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GPS BRI FHL » T30 G FAAJIT e ~ F O E: H A likcE X § R o<
FERZ T > UEGEIRG 2 ¥ RGPS TR E A SIeF AL R ook o
M @ 2z s s H#in K ~ JRutdk VR E

BN

FE K d R R RB o Gl ?x‘ LB AP M BTE B 4 R F
¥ bl40 2010 £ K D 2011 £ Ao R AR L fFfoa d I g FlatE e 51’?%‘
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FengEg o RER et AR SE R EOBE ARL FAFSiE

T (RoFs 0 2010) 0 FLORF A F SRS F RERY B0 RER M4
oA EE R ORI A Tk F PR OREMEF RS RS Rk
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Ow T oKkF BRE > 0 AR EKBR > Ry A0k § g 8 ¥ #(Ry=R/M,) - d
GPS @ 3]skt § 7 f 3% = 7 ' -k £ PW(Askne and Nordius, 1987; Bevis et al.,
1994 )

PW =TIx Dy, ,
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Water Vapor, IWV) ¥ 4 ¥ " -k 3k F R ik eh@ B
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WV shg & s E ke fox fi 2517 0 53 5 HEd gk
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i (mm) -

VLR R B R e E 0 < 5 ZWD TR el e ol &
GPS iz difh— & o P K2 o 2 o8 FAp Ll ordk * chglam < 3] 2% 300
w2 Pl B plEE ARSI R B B RE AT i Ap oM B enfR ) o R gt g
}“}}“},ﬁﬁ] Bk g vmEi- HEgOGI 35 A2 A am L o T ﬂw}?ﬂ
B RGPS £ AR (92000 22) Mk 2@ RRHLHRKBEE > T
érf"z K A TR SRR RIS R AT FID o AR ﬁfua‘?—i o 2R

Rk F AR R SR F B RN 4 Bopl sk ehE FEOREE 94
ﬁé‘%ﬁu‘? ’“;ﬁd GENEHR S F B B ARG oo

WA - ARZE R TE AN GPS MELEME R X S I st BB (TP
o eFELEE RSO R AR e BRI TER D AR SR TS
A S I R R ﬁﬂ?ﬁn&f;g;fg ERET R pEHIFEFLEITE S p
Byt g g H A% jﬁiﬁi—g‘*&f% Pk SO BpE T R Y gt § o F KT
BB PR A (4ol 2 9757 ) o SRR fI Sl AN A B 0 5
P AR HEFHIE SR R MR TR R G AR RPE RIS R B
RFRROF] O FFB I - 862 J PR .

-

L — ""_7‘#_ "‘K
i o= ‘1”3 £ /’l

B2 HikgeSiex 5> %5 % (Hugentobleretal, 2001)

11



LR TRt

1. Fitig & &P 2 GPS 7l AN

d3tiEd T 7 S AR R P ENEFTRESOY S L EROT R IL? 2
FrEEE I F RIEFEATT mﬁi’pg%ﬁ Ao 27 i £ m A2 GPS ‘} Jed2
ﬁﬁ’ip;ulm&ea12B%3%;$1ﬁ%aiﬁ;$m%@ﬁpi,
P ILopE R G 101 £ 60 10 p 1 16 p E - Fapp TRl m Bt A R
AFrehdl & R TG RIFRE R R DR %ﬁ'l% Bd A DR 7 R
EHSH R ST ke o

FALAAT AL 24 ) PEefR Y 2 S L HREE > L 4] ORI TR R E
R e LR IR A e N R IR i E s S o
(OBS_MAX #2 STAR = j£ ) z_ % » 3% E&]é‘;‘ﬁ Dr. John Braun i 2% > 41
R e e AR ki e 2P > OBS_MAX 5 Dr. John Braun #74x *
3 E o AR B PE PR B f oiplphiE T AR e S STARPIZ 2 A iF
2 dr a3k 0 p A TSKB & 4 #% "‘“Lr)a LR HEE (T AR e A o pLeh s B
Z_ 448 % Dr.John Braun #14k * en7 % > AR auEAeY B2 AT Rk and R
e O AR IS CR AL L E A R R i SOE T
1ol kg REHEDfEE c HEEFNBRELZ T A A2 %0
(1) * % A: A% e 23 STAR £ 1258 4 ﬁi&ﬁ(%&%?)

(2) > %B: A%e2 STARY U AT LK E
(3) % % C: A% 2 OBS_MAX 12 i & 4E &3+ §
(4) > % D: AME = OBS MAX & 2 B 7 &4 &3+ (Dr.John Braun #& * )

Aol A aplsk a5 100 3o g A B4t % BANC ~ & % HUWE ~ r$
% SGAN -~ L % FENP -~ & % TATA = & » k272 B 26|22 HR 470 £
AR WL R RGP Y A P fRE N2 PWV SEL &2 PWV iR | A b izt & o

BAVRe fRES ko F L gL R E T Pt E A ko T F R
ZDeERME G OPWV AT 3581 5 39 mMm>PWV cnT 232 X 7 4 v 4 6.8%;
EERY TR L RPIEEIEE 2 SR X ASEREBRE PWY
T3 L L 37 mms PWV enT 3o XL 5 4o 5 54%; > %5 Bw> % CRlA
i FBE TR PRI LA P HABE S X Do

BETAVRMF T F - a R AT L HfEE A% o d T3 L T UG
oA ®HET ROFRBE > PWV ehT 35 L 5 3.9 mm> PWV enT 53 L 7
LWL 58%; 3 BE L RGHARSTZ c PWV T 5% 4 5 4.2 mm > PWV T
A AV S 63%; LR RRP BERL O PWV a2 L 5 6.2 mm o
PWV e #5325 F A1 5 16.8% o
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1 2 RplEER* 2 fEE AN 2 PWV T35 (PWV L | A1)

