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Chapter 1 Introduction to MeteoExplorer

1.1 Introducing MeteoExplorer

MeteoExplorelis a crossplatform software for analyzing and rendering atmospheric science and
geoscience datdt supports popular data formats including WMO GRIB1/GRIB2, NeBEABS,

and MICAPS, and@ridessomebasic GIS futionalities. Developed withC++ MeteoExploreras

a native application enjoys the advantages of providing high performance while at the same time
requiring low system resourceddeteoExploreris designed to support all popular desktop
platforms includingMicrosoft Windows GNULinux, andSGl Iriboperating systems.

1.2 MeteoExplorer Primary Features

Below is a list summarizing the primary featuredefteoExplorer

Graphics layer managementshow, hide, properties configurationspavigation and
animation);

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

Streamline analysis of wind field

Computation of physics elements

NetCDF data process and display;

WMOGRIB1/GRIB2 data procesd 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 HDFE format
Interactive composition of synoptic chart (command undo/redatomatic save);
Meso-scale synoptic analysis;

Creation of crossection 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 seen 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.

B
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1.3 Technical Advantages

Commred with other meteorological and geographic information system software,
MeteoExplorerenjoys the following advantages:

1, Crossplatform support

MeteoExploreris designed to support as many mainstream platforms as possible fromwetiye
beginning so that users may usMleteoExplorerin their favorite platforms In addition, to
maximize runtime performancéJleteoExploreiis implemented as a native application instead of
an interpreted application like that implemented in JAVA or .NET. For MeteoExplorer
supports Windows XP/Vista/7/8Redhat Enterprise Linux 5/@&nd SGI Irixoperating systems.
Figure 1-1 shows the screenshots dleteoExplorerrunning underWindows XRA), Windows
Vista(B), Redhat Enterprise Linux(6), andSGl IriXD).

CER
=1l ]

B ME RANG AT Tos B X8 Kw Bt 20 DE BASA RGN GO PRA DEGS EINE
acer @ H 1 Qrevive Ot O O P dnimation

(A)WindowsXP (B)Windows Vista
5 ——

fle Edit Option View Help
BPE 9¢ AGL e 3 2 b BPE 9 ABS I b

(C)Redhat Enterprise Linux 5 (D)SGl 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 usexxperiencematter
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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, thattley hope thetools 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 usersptactical 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. lddition, we make use 0DpenGL andirectX 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 whatou-seeis-what-you-get way

In atmospheric science operations and researchthe demands from researchers and
professionalshave increasedremendously They hope an applicationcan not only analyze and
visualie more volume data in less timéut also export the rendered screen contents to an
image file of various formats. In this wathey can use the exported image files as part of their
products and research results in presentation or publications.

To meet the demanda 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 softwaredering
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 asepred after the switch. Third,

it is convenientto 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 graphicsndering engine has been implemented iltfteteoExplorer

Figure 1-2 gives anllustration that the rendering contents of Figurel-1Bis copied and then
pasted intoMicrosoft Word Figure 20-1 (pagel80) provides another example that the same
content is pasted intdvlicrosoft PowerPoint

The formats ofexported graphics include both raster graphics such as JPG, BMP, and PNG, and
vector graphics such a#/indows Enhanced Meta FormatEMB, which isrequired by most
academic journals and technical publications thanks to its losaléri#isute insensitive to image
zoom.
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Figure 1-2: In MeteoExplorer the screencontent can be copied to the
system clipboard and therefore used by other applications. In this figure,
the clipboard content is copied intMicrosoft Word

4, Advanced objective analysis technology

MeteoExplorer provides advanced objective analysis method that meets the requirements of
realworld weather analysisoperation. Isolines of analytical field not only agree well with
observatorystation data, but are as elegantly smooth as those manuabiyvdrby forecastersin
example is given ifrigure 1-3 that showsthe analytical field of 500hPa geopotential field on
March 23,2012
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IEle Edit Option View Help

=" | | %) © L3 cCopy | @Y | ¥ |°Previous D Net @ @ P Animation

i

[x = 283, y = 189), (lon = 32.1, lat = 52.0)

Figurel-3: Objective analytical field of 500hPa geo?mtential field on March 23,
2012.

5, Support all popular atmospheric science ddi@amats

As the main functionality dfleteoExploreris to analyze and visualize atmospheric science data,
it has to support as many data formats as possible. For MwteoExplorersupports WMO
GRIBAGRIB2NetCDFHDFGrADSMICAPSand ESRI shapefile.

By providing support for the mainstream atmospheridgesce 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 ahores of processing data
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Figure1-4: MeteoExplorersupports WMOGRIBAGRIB2NetCDFHDF, GrADS,
MICAPS, and ESRI shapefile. This figure shows the analytic result of a NCEP
global forecast system (GFS) datecodedin WMO GRIB2 format.

MeteoExplorelis able to not only analyze physical elements in the original data set, but calculate
derived elements as well. For exampMeteoExplorercan calculate potential temperature,
potential vorticity and so on from basic elements like pressure, temperaturd, véind. The
process of calculating derived elements can be referencedhiapter 6(page69). Figure 1-4
shows the analytic result of a NCEP global forecast system (GF®ndatkedin WMO GRIB2
format. In the figure the green contours represeriOOhPageopotential height field and the
shaded contours represegieopotential height field at.5geopotential vorticity unit.

1.4 Use MeteoExplorer on Mobile Devices

Over the past couple of years, the industry of information technology has enjoyed pafzst
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 advantadesiraf convenient to
carry, long standby time, and an intuitive touohiented manipulations, havbeenplaying more

and more roles in both personal and enterprise computing.

In the field of atmospheric science agdographic information science (GIS¥tware support is

the key for these alhew mobile computing devices to play their parts. It is necessary to port
existent software applications that target desktop computers to mobile devideseoExplorer
touch is such an endeavor to port deskiopented MeteoExplorer tanobile-oriented Windows

8 and Windows RTFigure 1-5 shows the screen shot dfleteoExplorer Touch running on
WindowsRT operating system.
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FHgure 1-5: Screenshot of MeteoExplorer Touch runningepnulated Microsoft
Windows RT operating system.

MeteoExplorer toucths a certified Windows store applicatioand provides a nativexperience in
that:

It focuseson informationby offering &ully immersive experience.

It implements dully hardware acceleratedraphics renderingngine.

