To start an
animation, the user should first select the nephogram graphics layers of interested in the

“ : P . ‘s ” P Animation .
Graphics Layer” window, and then click the “Animate” button (Windows build),

P>

(Unix/Linux build) on the toolbar. Once the animation starts, the “Animate” button will be

changed to 4 Step (Windows build), 0 (Unix/Linux build. To stop the animation, the user

may click the same button.

It should be noted that the nephogram or RADAR data files used for an animation should be put
in the same directory. In an animation, MeteoExplorer will sort these files by their names, and
load and visualize them one by one. What the last file in the directory is processed, the

animation will repeat by playing the first file in the directory.

In fact, animation is just a special form of graphics layer navigation in which the data files are
processed and visualized one after another, but in an automatic instead of manual manner.

Therefore users can do animation for all kinds of graphics layers in MeteoExplorer.

@

~

©  Tip: Animation is just a special form of graphics layer navigation in which the data files
are processed and visualized one after another in an automatic manner. Therefore users can do

animation for all kinds of graphics layers.
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Chapter 18 Cross Section Graphics

H T EE SRR WS N B EE 2 Bondr e —, BIH| i E S EDh e 2
BREAE DT —TThEE . MeteoExplorer T 1.2 FRASH F18 T IX TS BE .

18.1 Preparation

£ MeteoExplorer Hfil{EHITE], 1 E ik ol “ TH, HIERImEHE", B i

TR R 24 =5 DAFTHF T B 7 O (B 18-1). fEFFURIRE R, H
TR VEAT ) BRI A L P e S A B BRI 1 I B R (T B

» =NACA X

¢ ZES
A=A e
B |AERE | ST |

B

HERAMTR
l )
A

18-1: I LEFAC PRI “ TR, HIMERITE 7, B8 sy TEA A« E
7 FERH R T B BT 1o PR RS TR BT B T 1 B0 o AR T T .

18.1.1 Toolbar

R 18-1 45t 1 T B B O e T EAS R R AMZAL I & R ThfE . B« ) BTG
B dELErE, R AT DR AR B O R AR LD EMF SRR EIAR AR AR BB AR, DA
AR ECE R G ORI 2 NPT D RERSAE 3L T ORI PIAS/INTT PE4R A 4

R 18-1: Filim B 8 0 T AA i AR L e LT Re

Eelim A BRI R B TIRE




166
Chapter 18 Cross Section Graphics

AR RER A - AT IF “FTIF SO XEHE. S
e 0 T PO B S A
57 0 BT AR 5 Y8 O R AL EMF 2 B B i 2 ) B G
= 1.
2 3 T 2% ] - LERRFF 3 57 11 A28 T 177 3 4 30 T 1 £ 1
- 2 B

18.1.2 Specify the data source files

B T B BRI S,V s T O TR ) R BRSO e, IF
FE 4R K B BB AT FF SO 6 1l AE rh gk 2 ) 4R B e SR B BHE UE . BORb
MeteoExplorer R 7 ##LL NetCDF. GRIB1/GRIB2. F1 GrADS Zhict& A7 Ak i X dE ~c 4,
FHCLSCE I8 44 S I Z SR g A e BRI S o B I B8 So b 5@ 4 Y g 44 .
NetCDF SCAFIY FE 44N ne; GRIBL (GRIB2) CAFIIH FE 4N grib (grib2); GrADS SCAFIHIHT
JE4N ctl

(@ ===
A NE
EE | HELE | BBl

— —— =RHE X

B
= @ 3D grid
(- =@ Derived

@ Geopotential height [10gpm] @

@ Temperature [C] @ Isobaric

@ uwind [m/s] @ Isobaric

@ v wind [m/s] @ Isobaric

@ Absolute vorticity [/s] @ Isobar|
aric

@ Relative humidity [%] @ Isobar,

& Pressure vertical velodity [Pa/s]

@ CLWMR @ Isobaric

@ GPA @ Isobaric

prize NV

AR

18-2: HRRIIHT I — MBS E, ST b Ty =4 L L DL S5
HFERB VBT O My “ BRI M.

IR TIT — AR S e, SCPF iy =4 S L DL B S5 30K & DLE IR AR
WHAEMZ R “ERY” MM Bai et (& 18-2). W1 4R 45 I 2 3T R HIE
FIT R, PR S B R AR o A0SR — B SO b o =4 T e LR A R )
FLRME, A4 MeteoExplorer Y YIXAMds SCAF IR, BTG Tl /F#il i

2 BRSO, T AR R T BRSO SO 4L, SRR RIS
o XN, JFRA BRSO A A R AR 2w A LR, B4 1% 2 i
VR 7 (0 B DS 2 R A A A



167
MeteoExplorer 1.3 User Guide

00
,k ~
MR
® [ il MeteoExplorer % ##LL NetCDF. GRIB1/GRIB2. #iI GrADS Zhd#% =A% ik A %k
iSO, B R IS B SO T A 48 iR 44 . NetCDF U Y i 444 ne; GRIB1
(GRIB2) UM E4 N grib (grib2); GrADS SCAEHIT 4N ctlo
® I R s IR SO A, HRE R RSO, 8T LSO R SO IR
Ji R VBRI S AS TR AL