3
) &l > %A = % B =% C %D I 5
T B
% BANC 3.4 mm 4.5 mm 3.9mm 3.7mm 3.9 mm
(5.1%) (6.8%) (5.9%) (5.5%) (5.8%)
5 % HUWE 3.5mm 4.4 mm 4.2 mm 3.6 mm 3.9 mm
(5.2%) (6.5%) (6.1%) (5.3%) (5.8%)
4 % SGAN 4.0 mm 4.9 mm 4.1 mm 3.8 mm 4.2 mm
(5.8%) (7.1%) (5.9%) (5.5%) (6.1%)
% % FENP 3.7mm 5.3mm 4.0 mm 3.9 mm 4.2 mm
(5.6% ) (8.0%) (6.0%) (5.9%) (6.4%)
1% TATA 7.6 mm 6.5 mm 6.3 mm 4.3 mm 6.2 mm
(20.6% ) (17.7%) (17.1%) (11.7%) (16.8% )
T 4.4 mm 5.1 mm 45 mm 3.9mm
- (8.5%) (9.2%) (8.2%) (6.8%)
= 3.7mm 4.8 mm 4.1 mm 3.8 mm
(a‘ﬂ% D) (5.4%) (7.1%) (6.0%) (5.6% )
2. GPS BB FTHRE R E PWV 2EMHAR 2 247
» 7 3t GPS mLp|F & A Y ZWD FRE R ZAPM M - F AT R
101 # 67 12p AN SF 2L pERFELENRESFSFY 0 F Tk R enpE
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BT 2RI enT oy > 12 [ EfRE MR L 21 mmo W A PWV 3 2
MR e 5 i RETHER FER DT RRFE 4 FTIaRA S
45 mm~2 | pFenT oL L 84 mm L G RF gvey R EE L F R0
LA * P oenm o gttt B T R TIRA 0 12 )RR
SHRA LT mm RS- S PWY el R E R FREFEEL 4] T
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pE
. 12 hr 8 hr 6 hr 4 hr 3hr 2 hr 1hr
* 19mm | 21mm | 3.0mm | 34mm | 51mm | 6.0mm | 17.6 mm
BANC (2.8%) | (3.1%) | (4.5%) | (5.1%) | (7.7%) | (9.1%) (26.5%)
T 1.7mm | 2.2mm | 27mm | 35mm | 53mm | 57mm | 16.9 mm
HUWE (2.4%) | (3.2%) | (4.0%) | (5.2%) | (7.8%) | (8.3%) (24.7%)
3 W 1.6mm | 28mm | 27mm | 40mm | 6.1 mm | 7.4 mm | 29.6 mm
SGAN (2.2%) | (4.0%) | (3.9%) | (5.8%) | (8.8%) | (10.7%) | (42.6%)
L 19mm | 26mm | 3.2mm | 3.7mm | 55mm | 7.1 mm | 19.8 mm
FENP (2.9%) | (3.9%) | (4.9%) | (5.6%) | (8.3%) | (10.8%) | (30.0%)
L ¥ 35mm | 48mm | 53 mm | 7.6 mm | 9.2 mm | 16.0 mm | 149.5 mm
TATA (9.5%) | (12.9%) | (14.4%) | (20.6%) | (24.8%) | (43.3%) | (405.5%)
15 21mm | 29mm | 34mm [ 45mm | 6.2mm | 84 mm | 46.7 mm
(4.0%) | (5.4%) | (6.3%) | (8.5%) | (11.5%) | (16.4%) | (105.9%)
= 1.7mm | 24mm | 29mm | 3.7mm | 55mm | 6.6 mm | 21.0 mm
(deiz L %) | (2.6%) | (3.5%) | (4.3%) | (5.4%) | (8.2%) | (9.7%) (31.0%)
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4, B 3B 2 AR R

P O AREFEFAY Linux kLT o pon £ £ Centos 6.3 5k A 0 T E & o
TR 4o

® Bernese Version 5.0

® Perl

® Fortran Compiler

® The Generic Mapping Tools

Centos 6.3 % % :

- CEBET L EDISO K
f CentOS 6.3 % % P¥ » 7 £ RLR 7 ISO 4 k B » 5 i1 ¥ 11 3eag 5§

MR S ARBS > SNF|F Y T L T Lo
F 7 T ¢ http://wiki.centos.org/Download
¢ g 7z ftp:/ImirrorOl.idc.hinet.net/centos/6.3/isos
~ P #4 ftp://ftp.tc.edu.tw/Linux/CentOS/6.3/isos/
#F 7 < & http://ftp.cs.pu.edu.tw/Linux/CentOS/6.3/isos/
- A3 EL http://ftp.twaren.net/Linux/Cent0S/6.3/isos/

)5 Bernese :BE_ ¥ A 4% 32 =AY o r i E R 32 ik A (i386) K A
5 o

/Linux/Cent0S/6.3/is0s/i386/ HYZZ 5 |

AY

H 1 A EEsXHN
T (B
L 0_README txt 20kB 12/7/6 T&=12:37:00
] CentQS-6.3-i386-LiveCD iso 690 MB 12/7/7 F&5:14:00
_] CentOS-6.3-i386-LiveCD torrent 216 kB 12/7/9 F&-6:31:00
_] CentOS-6.3-i386-LiveDVD.iso 1.6 GB 12777 _E4-9:03:00
_] Cent0S-6.3-i386-LiveDVD torrent 259LkB 12/7/9 T4-6:31:00
_] CentOS-6.3-i386-bin-DVD1.iso 35GE 12/7/7 _E4-8:46:00
_] CentOS-6.3-i386-bin-DVD1to2 torrent 182 kB 12/7/9 T 4-6:24:00
| CentOS$-6.3-i386-bin-DVD2.iso 1.1GB 12/7/7 E4-8:47:00
_] CentOS-6.3-i386-minimal iso 293 MB 12777 ER8:40:00 e ISR
] CentDS-6.3-i386-netinstall iso 194 MB 12777 _E4~8:36:00 V\
] mdSsum txt 577B 12/7/28 F4-6:48:00 SRR SRR
_| mdSsum.tst.asc 14KkB 12/7/28 F4~6:50:00
_] shalsum txt 6498 12/7/28 T4~6:49:00
_| shalsum.txt.asc 15kB 12/7/28 T4-6:51:00
_] sha256sum txt 865 B 12/7/28 T4~6:50:00
] sha256sum. txt.asc 1.7kB 12/7/28 T4-6:51:00
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http://wiki.centos.org/Download
ftp://mirror01.idc.hinet.net/centos/6.3/isos
ftp://ftp.tc.edu.tw/Linux/CentOS/6.3/isos/
http://ftp.cs.pu.edu.tw/Linux/CentOS/6.3/isos/
http://ftp.twaren.net/Linux/CentOS/6.3/isos/
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/Linux-CentOS-6.3-isos-i386-.png�

~ g CentOS B 18 ISO & 7% %

AL A A B e ke TR > FE T BIOS % w okt

BA(A P &% Minimal -] % £ 5 KB ) -
(@ mee=s

#| CentOS-6.3-1386-minimal.iso 2012/11/3 £ 0 Virtual CloneDrive

2 Cent0S-6.3-1386-netinstall.iso 2012710718 k5 Virtual CloneDrive

LT

r & Y
WG m

- 4 (T [}

EZEEW(N): CentOS-6.3-1386-minimal.iso + 150 Image files (*.iso) E

HE=R0) | | KA

NEHEOER IR > EEF - B2 FHGY kL CentOS 6.3 e AR R
£ 15 392MB et E T o v FHGYE pEART PG 03 652MB 3=

B s st o

Helcome to CentDS 6.3%

Ens1all or upgrade an existing system
Install system with basic video driver
Rescue installed system

Boot from local drive

Memory test

Press [Tabl to edit options

CentOS 6

Community ENTerprise Operating Suystem



http://yenpai.idis.com.tw/wp-content/uploads/2012/11/use-minimal-iso-file.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-boot.png�

Z N EEH IR AP R
[Step.1] S kabehz A » 7 iE & SKip BiE

elcome to CentDS for i386

Disc Found

To begin testing the media before
installation press OK.

Choose Skip to skip the media test
and start the installation.

{Tab*»~<Alt-Tabh> between elements i <Space> selects | <F12> next screen

[Step.2] Welcome to CentOS!

elcome to CentOS for i3B6

1 Cent03 |

Helcome to CentDS?t

|

{Tab>*#<{Alt-Tab> between elements i <Space> selects i <F1Z2> next screen

[Step.3] = kB35 % £ # 0 E 4% English -
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step1.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step2.png�

elcome to CentDS for

| Language Selection |

What language would you like to use
during the installation process?

Catalan
Chinese(Simplified)
Chinese(Traditional)
Croatian

Czech

Danish

Back

(Alt-Tab> between elements i <Space> selects <{F1Z> next screen

[Step.4] EH4E% » %5 usdg’
elcome to CentDS for i386
Eeyboard 3Selection

Which model keyboard is attached
to this computer?

s lovene
sr-cy
sr-latin
su-latinl

(Alt-Tab> between elements i <Space> selects i <F1Z2> next screen
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step3.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step4.png�

[Step.5] =4 £ & 2 » ok BHE L K> HhA B FHKE ?ﬁu”'l“,!f o

elcome to CentOS for i3B6

Error processing drive:

pci-BBB6:868:18.8-scsi-B:8:8:8
28488MB
UMware Uirtual disk

This device may need to be reinitialized.

REINITIALIZING WILL CAUSE ALL DATA TO BE LOST?

This action may also be applied to all other disks
needing reinitialization.

Ignore all Re-initialize Re-initialize all

{Tab>*+<{Alt-Tab> between elements i <Space> selects {F1Z> next screen

[Step.6] EFHFF » F#H UTC(RS A FF)» Fl i ksaudive UT 52

elcome to CentDS for 1386

Time Zone Selectionm
In which time zone are you located?
[ 1 System clock uses UTC

fAsiarShanghai
AsiasSingapore

AsiarTashkent
AsiarsThilisi

Back

{Tab»/<Alt-Tab» between elements i <{3pace> selects {F12> next screen

[Step.7] Root t& = e £ (Linux © & B &Ltk =)
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step5.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step6.png�

e lcome to CentldS for 1386

| Root Passuword |

Pick a root password. You must type it
twice to ensure you know it and do not
make a typing mistake.

Password :
Password (confirm):

{Tab»s<Alt-Tab» between elements i i {F12> next screen

[Step.8] =% #cm Ab(sda 5 i #eh% - BA & 2 40)

elcome to CentDS for i38B6

| Partitioning Type |

Installation requires partitioning of your hard drive. The
default layout is suitable for most users. Select what space
to use and which drives to use as the install target.

Jse entire drive
Replace existing Linux system
U=ze free space

Which drive(s) do you want to use for this installation?
sda 2488 HBE (UMware UVirtwual disk)

e

{apace’,<+>,<{-> selection i <FZ£> Add drive {F1Z> next screen

[Step.9] £ - =t AR % % § ¥ 220 F A
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step7.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step8.png�

elcome to CentDS for i38B6

| Writing storage configuration to disk |

The partitioning options you have selected will now be written to
disk. #Any data on deleted or reformatted partitions will be lost.

Go back Write changes to disk |

{Tab>#<Alt-Tab> between elements i <3pace> selects {F1Z> next screen

~ml

[Step.10] #—~ ifikvfu;;;\ it e 4o %> AP Y w5 3 CentOS 6.3 # * extd
R P 15

elcome to CentOS for i386

1| Formatting |

Creating extd filesystem on sdev/mapper-UolGroup-lv_root

{Tab>»/<Alt-Tab?* between elements i {Space}> selects

[Step.11] =% %= 2 » B8 Reboot %éfi.%g EE R
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step9.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step10.png�

elcome to CentDS for

Congratulations, your CentDS installatiom is complete.

Please reboot to use the installed system. HNote that updates may
be available to ensure the proper functioning of your system and
installation of these updates is recommended after the reboot.