It participates in the Metro style experience in Windowsh§ including Appbar, application
execution state management, device orientation handling and so on.

The nterface and controlsare designed to be there when you need them and out of view
GKSYy @2dz R2y Qi o

It providesthe stickto-yourfinger responsiveness of the touch support for panning and
zoomig.

5
5

5

For users of interested, please vist home page of MeteoExpler Touch at
www.eastodelsoft.com/software/meouch.htm to get more information

1.5 Online Resources

If you have any questions or want to give us your suggestions, please visibthe page of
MeteoExploer at www.eastmodelsoft.com/software/mexplorer.htnto get more information,
including notes of latest software release, helpcumentations email support, and dissgion
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/g;
Red Hat Enterprise Linux (RHEL) 5/6
SGl Irix 6.5

Processor and RAM

X86PC Intel Pentium2.4GHawith 1GB RAMs minimal;Intel Core 2 Dud..5GHawith 2GB RAM
is recommended.

SGIRISC workstatioMIPS R16000A 800MMath 1GB RAM.

Graphics adaptoand display
The graphics adaptor should support at le@gtenGL1.2 orDirectX 9
Screen resolution af024 768 pixels is miimal;160Q 900 is recommended.

2.2 Install MeteoExplorer

2.2.1 Download

One can visit MeteoExplorer download web pagevatw.eastmodelsoft.com/downloads.htro
download the latest releasof MeteoExplorer

2.2.2 Install MeteoExplorerunder Windows

In spite of the facMeteoExplorerfor Windows is released in 33t binary, thanks to the WoW64
(Windows32-bit on Windows 64bit) emulator of Window®peratingsystem,MeteoExplorercan
run under both 32bit and 64bit Windows.

You need to download either the file%he-win32-1.3.nnnnsetupzipQ or the file
Yhe-win32-1.3.nnnn- files.zipQwhere nnnn stands for the build number. The largeslue ofthis
number, the newer the release. The former file is a standard Windows installer ishat
recommended to most users; the latter file is indeed a compressed file contaiminbinary,
library, resource and documentationfiles of MeteoExplorer Users ned to uncompress the
downloaded file first. For the latter file, one can execute the fHexplorer.ex®from the
extracted folder to launctMeteoExplorerSo no installation process is required. For the former
file, there are two filesrfesetup.exeand MeSetup.msji and one folderycredist_x88.

To begin the setup process, all one has to do is to exenetetupexe First the welcome screen


http://www.eastmodelsoft.com/downloads.htm
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pops up as shown in FiguFggure2-1.

i’él Neteo 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.

joo

Cancel

Figure2-1 Thefirst step ofMeteoExplorefinstallation process: the welcome screen.

ClickéNext to enter the select installation fder page (Figur€igure2-2).
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i’;? 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> |

Figure2-2: MeteoExploreiinstallation folder selection page.

In the Belect Installation Fold&age, one may change the installation foldeld#teoExplorer
In addition, one can also choose whether to indtéditeoExplorerfor yourself, or for anyone who
uses the computer. SelecEveryoné to install the progam menus and desktop shortcut of
MeteoExplorerto the shared system menu; sele€tust me to install the program menus and
desktop shortcut oMeteoExplorerto user@ private menu. After the selection, clicklext to
enter the €onfirm Installatiofpage (Figur&igure2-3).
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i’f’;‘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 > J

Figure2-3: MeteoExplorerZonfirm Installatiofpage.

In the Wonfirm Installatiopage, one may clickNext to start the installation process, or
click éCancet to cancel theinstallation process. One may also clidRaclk 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 MNext >

Figure2-4: ThethstallingMeteoExplorefpage.

FigureFigure2-4 is a screen shot dthstallingMeteoExplorefpage. AdMeteoExplorerdepends

only on Microsoft Visual C++ x86 redistributable, the installation process should take less than
one minute to complete. After a successful installation, tiifestallation Complet&age should
appear as shown in FiguFégure2-5.
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i’§ Neteo Explorer E]":‘\

Installation Complete

Meteo Explorer has been successfully installed.

Click "Close" to exit.

Figure2-5: After a successful installation, tHéstallation Complet&age
should appear.

After a successful installation, the gram menus and desktop shortcut MeteoExploreris
added to the system.

2.2.3 Install MeteoExplorerunder Linux

UnlikeWindowsoperating systemthere is no WOW64 equivalent simulatorlimux As a result,
users have to determine if her operating system isb82or 64bit. A simple method to detect
the system is run thenamecommand

$ uname-a
where the paramete@Cstands for output all informationin the output information, one should
check the words likdé686, i386, or x86_64. If one sees x86_64, then her system ibit64
otherwise here system may be ®it.
For 32-bit system,one should downloadhe file Yhstall.siand Yhe-linux-1.3.nnnni386.tar.gx2
For64-bit system, one shouldownload the filedhstall.sitand $¥he-linux-1.3.nnnn-x86_64.tar.g@
After the download, one has to put the two files in the same folaled execute the installation
scriptYhstall.siwith root privilege

$ chmod +x install.sh

$su

Password: [enter yoypassword for root account]

# .[install.sh /opt

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

By default, MeteoExploreris installed to/usr/local/meteoexplorer. However, the installation
script Yhstall.siQaccepts 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 whichMeteoExploreiis installed to opt/meteoexplorer.

2.3 Add Resource File

MeteoExplorersupport MICAPSesource files including memesourcefile, nephogram palette
resourcefile and so onTo use your own resource files, all one hagdas to copy her fileso the

MeteoExplorer installation folde. By default, the Windows installation is W€\Program
File§ EastModelSoftMeteoExploref the Unix/Linux installation is
Wisr/local/meteoexplorerbinQ

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 resourcis filsed byMeteoExplorerand

the file has to be named ashicapPataMenu.txfand copied toMeteoExplorerinstallation

folder.

MeteoExplorerby default does not show the menu items given by thenu resource fileeven if

there exists one. To show the cesponding menus, the user may select the menu iéption,

Show Data Mend

The formats of the MICAPS menu resource file can be referenced in MICAPS user manual.
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(x = 419, y = 29), (lon = 859, lat = 60.7)
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Figure2-6: MeteoExplorersupports MICAPS menu resource file.