18.1.3 Plot a Apatial Location

BRI R, B 7R 2 B IRah, A TEE L 1 M 2 (WL B . MeteoExplorer fi
A7 W AR E A AL E . RIS AR 42 FE K U5V
%, ASZH T 3UAE MeteoExplorer 3= 7 I i RS ) 20— 25 2k B, ZRBUAAES RN 2%
SRR IR PR 22 4 Aoy T BB T R R AR 4 26
S, fERI R E D AN R RCE 7w D I BcE” T, s AR R A
B Rt 5 il T )2 ) 7 B o
N TR A G AR T

32 B 42— 2k LR B R F T ) 22 (R o B

BUAZ T e G i S A B, i st TR “a bl F Az m 24,
A JE S B 0K B shic MU RGHT SR, [ MeteoExplorer &% 4L AT A 10
I E— BV PN SHILBTES S 15.2.2 5 “ Vector-Type Weather Symbol”

LRBLHOE R I, 5 967t U A ST s LR BT 2 1.

Uathl5E RIS, YhBK TR MeteoExplorer T8 [101, (RN 2o BA T3 s AL B2 750
S BLIALEEE (818-3), b, 7E LA T A RINBARIRION R R, I A
I PR 0% X o S T PR A 26 B 5 30 T PR 0 e T 14855 [ 18-4).
3 P 1 D0 R e 5 1 002400 S A “ BT 0, DA
T L O S8 P B

£ “RITH IR T A B R\ R g 20 4 B BB SR S & T B 22 Rl s B

3 b Ffy R T s () 6 L R R A BT e B DU P LR S s R R e A FE U
Wk 18-4 Jras, WA LAERAE “TFIRZRE". “IFURLRRE”. “&Ibg e, M “ZIbHfg”
RGN A FE R, SRS el DU R 5 1) P B 50 A2 R A E 1 T )
AL E . PR “BImBEE” U AP i A2 cotheRs S RSy A B 1 R i 2 B k.

SEBRERAE AR, P AEAT AT LA [ I Aot P 38 7 A 32 R R B 1) i ) 2 ) 7 L



Chapter 18 Cross Section Graphics

XD #E0 RO HEY IAD SmE
Ded|9c e | HE|Y & |05 O © O »am

/S0
Seflen {100

PN W €=
110 64 120 A~

A
U

; 2

-

(x =753,y =32, (lon = 140.9, lat = 59.8)
Kl 18-3: 2l LR Bk /R 7E MeteoExplorer =& FIHY,  [FJ IS 2R B (19 9 i roi Ak
o 3 7N s T I A 48 4 U

HERE |SREE|
| | SRR (1205, 46.5) (1184, 42.4) (116.4, 38.3) (1144, 342) (112.3, 302)
FHRERE 120.5 i i : '
FHRHE %.5
! KtEE 117 e T S o
R 8.8
FRER 10 49
54
IR 1000
U 79
10
' 150
! 20
250§
300
|| 40
504
i 700k~~~
| S, 46.5) (118.4, 424) (1164, 383) (114.4, 34.2) (1123, 302) 000

A 18-4: PP T RRIORRTE, RN T HEABR, M O
0 PR 7 o 5 BT L A 3% BB PR 0 6 T L5

B, H18.1.2 FIAEEEIR ! RIRBTIRAIR. 157G i A A LE R A A T ) 2 i)
PHIRAE & TAF . o B 2, X P& TAR A 2 AR -



169
MeteoExplorer 1.3 User Guide

T NI 15 R S R 0 25 5 AR B BT LR AL M
Ao SR P T 2 AR PR AR R 1

18.2 Create and Configure Cross Section Graphics Layer
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18.2.3 Modification of Vertical Range
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Chapter 19 New Type Data Display
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Chapter 20 Weather Map Export

20.1 Save as Image File

MeteoExplorer provides the feature to save the rendered contents of application window as an
image file. The supported formats include bitmap (BMP), Joint Photographic Experts Group (JPG),
and portable network graphics (PNG). To use this feature, users may select the menu item “File,
Save As Image” and then enter the file name to be created.

20.2 Save as Windows EMF file

MeteoExplorer is able to save the rendered contents of application window to a Windows EMF
(Enhanced Meta Format) file®. EMF format is popular vector graphics format that is insensitive to
image zoom manipulation. Along with Postscript and PDF, EMF is one of vector graphics formats
that are required by technical publications and academic journals.

20.3 Copy to Clipboard

Apart from saving screen contents to an image file, MeteoExplorer can also copy screen contents
to system clipboard, so that screen contents can be pasted to another graphics editing software.
To perform this operation, users should select the menu item “Edit, Copy”, or click the
corresponding toolbar button, or use keyboard shortcut “Ctrl+C”.

Figure 20-1illustrates an example in which the screen contents are pasted into PowerPoint.

® The feature of saving as Windows EMF file is only available in Windows build.
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Figure 20-1: MeteoExplorer can also copy screen contents to system
clipboard, so that screen contents can be pasted to another graphics
editing software.

Figure 20-2 shows another example in which screen contents as rendered in Figure 5-7 (page
64) are pasted in bitmap format into GNU GIMP software, a popular image manipulation program

on Linux.
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