<Enter> to exit

[Step.12] B 4 - & * root t& = & »

on an i

[root@Plocalhost ™

Perl % %
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http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step11.png�
http://yenpai.idis.com.tw/wp-content/uploads/2012/11/centos-install-step12.png�

¥] % centos g% H_i¢ * Bash Shell #r12 2 Z g et & %> v §_Perl | g ¥ ¢+ %

Ao RRERGT T TERSEE X EXFH AT

[root@localhost ~]# yum install perl

Setting up Install Process

Resolving Dependencies

—> Running transaction check

—> Package perl.x86_64 4:5.10.1-127.el6 will be installed

—> Processing Dependency: perl-libs = 4:5.10.1-127.el6 for package:
4:perl-5.10.1-127.el6.x86_64

—> Processing Dependency: perl-libs for package: 4:perl-5.10.1-127.el6.x86_64

—> Processing Dependency: perl(version) for package: 4:perl-5.10.1-127.el6.x86_64

—> Processing Dependency: perl(Pod::Simple) for package: 4:perl-5.10.1-127.el6.x86_64
—> Processing Dependency: perl(Module::Pluggable) for package: 4:perl-5.10.1-127.el6.x86_64
—> Processing Dependency: libperl.so()(64bit) for package: 4:perl-5.10.1-127.el6.x86_64
—> Running transaction check

—> Package perl-Module-Pluggable.x86_64 1:3.90-127.el6 will be installed

—> Package perl-Pod-Simple.x86_64 1:3.13-127.el6 will be installed

—> Processing Dependency: perl(Pod::Escapes) >= 1.04 for package:
1:perl-Pod-Simple-3.13-127.el6.x86_64

—> Package perl-libs.x86_64 4:5.10.1-127.el6 will be installed

—> Package perl-version.x86_64 3:0.77-127.el6 will be installed

—> Running transaction check

—> Package perl-Pod-Escapes.x86_64 1:1.04-127.el6 will be installed

—> Finished Dependency ResolutionDependencies

Installing:

perl x86_64 4:5.10.1-127.el6 base 10 M

Installing for dependencies:

perl-Module-Pluggable x86_64 1:3.90-127.el6 base 38 k

perl-Pod-Escapes x86_64 1:1.04-127.el6 base 30 k

perl-Pod-Simple x86_64 1:3.13-127.el6 base 210 k

perl-libs x86_64 4:5.10.1-127.¢el6 base 576 k

perl-version x86_64 3:0.77-127.el6 base 49 kTransaction Summary

Install 6 Package(s)Total download size: 11 M

Installed size: 36 MIs this ok [y/N]: y

Downloading Packages:

(1/6): perl-5.10.1-127.el6.x86_64.rpm | 10 MB 01:14

(2/6): perl-Module-Pluggable-3.90-127.el6.x86_64.rpm | 38 kB 00:00
(3/6): perl-Pod-Escapes-1.04-127.el6.x86_64.rpm | 30 kB 00:00
(4/6): perl-Pod-Simple-3.13-127.el6.x86_64.rpm | 210 kB 00:01
(5/6): perl-libs-5.10.1-127.el6.x86_64.rpm | 576 kB 00:03

(6/6): perl-version-0.77-127.el6.x86_64.rpm | 49 kB 00:00

Total 138 kB/s | 11 MB 01:22

Running rpm_check_debug

Running Transaction Test

Transaction Test Succeeded

Running Transaction

Installing : 1:perl-Pod-Escapes-1.04-127.el6.x86_64 1/6
Installing : 4:perl-libs-5.10.1-127.el6.x86_64 2/6

Installing : 1:perl-Pod-Simple-3.13-127.el6.x86_64 3/6
Installing : 3:perl-version-0.77-127.el6.x86_64 4/6

Installing : 1:perl-Module-Pluggable-3.90-127.el6.x86_64 5/6
Installing : 4:perl-5.10.1-127.el6.x86_64 6/6

Verifying : 1:perl-Module-Pluggable-3.90-127.el6.x86_64 1/6
Verifying : 1:perl-Pod-Escapes-1.04-127.el6.x86_64 2/6

X EREL > HFperl v Frig sk A

[root@localhost ~]# perl -v

This is perl, v5.10.1 (*) built for x86
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i B (Compiler) % % :

P15 F & ¥ Bemese iR el o Pl § & gee s g+~ gfortran f g7 i
BE A FeT (T T R E S )

[root@localhost ~]# yum install gcc gecc—gt++ gee—gfortran

F] % John Braun 7 & 423 £ % g77 258458 > i@ * gfortran 8228 ¥ 12 S o
£ MILE B 458 T30 SR 2 0 TP E R K gTT % E 0 2 g77 fgec
BA w2 (A LA TR T BT E gy 4 AT

[root@localhost ~]# yum install compat-gcc-34-g77

Net-Cdf % % :
gokiarie d enFopd g 1 opet-cdf eoft 5N 0 Fpt & % %K net-cdf eha sV
FATREATRGnetedf R AT R P F P AT 0 X K 4 e

$tar -xvf netcdf-4.1-3

$cd netcdf-4.1-3

$./configure --prefix=/usr/local/netcdf

$make

$make install

M fe ¥ .bashrc AL gk 35 % fiche™ !
export NETCDF=/usr/local/netcdf
export NETCDF_LIB=$NETCDF/lib
export NETCDF_INC=$NETCDF/include
export PATH=$PATH: $NETCDF/bin
$source .bashrc

The Generic Mapping Tools % % :
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ﬂmmmﬁw BRLEPFEFE LR GMT chg 2> Fpt FR %%
GMT ch% & i B - centos ¥ i % yumdp & 7 & £ - 4 £ 4o

[root@localhost ~]# yum install gmt gmt-examples

Fla A7 B RFROEFEHIrINE FL BRI I B EE R €
ok el g el e AL FE R gee fr make £ 2 & F § & KT §install_gmt
I L

[root@localhost ~]# yum install gcc make

[root@localhost ~]# wget -c ftp://ftp.soest.hawaii.edu/gmt/install_gmt chmod +x install_gmt

4

=N

dp 4 Lexinstall_gmt 5 7 7> & B R install_gmt & # %
FoxEz R N f“LI%P%“ﬂi%éiI&;{sk GMT e % o
M fe ¥ .bashrc A2 enzk 35 % Fcde ™ ¢
export PATH=/opt/GMT/bin:$PATH
export GMT_SHAREDIR=/etc/GMT
export MANPATH=/opt/GMT/man:$MANPATH
$source .bashrc