2.3.2 Customize nephogram palette

MeteoExplorer supports MICAPS nephogram palette resource file. A nephogram palette is
divided into fourcategoriesinfrared (1), RADAR reflection (R), visibility light (V), and Watervapor
(W). There are at most ten palettes for eamdtegorywith indices 00 to 09. So the third palette

in the RADAR reflection category should be named -@2.pal. MeteoExplorer by default
provides 10 palettes for each of the four categories. Nonethelessseser replace the default
palettes with their own palettes by copyirttpe palette resource files to thévieteoExplorer
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 UninstallMeteoExplorerunder Windows

There are two ways to uninstalMeteoExplorerunder Windows. The first method is to use
Programs, Uninstall a progr&m control panel. In the dialog (Figure2-7), selectMeteo
Explorerand then clicldUninstal€ button.
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@\J"ﬁ v Control Panel » Programs » Programs and Features - |¢,| Sea
Control Pancl Hogg 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 4.4.304.0
B Skype(TM) 6.3 Skype Technologies 5.4, 11/15/2013 208ME 63105
[ '_l\lMicrnsoﬂ: SQL Server 2005 Compact Editio.. Microsoft Corporation 11/14/2013 169 MB  31.0000
Eﬂ?ﬁﬁ Bing BihiE Microsoft Corperation 11/14/2013 514 MB 11.169.02 i
E7 Windows Live Essentials 2011 Microsoft Corperation 11/14/2013 15.4.3555.0308 3
» Microsoft Silverlight Microsoft Corperation 10/10/2013 149 MB  51.209130
[ MeteoExplorer EastModelSoft 8/26/2013 149 MB  13.0173
["1HashCalc 2.02 SlavaSeft Inc. 7/3/2013
["1windows 7 USE/DVD Download Tool Microsoft Corperation 6/29/2013 271MB 1030
S NVIDIA Update 1113 MNVIDIA Corporation 4/14/2013 1113
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
E-v AlerTV AVerMedia Technologies, Inc. 11/4/2012 281MB 6018
W2 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
EFiIeZiIIa Client3.53 FileZilla Project 3/6/2012 165MB 353
gWinRAR 4.10 (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 uninstalMeteoExplorerunder Windowsis to use
Wt NR INFAVYESSG F € € F LINBANI YQ Ay O2ydNRE
¢KS &aSO2yR YSUK2R Aa 02 asStsodu Wi yAyauoul ff asSus
MeteoExploref ¢ KA OK Oly 68 F2dzyR FNRBY W{{FNIzT ! ff tNB3J
2.4.2 UninstallMeteoExplorerunder Linux
To uninstallMeteoExplorerunder Linux, just remove thMeteoExplorer installation foldeEor
example, ifMeteoExplorerA & A y a U I f/dsiddeal/ejeoedpPre®S NS BVS Odzu S G KS F2f

commands:
$ cd /usr/local
$su
Password: [enter your password for root
# rm¢rf meteoexplorer

aaog

Notes that the last command require root privilege.
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Chapter 3 MeteoExplorerBasics

3.1 The Application Main Window

The main window oMeteoExploreris shown in Figur€igure3-1 (Windowsrelease) and Figure
Figure3-2 (Unix/Linuxreleass.

File Edit Option View Tools Help Update Available
D E|9® Gy | EE B 7 | P

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

Figure3-1: The user interface dfleteoExploreQa Y I Ay gAY R2 g dzy R

The design oMeteoExploreruser 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 statusTier. Windows and
Uni¥Linuxrelease share the same Ul layout but different styles, in particular ichms. design
choice makes the Ul dfleteoExploretto be consistent with the operating system.
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| MeteoExplorer

File Edit Option View Tools Help

"B E:9 e
“fﬂ!{.’p?‘ =

AR T eI 2P O &

——__ 40

(x=1723.y = -2), (lon = -176 6, lat = 74.6)
| E——

Figure3-2: The user interface dfleteoExploreQd& Y I Ay A Y R Zibuxslzy R ¢

3.2 Menus

Application menus provide a comprehensive way for users to access all featieseofExplorer
The following subsections introduce the functions of eachleygl menu oMeteoExplorer

3.2.1 File

Table 3-1f Aada +ftf GKS YSydz AdSYa t2y3 AGK GKSANI T

z

Table3-:TKS YSydz AGSYa |f2y3 gAGK GKSANI FdzyOlAzy

Menu ltem Function Shortcut

New Create a new synoptic char layer. &dwapter 15 Ctrl+N

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

Save Save the current edited synoptic chart MICAPSormat Ctrl+S
data file.

Save As Save the current edited synoptic chart MICAPSormat Ctrl+A

data file, but with another file name.
Save As Image Save the rendering contents of main window to an im:¢ Not  Available
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file. Supported formats includebitmap (BMP), bint (NA)
Photographic Experts Qup (JPG), and portable networ
graphics (PNGHeeChapter 20

Export As EMF Save the rendering contents of main window toEMFfile. NA
SeeChapter 20

Exit Exit the application Ctrl+Q

3.2.2 Edit

Table 32f AaGa ff GKS YSydz AGSYa HditQfefitH 6AGK GKSANI Fo

Table3-2: The menu items along with their functions under tiditmenu

Menu Item Function Shortcut

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

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

Copy Copy the rendering contents of main window to the systi Ctrl+C

clipboard. For Windows build, the copied contents :
encoded inEMFformat; For Unix build, the contents ar
encoded in bitmap format. Seehapter 20

Inset, Picture Insert a picture from a disk image file to the currenited NA
synoptic chart SeeChapter 15

3.2.3 Option

Table 33t AaGa tf GKS YSydz AiGSYa OpfioBQ Ir SoyAdadK G KSA NJ F

Table3-3: The menu items along with their functions und&r$ WCAf SQ Y Sy dzo

Menu Item Function Shortcut

Preferences Open dUser Preferences dialog to allow users NA
configure all application preferences. See sec8dh

Projection and Map Open dMap and Projectios dialog to let users NA
configure cartographic projections and me
parameters. Se€hapter 4

Customize Layout Customize layout of central canvé&eeChapter 5 NA

Show Data Menu Show or hide menus imported from MICAPS me¢ NA
resource file. See sectidh3.1
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3.2.4 View

Table 34f A & a

It €

GKS YSydz AGSYa Vew@ yWAaS ypdedi K

Table3-4: The menu items along with their functions under et A S¢ Q Y Sy dzd

Menu ltem

Function

Shortcut

Graph Layer Manager
Thumbnail View
Layout, Browse View
Layout,
View

Go To, Previous Tim
Instance

Image Expot

Go To, Time

Instance

Next

Go To, Lower Level

Go To, Higher Level

TimeAnimation
Time Interval
Zoom to Area

Full Screen

Show or hide graphics layer management windt
See sectior3.5.