v.
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CER R

A & GPS FALAIZ 2 iR

# A GPS-ZWD p # it 3 B 42 B oAz (4o® 11 #75¢ ) i & d shell script 4+
perl & fEA2:N2F 3 kWA B AR ndedrd] > AR AE LB A EA B - B
F_i7 7 pF (Near-Real Time, NRT) » ¥ — @ p]&_> p (Daily Processing, DP) #2
BoNRT & & | g {7- =x » 3% p 115~ 3:155:15 FF e /| fFga— = » =
g 1oL w 3T Al o b4t 1015 g5 - X 22:00~24:00 - 3:15 §5
$ 2 0:00~2:00 > AL PRI A TRETHR A Z 20 FHE > KA S
Rl BT ALoDP & p T BE30 A 0 R TS - iRt waR
i # Jﬁ"‘ MRS T andiEvriR e K d D4 andn o
M 3K GPS-ZWD p ## it 3 E A2 B iiAz & 5 7 B p & 4R AR -
P A Ap B TR o GPS 3 A5 TR
DP #% %
2 -] B NRT 425
NRT % i v 4%
TORLR g ( Data Archiving, TBD )
101 & 5 % B 4> NCAR B 4-37H# 7 & -] Pl {7 - = eniin Az % 0:40~ 1:40 ~
240 & - | pFEE- & o gaw 1o PRanT AL o Blde D 0:40 889 - % 23:00~24:00 >
1:40 g5 % = 0:00~1:00 -

ok~ 0N RE

Data Pre-processing Bernese Data Processing Result Qutput

GET RINEX FILES FOR DAY DAY HOUR | Processing Status Files

COPY NETWORK COORDINATE I
FILE FROM DAILY PROCESSING

[3'EMP cOMPUTE MET RECORDS FROM

i AWS AND MESONET STATIONS

INITIATE BPE COMMAND

GET IGS RAPID ORBIT PRODUCTS |
Ge p Orbits files

GET CODE IONOSPHERE FILE

ELI=E)

B 11 3 A GPS-ZWD p i - 5 42 & i fe
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cwb nrt cron NRT(Near-Real-Time processing) #% 5

NRT #2 5 ¢ cwb_nrt(shell script #%) k fai & jifedrd]» v & 27 21T~ B
AR
1. T§9% p P 9 Rinex 4#%(GET RINEX FILES FOR DAY) -
2. 4§ #l# - = DP(Daily Processing )CRD #%(COPY NETWORK COORDINATE
FILE FROM DAILY PROCESSING)
3. & ) $EE S 9 MET #(COMPUTE MET RECORDS FROM AWS AND
MESONET STATIONS)
T Ui #uf # % (GET IGS RAPID ORBIT PRODUCTS (SP3, ERP, SUM))
T GIM T 4t & #5¢ 494 (GET CODE IONOSPHERE FILE)
Fx4- BERNESE i #2 ;% (INITIATE BPE COMMAND)
% W5 65 4 3 % 7 (CREATE RESULT PLOTS)
4o Bl AT 3R AR € v e e PERL A o

N o o s

GetRnx_rt.pl
GetCwbRnxNrt.pl
J' GetCwbRnxNrt_rt17.pl

2. COPY NETWORK COORDINATE FILE FROM DAILY PROCESSING ‘

l

3. COMPUTE MET RECORDS FROM AWS AND MESONET STATIONS | ‘SmosGrd.pl

4. GET IGS RAPID ORBIT PRODUCTS (SP3, ERP, SUM) “ GetOrb.pl

5. GET CODE IONOSPHERE FILE

6. INITIATE BPE COMMAND - cwb_nrt.pl
l’ cwb_grid_pwv.pl
7. CREATE RESULT PLOTS ‘ - parseStaPwv.pl

pltStaTimeSeries.pl

Getlon.pl
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NRT(Near Real Time processing) s+ 2 B 3L 4o+ !
cwb_nrt_cron : =1 ~/bin/cwb_nrt “date -u --date "3 hour ago" '+%Y %m %d %H"
~[bin/cwb_nrt : iig?l ra— X giE 4 op o] PFE B4 2012020112
GetRnx_rt.pl : 13 33/STA/igs_network 42 =k 4% RINEX 5 7
GetGeonetRnxNrt.pl : = GetRnx.pl iz = §* ftp://terras.gsi.go.jp/data/GPS_products/

GetCwbRnxNrt.pl @ #3£2-] pF CWB T00 ;%= RINEX # ;¢
GetCwbRnxNrt_rtl7.pl  #&4%1-] FF r-1742 5% = RINEX # 3¢
UPPERC2 @ # ¥ 4% LA 5 * B eaf s

SmosGrd : p #& AWS {r Mesonet 3

GetOrb,pl : 3] IGS -7 §* IGR FUE A &

Getlon.pl : 3] CODE # ™ § GIM 7 4k B A%
cwb_nrt.pl : 34 = Bernese BPE #% &

cwb_grid_pwv.pl : pFEPWV 32

parseStaPwv.pl : ## 3 PWV #§ & $& 3¢

pltStaTimeSeries.pl : g & x%i%l I3 ek

Near-Real-Time processing
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ftp://terras.gsi.go.jp/data/GPS_products/

cwb_nrt_cron : = =*~/pin/cwb_nrt "date -u --date "3 hour ago™ '+%Y %m %d %H"
~/bin/cwb_nrt ﬂi%l - X ehE A p ] PF Gl4et 2012020112

~/John/cwb_nrt &~ i Shell script 4% > #r NRT(Near Real Time processing):% &
TORERETG SRR 0 0T S owb nr A2 (S A& S AR )P

* T Bernese Campaign i3 {r4p € PCF(procedure control file)## -

CAMP_PATH=3$P #z%7F Bernese Campaign E&{E$P &F5/pub/john/GPSDATD
CAMPAIGN=CWB_NRT  #55% Campaign £4f&
PCF=CWB_NRT #f5E PCF(procedure control file)f& 54 7%

CAMP_PATH_POST_PROC=$%P
CAMPAIGN_POST_PROC=CWB_DP ##& Weekly coordinate solutions (CRD)REHIEE

KRB~ PP WL GPS % hp B4Rt 4 i Bernese s g v

yr=$1 HEGWmANUE2E F H H /N
mo=$2
day=$3
hour=$4

y2="echo $yr | cut -c3-4> #{eifa By GPS iy H HIF& =

gweek="ymd2gps $yr $mo $day| awk {print $1}"

gweekm1="ymd2gps $yr $mo $day| awk ‘{print $1-1}"

gday="ymd2gps $yr $mo $day| awk ‘{print $2}"

dom="echo $day | awk ‘{printf("%02i",$1)}"

day="ymd2doy $yr $mo $day |awk {printf("%03i",$2)}"

mjd="doy2mjd ${yr} ${day} | awk ‘{printf("%05d",$1)}"