Toggle betweeroverlaid view and thumbnail view
of all graphics layers. See sectiB.

Set the layout of central canvas to browse view. ¢
section5.1

Set the layout of central canvas to image exp
view. See sectioh.1l

Step back one time instance andeate a new
graphicslayerfor the elementcorresponding tahe
select graphics layerThe newgraphics layermwill
replace the old oneSee sectior.5.

Step forward one time instance andeate a new
graphicslayerfor the elementcorresponding tahe
select graphics layerThe newgraphics layermwill
replace the old oneSee sectior.5.

Move downwards the adjacent lower level ar
create a new graphics layer for the element
corresponding tahe selectgraphics layerThe new
graphics layewwill replace the old oneSee section
3.5

Move upwards theadjacent higher level andeate
a newgraphicdayerfor the elementcorresponding
to the selectgraphics layerThe newgraphics layer
will replace the old oneSee sectior3.5.

Start time animation. See secti@b.

Choose the time interval for time animation.
Zoom and pan the base map so that it will fit to tl
specifiedarea.See sectior.4.2

Toggle between fukcreen and windowed mode
See sectiord.4.2

NA

NA

NA

NA

Alt+Left

Alt+Right

Alt+Down

Alt+Up

NA
NA
NA

F11

3.2.5 Tools

Table 3-5lists all the menu items along Wik

GKSANI Fdzy Olila2Y&y def RSNJ (1 KS

GKSAN T

Y (
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Table3-5:theYSy dz AGSYa | f2y3 gA( RoodK YSNIAF dzy Oli A2y a

Menu Item Function Shortcut

SynoptieScale Toolbox Open synoptiescale chart composition toolbox. Se NA
Chapter 15

Meso-Scale Toolbox  Open mesescale chart composition toolbox. Se¢ NA
Chapter 16

Create Cross Section h LISy ( K8S &l N2ya@ | dzEAf A NA
users create crossection graphics. Seghapter 18

3.2.6 Help

Table 3-6lists all the menu items along Wit & K SA NJ F dzy QélpQ2 WS yas®PRS NI 4 KS W]

Table3-6 TKS YSydz AdSYa Ff2y3 gAGBKLIAKSSNUzPdzy OGlA2Y

Menu Item Function Shortcut

Contents Open dMeteoExplorer User Guidé documentation F1
with the default PDF viewer on us€system.
MeteoExplorerHome Open MeteoExplorer  home page at NA
page www.eastmodelsoft.com/software/meplorethtm to
get oneline resources.
AboutMeteoExplorer Open dAbout MeteoExplore¢ 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.

Table3-7: MeteoExplorettoolbar buttons along with their functions.

Toolbar button Icon of Icon ofLinux Function
Windowsbuild  build

New : Create a new synoptic char lay&ee
= Chapter 15

Open 7 Open a data file and create
=t m graphics layer after asuccessful

analysis of the data.

Save = Save the current edited synopti
: Q chart to MICAP®rmat data file.

Undo 9 9 Undo the last modification in editin

the synoptic chart. SeChapter 15
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Redo

(u
Copy :

=3 Copy
View, Home
Graphics Laye
Manager
Thumbnail View ;
Layout & ~
SynoptieScale )
Toolbox
Create Cross Section

™
Go To, Previous Tim | ;

() Previous
Instance
Go To, Next Tim =

‘ &) Next

Instance
Go To, Lower Level

(% ]

@
B

&

2

Redo the last modification in editin
the synoptic chart. SeChapter 15
Copy the rendering contents of mai
window to the system clipboard. F¢
Windows build, the copied content
are encoded in EMF format; For Ur
build, the contents are encoded i
bitmap format.SeeChapter 15
Restore the zoom scale and pi
offset to initial values

Show or hide graphics laye
management window. See sectic
3.5.

Toggle between overlaid view ar
thumbnail view of all graphics layer
See section 3.6.

Set the layout of central canvas !
browse viewor image export view
See section 5.1.

Open synoptiescale chart
composition toolbox. See Chapt
15.

hLlSy (K$ S&iN2EG
window to allow users creats
crosssection graphics. See Chapt
18.

Step back one time instance ar
create a new graphics layer for tF
element corresponding to the selet
graphics layer. The new graphi
layer will replace the old one. Se
section 3.5.

Step forward one time instance an
crede a new graphics layer for th
element corresponding to the selet
graphics layer. The new graphi
layer will replace the old one. Se
section 3.5.

Move downwards the adjacent lowe
level and create a new graphics lay
for the eement corresponding to the
select graphics layer. The ne
graphics layer will replace the ol
one. See section 3.5.
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Go To, Higher Level 2 Move upwards the adjacent highe
level and create a new graphics lay
for the element corresponding to the
select graphics layer. The ne\
graphics layer will replace the ol
one. See section 3.5.

Time Animation B & Start time animation. See sectic
3.5.
Time Interval - Choose the time interval for time
L Emss - @, ) )
animation.

3.4 Central Canvas

3.4.1 Zooming,panning androtating

Standard pom: To zoom indouble 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 zoomsmooth zoom differs from standard zoom in that the zoom scale changes
smoothly during the manipulationiTo 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.

Rubberband box zoom Pressand holdCtrlkey 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(FigureFigure3-3) . Release the mouse to end the manipulatidhe geographic area
defined by the rubber band box is zoomed to the entire canvas (Fijguee3-4) .



26
Chapter MeteoExploreBasics

Meteo Explorer
File Edit Option View Help
D E|9 ™ Gacopy | @ |E ¢ | O Previous © Next

© @ P Animation

S0

80

(x = 867, y = 573), (lon = 133.3, lat = 14.6)

Figure3-3: To doa rubberband box zoonmanipulation, pess and hold Ctrl
key and right mouse button, then drag the mouse and createbber band
box (the red box in this figurehat starts from the initial position and ends at
current mouse position

Pan Hold the left or middle mouse button and then drd&gelease the mouse button to end the
manipulation. When mouse is moved insitie central canvas, the geographic position
(longitude and latitude value) corresponding to the mouse pointer position is shown on the
status bar.

Resetzoom and pan offset to initial valueslick thelMlomeCbutton on toolbar to reset the
zoom scale anpan offset to initial values.
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& Meteo Explorer
File Edit Option View Help
D |9 ™ Gacopy | @ | ¢ | O Previous @Next @ @ b Animation

(x =172,y = 29), (lon = 77.6, lat = 51.9)
§ _—

Figure3-4 Release the mousko enda rubberband box zoonmanipulation
The geographic area defined by the rubber band box is zoomed to the entire
canvas.

3.4.2 Zoom to the specifiecrea

The zoordo-area feature helps users to precisely define a geographic region that occupies the
entire canvas. To do this, one may select the menu ¥éiew, Zoom to Are@o open the'Zoom

to Areddialog (FigureFigure 3-5). In the dialog, one may enter value of start (end resp.)
longitude (latitude resp.) and then clic®ke button.

Zoom to Area
Longitude start:end 7 . 130
Latitude start:end 15 . 55 ’
o | [ conce |

Figure 3-5: MeteoExplorer provides zoomto-area featureto 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 &8st130degreesand latitude range to
be north 15~55degrees. The zoomadapis shown in Figur&igure3-6.

& Meteo Explorer .
Ele Edit Option View Help
D |9 & Gacopy | @ |E ¥ | O rrevious ©ONext @ @ P Animation

(] £x = 149, yj 29), (lon = 66.4, lat = 46.4)
Figure3-6: The zoomed map after the user specifies the longitude range to be
east70~130degrees, and latitude range to be nortb~55degrees.

@
Tip: In MeteoExplorereast hemisphere corresponds to 0~180 degrees, west hemisphere

corresponds to-180~0 degrees; ndnt hemisphere corresponds to 0~90 degrees, and south

hemisphere corresponds t&0~0.

3.4.3 Full £reenmode

MeteoExplorersupports full screen display modthough by default it runs in windowed display

mode. To toggle between these two modes, users may sdety” dz NViévs Mull Screén 2 NJ
pressF11key. 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 MeteoExplore agraphics layeis logically a sedf 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 geiatpEXxplore
creates agraphics layer fom a data file. This practice @milarto the graphics layeconcept in

other meteorologicalpplications.

Whena graphics layecorresponding to a data file consists of information of a single element at

a single time instance and at a smdkevel (for example, @raphics layerthat represents
201302-20_12:00:00 500hPa geopotential height), we g@nform a number of operations to

the layer. Such operations include but are not necessarily limited to show, hide, edit, view file
content, remwe, refresh, navigate, and configure display properties. A description of these
operations can be referenced fable 3-8. Undersuch anorganizationall graphics layes are
arranged in a linear form. So in the graphics layer management window of MeteoExplorer 1.2
(Figure3-7), each graphics layer is represented by one list item.

When agraphics layeis 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 mationed in the last paragraph no longer seem appropriate. For example, what does
navigation mean for suchgraphics laye?

In order to apply the aforementioned operations @raphics layes of different types, we
enhance thegraphics layemanagement funonality in MeteoExplorer 13. In the newgraphics

layer management scheme, alraphics layes are organized into a tree structu(Bigure 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 tgtaghics 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 gfaphics layer of level one, therefore

can be callecsublayer. Let us illustrate the organization scheme with Figu®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 sublayers are created by analyzing 500hPa geopotential height feld 500 hPa
temperature filed in the NCEP data. The third file corresponds to a composed synoptic chart. As
shown in the figureMeteoExploreruse three levebne tree nodes to represent thgraphics

layers created from a data file, and two lev®lo tree nodes to denote thegraphicssublayers
created by analyzing a single element in the NCEP data.



30
Chapter MeteoExploreBasics

i

Graphics Layer

Graphics layer title Show

2012:F03 8 14H 081850 /A Z= | ¥

m

o i fa= F / 2
z: /diamond/oa/t850/12031320.000 Modify

View

Delete

= aa

Reload

Properties

LR

|

——

Figure3-7: The oldgraphics layer organization use a linear style in which each
list item corresponds to graphics layer, as shown ime graphics layer
management window oeteoExplore 1.2,

To facilitatedza SNE Q Y I y A LJdzt | { Me2egExfofepravidéds bIfew f@adures: I & S NE =

1.

If a graphics layer has a contour, the contour color will be used asdioe af 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 titlegraphics layer window is drawn in gray.

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

of the corresponding layer is represented Wi@; By contrast, the icon of a simple data file
is j
The icon of the current edited graphics layer is represented v

When a graphickyer is selected, the background of its title text is highlighted in blue.
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Graphics Layer
{11 {2011050100_018R%34(0202)T639GSI_a50hpas & (ur
[:lu, 20125018 048 00RF00NCEPTE AR Show
----- _] 2012010400 _204NCEP_300hPaTMP Hide
Modify
View
Delete
Reload
Properties
>

Figure3-8: In the graphics layer managemestheme ofMeteoExplore 1.3,
all graphics layes are organized into a tree structurewith each layer
corresponding to a tree node.

3.5.2 Basic Graphics Lay@perations

Table 3-8 describes the graphics layer operations providedelagh buttonof graphics layer

management window.

Table3-8: The graphics layer operations providedMgteoExplorer

Button name

Description of the operation

Show

Show the selectedgraphics layey in the main window of the
application.

Hide Hide the selectedraphics layes. Thegraphics layes that are hidden
will be invisible in the application window

Modify Set the edit status of the selected graphics layer to be TRUE.
may edit the graphics objects the layer. Note that only on
graphics layecan be edited at a time.

View View the content of the data file corresponding to the selec
graphics layerMeteoExplorerwill launch the default text edito
FLILX AOF A2y 2y dzd S NXI makes Bdnse Yo
non-binary data file.

Delete Delete the selectedraphics layes.

Reload Reread and reanalyze the data files corresponding to teelected

graphics layes. Replace thgraphics layes with the new ones. Thi
feature is helpful whethe data files are often updated.

Properties

Open thedGraphics layepropertie€ dialog to let users configure th
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display properties of theselected graphics layeNote that only ong
graphics layecan be configured at a time.