S="GetCharSes.pl $hour™ #1701 GetCahrSes.pl &/ Ny Ee 5l By 5557 7 1) > J7 (FFE =

33



# T FTHFERY RINEX A -
echo ™"
echo "RETRIEVING RINEX FILES"
echo ™"

#1777 /pub/john/GPSDATDATA/ CWB_NRT/RAW H$#% T
cd ${CAMP_PATH}${CAMPAIGN}RAW

# Get data from IGS network

gunzip *${day}*.gz

GetRnx_rt.pl  ../STA/igs_network ${yr} ${day} ${hour} 2> /dev/null
GetCwbRnxNrt.pl ../STA/cwb_network ${yr} ${day} ${hour} 2> /dev/null
GetGeonetRnxNrt.pl ../STA/geonet_network ${yr} ${day} ${hour} 2> /dev/null
GetCwbRnxNrt_rt17.pl ../STA/cwb_network ${yr} ${day} ${hour} 2> /dev/null
$X/EXE/UPPERC2 ${day}?.${y2}?

fipd2 - & e el GetRnx_rt.pl ~ GetCwbRnxNrt.pl ~ GetGeonetRnxNrt.pl f=
GetCwWbRNXNrt_rtl7.pl w i Perl chfz ;4% > 1™ 5w BARN gl p

GetRnx_rt.pl

A T & i R U
# 2 Ipub/john/GPSDATA/CWB_NRT/RAW B 4%
1. 7™ JYARIT 5 en IGS i Hiek (& 80 s sISAT/igs_network # % ¢ )
7 RINEX 348 > #4295 igs_network 7] # 7 I1GS if Bigk e ftp xb 7 i‘
RINEX F 3 o

2. Fli* - IGS PR E ~ X ME ~ T RF Rfvin R bR 37 e
F 0 Fpt @ & et et UNAVCO B B $2 i chteqe 425 #a RINEX 4 58
il 4% 15 & Bernese mﬁi%l 3% 5 4 i 3R Bernese A7 3N i e0id 1T o

Input : igs_network & p p¥
Output : 2 i i {5 5o RINEX data(&] 4% & 5 .XX0 » XX & &)
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l GetRnx rt.pl

\ 4

#2357 I AR PRI
#% 2 Ipub/john/GPSDATA/CWB_NRT/RAW B 4k

T AR« R e getRnx_rt.pl» 5 AT §Leh GPS Fkt e 5 p A ch GEONET
GPS g > T 1335 SAT/geonet_network 4§ 3 4L ch7 7 ehizh ™ 497 3 e GPS 4 % -

Input : geonet_network # p pF
Output : 2 i i {5 eo RINEX data(&] 4% & 5 .XX0 » XX & &)
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|
|

[

A2 R T fmit
# 2 Ipub/john/GPSDATA/CWB_DP /RAW B 4+

Az A RIF getRnx_rt.pl » ie g 4 40T 4% Rinex #hedzs 45 > F15 F
%k 38 GPS 100 FALE p & F @I F % kP INh@ALS] > T2 FET
o

1. % % k& ¢GPS L =+t /ops/cwb/t00 » F] & t00 F 4L 7 &_Rinex #§ 1 5¢ »
#0170 % & ek e trimble 3 & 50 runpkr00 #2538 = t00 4% 8 T Rinex 481 3¢ o
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Input : cwb_network & p P
Output : 2 i i {5 5o RINEX data(&] 4% & 5 .XX0 » XX & &)

||
[ ]

| ]

R
R

[

A2 R T fmit
# 2 Ipub/john/GPSDATA/CWB_DP /RAW F 4+

Az A RIF getRnx_rt.pl > ie g 4 40 4% Rinex #hedzs 45 > F15 F
B 2R GPS rtl7 FALEA B @D F G b p a0 A G R T

2
o




2. F % k0 GPS F At = fops/cwb/t00 > F] 5 rtl7 FAL T 2 E_Rinex #he0té 3¢ o
i F & ek et UNAVCO 55 B 4% - crteqe 4255 = rtl7 A& I Rinex #hte 3¢ &
iz & Rinex #hE 7

Input : cwb_network & p p¥
Output : 12 i i& ¢ e RINEX data(&]f & % .XX0 » XX & &)

l ‘ GetCwbRnx_rt17.pl
l

=
l

v

_ b

% DP(Diary Processing) 7425 ¢ &5 GPS week ¢7% - % x%ih] dt— CRD # »
% k& - GPS &z zbeni= ¥ (A-priori Coordinate Information)§ = %% & » i
cRAhE > e Bernese A A2 g R T AR BER-E 2 I ko
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B R AR T R R R R R R R
# GET COORDINATE FILE FROM LAST WEEK DAILY SOLUTION
B R AR T R R R R R R R
echo ™"
echo "RESOLVING APRIORI COORDINATE FILE "
echo ™"
#7144 %1/publ/john/GPSDATDATA/ CWB_NRT/STA H$#%: T
cd ${CAMP_PATH}/${CAMPAIGN}/STA
if [ -f NET${gweekm1}7.CRD] #%%|T CRD #&
then

echo "COORDINATE FILE ALREADY EXISTS "
HAVE_CRD=0
HUIRAE STA Hik Ngis] - st CWB_DP H#k M=k
elif [ -f
${CAMP_PATH_POST_PROC}/${CAMPAIGN_POST_PROC}/STA/NET${gweek
m1}7.CRD ]
then

echo "COORDINATE FILE ALREADY EXISTS " #%%| 7 CRD 1%

cp
${CAMP_PATH_POST_PROC}${CAMPAIGN_POST PROCY/STA/NET${gweek
m1}7.CRD

HAVE_CRD=0

else
echo "WE HAVE TROUBLE "
echo "NO NETWORK COORDINATE FILE FOUND "

HAVE_CRD=-1 #Xi%%]CRD 1& - i tHsEaaaR 5

fi
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T oewb nrif A AR A R 1 FE A F kA TN ENE - GPS £t

R R R R T
# Interpolate surface observations to GPS Station Locations
R R R R T

echo""
echo "INTERPOLATING AWS AND MESONET RECORDS"
echo""