3.5.3 Single Layer Operations

The manipulated objects of the above operations are selected graphics lelgens 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 simdjlek of the title will make it unselectettlvhen 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 wayot toggle to visibility status of a layer: just click the checkbox control
next to the graphics layer title. In addition, users can double clickigher title to open the
oGraphics layeproperties dialog In both cases, no selection operation is needlit

@ D

)
. % 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 oplee ¢Graphics layer
properties dialog

MeteoExplorer also providescontext menufor operationson a single graphics laydo bring up
this context menu, just right clidkle of the interestedlayer (Figure 3-9).

=Vl 2011502 BnsAnaRtonsNCER = FiiE
: | Delete

Maodify
View

Reload

Set layer title as window title

Set layer colorbar as window legend

Properties

rEan

Properties

Figure3-9: The context menu provides convenient access to commonly
used operations on a single graphics layer.

CKSNBE FINB (g2 Y2NB 2LINIGA2ya F2NJ I aAy3at S 3INI LK
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configuration. Please referenéghapter page57) 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;

elements.
A graphics layer is usually a graphic representation of 2D dathlof 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 dynamiéme navigation differs from
animation in that users have to manually change the time frame.
To perform time navigtion 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 Ta#dle
For time animation operation, the toolbar buttons will change based on the current state. Before

P Animation &

animation starts, the toolbar button i< (Windows build) or (Unix/Linux

build). During the animation process, the buttimage is changed t — >*°® (Windowsbuild)

or 0 (Unix/Linuxbuild).

Users can change the time interval between two consecutive time frames during navigation or

27T

FYAYFGA2yd ¢2 R2 GKA&AXY aStSO0 GKS YSydz G4AYS a=z

button (Figure 3-10).C2 dzNJ OK2A 0S&a I NB [ @FAflo6fST FYz2y3
use time interval between consecutive time frasi@ the data set.

(I Previous @ Next (D @ P Animation |(5) Time Interval =

Y\ );’3 ol
\ \\\‘\\

Figure3—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
YSydz AGSY ahLIiA2ys t NEBFSNByOSa¢e¢d ¢KAa R f
(page37).

A
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3.5.5 Differences in Graphics Layer Operations for Different Type of

Data Files

As discussed in sgon 3.5.1(page29), the organization structure of the data diffesabstantially
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 andels. As a result, a single graphics layer operation
may have slightly difference meanings for different type of fil&able 3-9 provides a
comparison of what a graphics layer operation can ddM@CAPS data filend numerical model

output file.

Table3-9: A conparison of what a graphics layer operation can doMdCAPS data filend
numerical model output file.

Data |MICAPSlata file (level ong Numerical model outpuf 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 sublayers The selected
sublayers will not be
shown if its parent ig
hidden.
Hide Hide the  selected| Identical to left Hide the selected
graphics layers sublayers
Modify Set the edit sta of the | Invalid operation Invalid operation
selected graphics layer t
TRUE. Users may edit tf
graphics objects in the
layer.
View Open data file| Invalid operation Invald operation
corresponding to the
selected graphics layer.
Remove Remove the selected| Remove the selected| Remove the selected
graphics layers graphics layeralong with| sublayers If all
associated suayers subrlayers of a graphic
layer are removed, this
parent layer is remove(
as well.
Reload Refresh the graphic| Identical to left Invalid operation
layer by reloading and
analyzing its data file
Properties Open thedGraphics layerl Open the & ! y Aalj Open the &Graphics
properties dialog to let| a 2 R S tlidlog to let| layer propertie dialog
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users  configure  the
display properties of the
selected graphics layer

users add a newraphics
layer of the physics
element in the data set.

to let users configure
the display properties o
the selected subayer

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

element in the adjacen
level of the element of
the <lected graphics
layer The data fileg
should be stored in the
same fdder and named

by level information.

the adjacent level to the
element of the selectec
graphics layer.

3.6 Thumbnail View

There are two view modes in MeteoExplorer, overlaid view and thumbieil. In overlaid view

for example Figure 6-13 on page83, 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.

¢2 G233tS 0SG6SSYy (KS G¢2 A YViéew ThumtmaiS\Nely 2 N3
0b

corresponding toolbar buttonjj] (Windows build) or EE (Unix/Linux build). Note that

hidden layers will not be shown in thumbnail view. For a graphics layer created from a numerical

model data file (se€hapter § that consists of multiple sulayers, a thumbnail image is created

for each suHayer.

A4St S
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2011121312 _024E+D§(1420)T639GS!_850hpa-¢’ 2011121212 024E+D§ 500hpa, RYE(unie00BARYSOALIEO08E+--500°UAA B0 024
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/disk2/diamond/oa/h500/12051020.000 Idisk2/diamond/oa/t500/12051020.000 2012A8050A01EO08E+--1000°UAA B; 024

Figure3-11: The thumbnail view of six graphilesers.

3.7 Status bar

Except MeteoExplorer is in ftdtreen mode othumbnail viewmode, the screen coordinate and
geographical position corresponding to the mouse pointer position is shown on status bar.

3.8 User Preferences

MeteoExploremprovides a number of options to let users customize the applic&ibehavior. To
configure these options, one should select thieh LJ( Rré&fefeRicé menu item to open the
GPreferenceé RA I f Bd2).6 CA 3 dzNB

For nowMeteoExploremprovides seven options:

Render graphics with hardware acceleration;

Adjust screen contents based on map scale;

Smooth linestrip when drawing synoptic chart;

Show graphickayer title in canvas;

Animation period;

User interface language;

Data source directory.

B

B
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3.8.1 Switch between software and hardware rendering

MeteoExplorerhas incorporateda multifunctional graphics rendering engiribat is able to
switch between hardware acceleration rendering and software rendérifihis innovative
graphics rendering engirie our answer to the increasing demaaond graphics output capabilities
from atmospheric science operations and researElrst of all, the hardware acceleration
rendering technique providekigh rendering performanceand fluid user experience, both of
which improve use® productivity. Second, software rendering is the key to {ojghlity vector
graphics output Third, softvare rendering can serve as a backup solutnen user has
incompatibility issues ilmer computer system. For example, when a ussmotelylogs iro her

PC MeteoExplorer can automatically switch to software renderingde. This is a common
practice empbyed by other commercial software suchMg&rosoft Wordx Internet Explorer
Hardware acceleration rendering is turned on by default in MeteoExplorer. to toggle between the
G2 NBYRSNAY3I Y2RSaIRerdé §@phics vt hainyvar& ScCeleratia K S
control as shown in Figu@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 applicaticd@ behavior.