#1]#%1]/pub/john/GPSDATDATA/ CWB_NRT/ATM/SmosGrd H §#
cd  ${CAMP_PATH}${CAMPAIGN}/ATM/SmosGrd

cp /ops/aws/rsdf${y2}${mo}${dom}??.dat . #{& Bl Ay aws ERIE HEE T
cp /ops/mesonet/rsnf${y2}${mo}${dom}??.dat . ##FFI 7 ¥HY mesonet &}

HE T FERE . SmosGrd.pl
SmosGrd.pl --crdfil
${CAMP_PATH}/${CAMPAIGN}/STA/NET${gweekm1}7.CRD \

--year ${yr} --day ${day} \

rsdf${y2}${mo}${dom}??.dat rsnf${y2}${mo}${dom}??.dat

#MI55: H $% T aws 1 mesonet &k
rm rsdf${y2}${mo}${dom}??.dat rsnf${y2}${mo}${dom}??.dat

HEHS GPS 5 LT PBHAT A S ZDRH( MET 1) El/publjohn/GPSDATDATA/
CWB_NRT/ATM/H $%

for fil in 22??${day}0.MET
do
if [ -s $fil ]
then
mv ${fil} ../.
fi
done
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R FEAZ Y SmosGrd.pl s

A2 R TR AR P

BER AR § % ha BL&NFTAHE - A5 %h GPS i+ & p| 3 F AL
& 7% B/NRFe100 #5258 Follfo— Bo) PF rtl7 chRinex T ¥ - 2 5§ R
] 7 4% (automated weather system (AWS) and mesonet networks) ¢ ETEE R
Boe s B4 % 4 & d automatic meteorological data processing system (AMDP) ,k

v

MAFFE I o 0T L SmosGrd.pl 425 7 F & ﬁ%l r TR

AWS data :

AR R FEEDFROER AR EDE R R SR ORBIF
e v i LA rsdfyyMMDDhhmm.dat # 3% - 4 % =% /pub/aws p g™ > p =
I W

Mesonet data :

A B2 e ik g R ER 0 BEE R (dew-point) » b frip B R
SR FRACEPIFR o 2 L4 4 rsnfyyMMDDhhmm.dat 2 3% > 4§ & 230
/pub/mesonet p 4% > P @A ] - SRR o

A-priori Coordinate Information :

5 IGS i B b 78 A teene 35 ITRF e IGS %4 &4+ v 5 - %4 a0
o> 7§ _bernese iF ¥ chdE & £ fichy 0 F R m/zﬁ;ﬁ’.?ﬁ‘-rm@“ﬂé [ER
o A RERE - GPSHEjTRATE L P BN GPS L 2 X F F 02

2 ¢ 44 APR_MMyy.CRD.dat 5% » 4% % =+ $P/CWB_DP/STA 7 4T -

Fli 8 ZTD 4 5 PWVEFZ & § 2 GPSaht g R{oRA4 &> w7
A - GPS =303 L S EFRERRE > FlBEF % hh AWS v
Mesonet r’v’vf”,f‘ql:i Fep 4B D 23 APR_MMyy.CRD ¥ #73 GPS & = g E:*fr@
48 o & SmosGrdpl #2587 > ppEw F AEFRERC(ERAR L 01(ES
B) > @ & 00 f FEF gD - R AV HE* GMT ii'?@”%#&xi—m
blockmedian ;& & ;2 (% @& 8 - e p cnF AL > R {2 w2 v GMT i1 Surface 42
;' (adjustable tension continuous curvature surface gridding algorithm, Smith, W. H. F,
and P. Wessel, 1990)4p 4 } & i #73 % & ehiE (tension factor T=0.1) » 7 7 e p
973 f IR E (S 0 £ 199 APR_MMyy.CRD #2045 41 %75 GPS =k F 2 a9 & {r
BRAE i’%}”” I MET #; °

B £ # I /pub/john/GPSDATA/CWB_NRT/ATM/SmosGrd P 4 - #-
lops/aws/rsdf${y2}${mo}${dom}.dat {=/ops/mesonet/rsnf${y2}${mo}${dom}.dat :»
7 #4248 ® 7|/pub/john/GPSDATA / CWB_NRT /ATM/SmosGrd P 4x# -
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Input : APR_${mo}${y2}.CRD --year ${1} --day ${day}
rsdf${y2}${mo}${dom}??.dat rsnf${y2}${mo}${dom}??.dat
Output : #75 GPS #ke7 MET 4% $P/CWB_NRT/ATM ¥

SmosGrd.pl

st A28 7w i@ perl et File_|O ~ Geo_Subs ~ Time_Subs {= Getopt::Long -
File_1O~Geo_Subs~Time_Subs = # PM #§ i~ = >t~john/bin P 4™ > Getopt::Long
¥ 1% CPAN £ £ ¥ o

T ocwb_nr A AR S A R 1 P E T GPS BB A o ded £AERIL AT

w3 LRTE AR e
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B A A AR A AR R
# GET ORBIT FILES
B A A AR A AR R
echo""
echo "RETRIEVING ORBIT FILES"
echo""
#U])#%1/pub/john/GPSDATDATA/ CWB_NRT/ORB H §#
cd ${CAMP_PATH}/${CAMPAIGN}/ORB

# NEEThR Y 2 FE R - SettE 4 iR_OLD
if [ -f IGU${gweek}${gday}.SP3 ] && [ -f IGU${gweek}${gday}.IEP ]
then
mv IGU${gweek}${gday}.SP3 IGU${gweek}${gday} OLD.SP3
mv IGU${gweek}${gday}.IEP IGU${gweek}${gday} OLD.IEP
fi