3.8.2 Adjust screen contents based on map scale

The second option is tad@ustthe count of graphics objects rendered on tt@eenbased on the
currentmap scale This option igurned on by default. The motivation behind this option is that

! Software rendering is only availableWindowsbuild 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 higbolution gridded field, wind field, rainfdield,
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 FiguBl3. In this figure, the 24our 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 showmith adistance of 2.5 degrees.

| XHHE REE ERO #EY IS0 =mE)

1300 <02
o LS A S 0§0-ﬁ
110, 64 120 a0y 03°s
02 ° | 0‘70)1 f - (110.5’-50‘7?‘1)%1
. 1.705 o 0.1 i1e o ° b 0.3,
O 04 © 01 03 mn_o@il

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

Figure3-13: The rendered result of the 2dour valid range precipitation field
forecasted by ECWMF. Here the map scale is 1000 kilometers and consecutive
grid points are showwith adistance 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 showwith adistance of 0.5 degrees (Figur 3-14).
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I Meteo_EprDrer
MHHE SEE BERQ WEY TS0 BHH
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Ug e we=
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01 02 01 02 02 02 . 0.1‘ 0‘1'

01 02 02 .04 02 0‘2'0.2 0.. ,

(x = 345, y = 167), {lon = 117.9, lat = 41.5)

Figure3-14: When the map scale is 100 kilometers, consecugkid points
are shownwith adistance 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 pBigure 3-15 shows a surface plot

data when thetAdjust screen content with map scaleption is turned on. Users are encouraged
to compare this figure with Figure7-1 on page85. It can be seen from the comparison that
dynamic contat adjustment can not only enhance rendering performance, but improve

readability as well.
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File Edit Option View Tools Help
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Figure3-15 The rendered result of a surface plot data when teljust
screen content with map scaleption is turned on.

3.8.3 Smooth line strip when drawing synoptic chart

MeteoExplorerprovides an interactive environment for users to draw the predefined symbols
and geometric shape§.he way auserdraws a line strip is to draw a number of anchor points
that determine the shapef the line strip. In implementationyleteoExplorercalculates the line
strip based on the cubic spline interpolation of tha@lygonal line linking thanchor points.

When a user draws a line strip by consecutively plotting a number of anchor points,
MeteoExplorercan provide a preview of the line strip bylrawing the spline interpolated line
from the polygonal lineToturn on this featuredzd S NJ & K 2 dzf ®nodh Srfeski@ wheni K S
drawing synoptic chaét OK SO\ 0 2 E  (OsRl¢dhdwBsplide inteipalaieN Bheavhile the

user plots a line strip. Users may dia this feature by deselect this control. To give a
comparison, Figure 3-17 showspolygonal line linking thesameanchor pointsused in Figure
3-16.

For a detailed description on how to plot synoptic chart in MeteoExplorer, please reference
Chapter 1%0n pagel4l
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(x = 426, y = 166), (lon = 92.1, lat = 49.8)

Figure3-16Y 2 K S ydmabtKliSestdp when drawing synoptic chart ¥ S| { dz
is turned on, MeteoExplorer shows the spline interpolated line from the
polygonal line linking thanchor points.
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File Edit Option View Help
=" | | ¥ & &3 Copy | Al | B ¥ |°Pre'vious © Next @ © » Animation

50

| (x = 351, y = 174), (lon = 83.2, lat = 47.4) ) J
Figure3-17 2 K Sy Simiédh lidestrip when dming synoptic chagg ¥ S| (i dzl
is turned off, MeteoExplorer just shows tilygonal line linking th@nchor
points.

3.8.4 Switch user interface language

MeteoExplorerprovide two user interfac€Ul) languages: English and Simplified Chinese. Users
may selecti KS fFy3dzr3S 2F GKSANI FI@2NAGS dzaAy3a GKS
applicatiorf. Under the hood MeteoExplorerchooses one of the two languages on its startup

~ oA LA = Z

LIN2OSaa o0& RSGSOGAY3 GKS FANRG fFy3adzZ 3S dzaSR Ay

% 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

MeteoExplorersupports a number of commonly used cartographic projections:
Lambertconic conformal

Mercator

Polar Stereographiof north pole

Polar Stereographiof south pole

Equidistant Cylindrical

Cylindrical Equal Area

Orthographic

Each projection has its own parameters, among which longitude and latitude of projection are
shared by all projectionsTable 4-1 summarizesthe definitions of projection longitude and
latitude ofall supported projections in MeteoExplorer.

Table4-1: Summarization thelefinitions of projection longitude and latitude oéll supported
projections in MeteoExplorer.

Projection Projection Longitude Projection Latitude

Lambert conic conformal Longitudeof natural origin Latitude of natural origin

Mercator Longitudeof natural origin Latitude of first standarg
parallel

Polar Stereographiof north | Longitude of natural origin Latitude of natural origin
pole

Polar Stereographiof south | Longitude & natural origin Latitude of natural origin
pole

Equidistant Cylindrical Longitude of projection centel Latitude of true scale
Cylindrical Equal Area Central Meridian Standard Parallel

Orthographic Longitude of projection centel Latitude of projection center
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'S ProjectionandMap X/
Projection
Projection Type lLamber‘c :l

Projection Latitude 63

Projection Longitude

Map

Theme lModern icolor)

L1

Country lRussia Federation

L1

Province

[] Show Terrain [] Show World Border
Show Scale Show Grid

[] Show Cities ~ [] Show South Sea

[] Shade Province [] Show County

[] Draw Graphics in Province

Grid interval longtitude-wise

Grid interval latitude-wise
¥ cancel 45 oK

Figure4-1: User can configurenap andprojection settings usinfyleteoExplore¥¥
el L) YR tdeP®SOGA2YE

To configure projection settings, please select the menu i6@ntion Projection and Magto
open thedProjection and Mag dialog as shown in Figured4-1. Users may choose a projection
type via thedProjection Typécombobox, andet projection center parameters intiet N2 2 SOG A 2 Y
Longitudet and &Projection Latitudé edit box.

During its launch procesdvieteoExplorerloads projection settingsof last sessionfrom its
configuration file. If the configuration file is not availablewill automatically detect geographic
location information on use® systemand loadpre-defined projection settings based dhe
location For example,fia use®& system location is set ablnited State§ then the pre-defined
projection settingswith projection typebeing Lambet, and the projection centebeing (90W,
30N)is loaded Figure 4-2 shows the reprojected map when the projection center is changed
to (80W 30N). Figure 4-3 showsthe re-projected map when the projection is changed to
Mercatorand (longitude, latitude) is changed to 0H, ©N).
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Figured4-2 the re-projected map when the projection (longitude, latitude)
is changed to§0W 30N).
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Figure4-3: the re-projected map when the projection is changedNtercator
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and (longitude, latitude) is changed to (H, DN).

4.2 BaseMap Settings

4.2.1 Theme

MeteoExploremprovides three predefined theme:

Operation In the operation theme (Figure4-4), 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, dfeme fits for the case when large
volume of data are rendered.

B

30N |

20N

10N NE

60E 70E 80E 90E 100E 110E 120E ‘ 130E 140E

Figure4-4: In the operation theme, the background is black and the land and
ocean is not distinguished. Tlperation themefits for the case when large
volume of datasrendered

Publishing: in théPublishing theme as shown in Figure4-5, the background isvhite and

the land and ocean is not distingsiied. All graphics objects are drawn either in black or in
grayscale. This theme is suitable for saving the screenshot of application window to an
image file used for publication or presentation.
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Figure4-5: In the dPublishing theme, the background isvhite and theland

and ocean is not distingshed. 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: ThedModerné theme isthe default theme ofMeteoExplorer 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 magpplicationssuch as Bing Map or Google Map.
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60E 70E 80E 90E 100E 110E 120E 130E 140E

Figure4-6 ThedModerrg theme isthe default theme ofMeteoExplorerin this
theme, the ocean is drawn in light blue and the land is drawn in white

To change the theme, please use tiltheme combobox in theProjectionand Mapé dialog

4.2.2 Country and Region

MeteoExploremprovides predefined map and projection settings fo® €ountries and regions in
the world. They are the globahlgerig Antarctica Argenting Australig Austrig Bahrain Belgium
Brazi] Bulgaria Canada Chile China,Colombia Costa RicaCroatia Cyprus Czech Republic
Denmark Egypt Estonia Finland France Germany Greece Hungary Iceland India, Indonesia

Iraq, Ireland Israe| Italy, JapanJordanY 2 NE I X 5SY2 ONJ (i A (KoreaSRepilblis Q& w S LJdz¢
of, Kuwait Latvig Lebanon Liechtenstein Lithuanig LuxembourgMalaysia Malta, Mauritania,
Mexicq Mongolia, Morocca Netherlands New Zealand Norway, Oman Pery Philippines
Poland Portuga) Qatar, Romania Russia FederatigrSaui Arabig Serbia Singapore Slovakia
Slovenia South Africa Spain Sweden Switzerland Thailand Trinidad and TobagoTurkey
Ukraine United Kingdom United States Uruguay Venezuela Viet Nam and Yemen More
countries and regions will be addedfirture releases.

When MeteoExplorelis launched, the country and region will be set based on the location
settings in use® system. To change to another country or region, used@muntry and Regien
combobox in thedMap and Projectioa dialog. Figured-7 shows the rendered map when the
user selectsWorldes.
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Figure 4-7. The rendered map when the user seled@/orldé from the
G/ 2 dzy ( NBEbéx cadiBoNirih2 dProjectionand Mapé dialog

4.2.3 Topology Terrain

MeteoExplorerepresents the world topology terrain height using a-pmnfigured color scheme
as shown in Fige 4-8.

Thetopology terrainis not shown by default in MeteoExploreTo showtopology terrain select
the dShow Terraiaicheckbox inii K Brojectionand Mag RA I f 2 3
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Figure4-8: Thetopology terrain shown itMeteoExplorer

4.2.4 SingleState/Province Display and Shadjn

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 Ganada Theoption is

turned off by default. To turn it on, users can select tghade Provingéecheckbox inthe

Gt N22SOG A2 yRAHYR Jal LI

Users can also choose to show only one state/province of a country. To do this, select the
province of interested from théProvinc& combobox control. Figure 4-10 shows the result of

show only British Columbia province of Canada. For this time, the-ehtyone-state feature is
applicable to eleven countries: Australia, Brazil, Canada, China, France, Germany, Italy, Japan,
Spain, Great Britain, and United Statdéore countries and regions will be added in future
releases.
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Figure4-9: The rendered map when thé&Shade Provingds selected.
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Figure 4-10: The rendered mapwvhen 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 tteg graphics objects are drawn
inside a specified region, such as the country or state border. fEatsire is available in
MeteoExplorerand disabled by default. To turn on this feature, selectdbeaw Graphics iiYour

| 2 dzy éndikbdx ini KS  aal LI I YR tTR@neask@egidnzhdtdefimed thefgigghics
Ad aLISOATASR ARguré A-PlahbiisNbe shadee igolindsPof sba level pressure
field on July 28, 2012. All the graphics objects are drawn inside the country border Whiteel
States.

2 MeteoExplorer

File Edit Option View Tools Help

BrE 9D ABRE- ¢« 3 2 pO &

(x =773,y =-6), (lon = -7.6, lat = 66.0)

Figure4-11: 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 insiddaskaof the United States.
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{x = 460, y = 380), (lon = -98.7, lat = 43.5)

Figure4-12: The sea level pressure field is drawn indlieAlaskastate of the
United States.

4.2.6 Show South China Sea

As shown in Figure4-13, when the user selectdShow South Séacheckbox ini KS aal LJ | YR
t NB 2 S O A &nyimfageR7ASbuthaCHina Sea is drawn at the bottom corner of the application
window. This option is only enabled when users choose China éCthentryé combobox.
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Figure4-13: When the user selectsShow South Séacheckbox ini K S
YR t NEB 2 S Qaninthgeéof SRuthl-Chiga=ea is drawn at the bottom
corner of the application window.

4.2.7 World Administrative Area, Map Scale, and Gridlines

aal LJ

Apart the features describedn the previous sectionsthe remaining features are all
selfexplandory. Figure 4-14 shows map of Japan wh é6Show County option is selected and
oShow Gridsoption is deselected. Figure15 shows map of Europe wheaishow World Border

option is selected.
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Figure4-14: The map of Japan wheishow Countyoption is selected.

Figured-15; The map of Europe wheishow World Borderoption is selected.


























































































































































































































































































































































