# NS B

GetOrb.pl igu ${yr} ${day}
$X/EXE/UPPERC?2 igu

# RE DRI EREERE - WRIRARS AT —(EmE K

if [ -f IGU${gweek}${gday} 18.SP3] && [ -f IGU${gweek}${gday} 18.ERP]
then

cp IGU${gweek}${gday} 18.SP3 IGU${gweek}${gday}.SP3
cp IGU${gweek}${gday} 18.ERP IGU${gweek}${gday}.IEP

elif [ -f IGU${gweek}${gday} 12.5P3] && [ -f
IGU${gweek}${gday} 12.ERP]
then

cp IGU${gweek}${gday} 12.SP3 IGU${gweek}${gday}.SP3
cp IGU${gweek}${gday} 12.ERP IGU${gweek}${gday}.IEP
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elif [ -f IGU${gweek}${gday} 06.SP3] && [ -f
IGU${gweek}${gday}_06.ERP ]
then

cp IGU${gweek}${gday} 06.SP3 IGU${gweek}${gday}.SP3
cp IGU${gweek}${gday} 06.ERP IGU${gweek}${gday}.IEP

elif [ -f IGU${gweek}${gday} 00.SP3] && [ -f
IGU${gweek}${gday}_00.ERP ]
then

cp IGU${gweek}${gday} 00.SP3 IGU${gweek}${gday}.SP3
cp IGU${gweek}${gday} 00.ERP IGU${gweek}${gday}.IEP

HNSRER S TEEIEE R/ E—Z T E(_OLD )/
elif [ -f IGU${gweek}${gday} OLD.SP3] && [ -f
IGU${gweek}${gday} OLD.ERP]
then
cp IGU${gweek}${gday} OLD.SP3 IGU${gweek}${gday}.SP3
cp IGU${gweek}${gday} OLD.IEP IGU${gweek}${gday}.IEP

fi

if [ -f IGU${gweek}${gday}.SP3 ] && [ -f IGU${gweek}${gday}.IEP ]
then

HAVE ORB=0 #F5EEEE

echo "ORBIT FILE: " "Is -Irt IGU${gweek}${gday}.SP3"

T g_GetOrb.pl sz pr -
GetOrb.pl
#% 3 /pub/john/GPSDATA/ CWB_NRT /ORB F 4
AN TR

*4#72; 2 IGSCNETER(4r™ %) ?‘ IGS &% #usg #5(1GS orbit file) e 3 p
& 3 3 4% (earth rotation files) » i& 4% % * &k % & 48 %+ & #&(global reference
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frame) - 4% % T ' = {& ¥ 2>t /pub/john/GPSDATA/ CWB_NRT /ORB P 442 -

Archive Center Path

CDDIS ftp://cddis.gsfc.nasa.gov/gps/products/WWWW/
SOPAC ftp://garner.ucsd.edu/pub/products/WWWW/
IGN ftp://igs.ensg.ign.fr/pub/igs/products/f WWWW/
IGSCB ftp://igsch.jpl.nasa.gov/pub/product/ WWWW/

Input - Year Day
Output : ¥4 & % .Sp3 fr.sum efh &

I
E—
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2T ocwh_nr A AR A 0 L& 1 iE T T4 GIM SHcH, 0 dof £A7 R

U470 23 (ATHamad s Heno

B A A AR A AR R
# GET IONOSPHERE MAP FILE
B A A AR A AR R
echo""
echo "RETRIEVING IONOSPHERE FILE FROM CODE "
echo""
#U))#.%/pub/john/GPSDATDATA/ CWB_NRT/ATM H §t
cd ${CAMP_PATH}/${CAMPAIGN}/ATM

if [ -f COD${gweek}${gday}.ION | #5:(# {1 By GIM Sk
then

mv COD${gweek}${gday}.ION COD${gweek}${gday}.ION_P2
fi
Getlon.pl ${yr} ${day} # FEE#HY GIM 281
$X/EXE/UPPERC2 COD${gweek}${gday}

if [ -f COD${gweek}${gday}.ION ]
then :
elif [ -f COD${gweek}${gday}.ION_R ] #4152 A TEREIEHHY > 5L EEHY
then
cp COD${gweek}${gday}.ION_R COD${gweek}${gday}.ION
elif [ -f COD${gweek}${gday}.ION_P]
then
cp COD${gweek}${gday}.ION_P COD${gweek}${gday}.ION
elif [ -f COD${gweek}${gday}.ION_P2 ]
then
cp COD${gweek}${gday}.ION_P2 COD${gweek}${gday}.ION
fi
if [ -f COD${gweek}${gday}.ION ] || [ -f COD${gweek}${gday}.ION R ]
then
HAVE ION=0 #%& GIM f&
Is -Irt COD${gweek}${gday}.ION
else
HAVE_ION=1 #BHI 2404 A MEE GIM 1§
fi
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™ & Getlon.pl s

# % Ipub/john/GPSDATA/ CWB_NRT /ATM P 4

A2 44 7 IR AR PRI

A 423 3 ftp://ftp.unibe.ch/aiub/CODE/ ™ §* GIM % # 4 (CODE Global
lonosphere Model (GIM) Files) » GIM - % 3k #-;% > & Bernese #c#g ¥ >
CWB_NRT.PCF 4~ CWB_PWV.PCF ¢ # * $| - {]* QIF(Quasi-lonosphere Free
(QIF) method)= ;= %4 T 4 k& 2t ¥& (lonospheric Delay) =g 58 » e B £ 5 4
residual ionospheric error ¢ = & _j#(ambiguities) » % Bernese #ic %8 ¢ B|i% i GIM
THLA B kP ",ﬁ% oo FHEx T £ %18 B 23 /pub/john/GPSDATA /| CWB_NRT
IATM P 4542

Input : Year Day
OutPut : */4% & 5 ION e &

Getlon.pl



ftp://ftp.unibe.ch/aiub/CODE/

T ocwbh nr @R 47N 0 A& 1 (F§ »f e Bernese # 7 A & gt E 1 iF o

# Initiate BPE Command
#3#{7/home/john/BERN50/GPSUSER/SCRIPT #EAY cwb_nrt.pl &

$U/SCRIPT/cwb_nrt.pl ${yr} ${day}${S}

A2 44 7 IR AR PRI

% 425% cwb_nrt.pl =%+ Bernese #4844 {7 ¥] 5 Bernse #ic#8 chi f2 50 . §_
Fgperl F 7 i FPr Afe 1 &1 i’rﬁ};{a{ %_NRT(Near Real Time processing)
15 (PCF ) 16+ = Bernese 1 MR {7 > & 5 &% M PWV 42
/pub/john/GPSDATDATA/ CWB_NRT/ATM 42 -

/ N

Solution Files
Processing Status Files
Daily Coordinates
BPE Qutput Weekly SINEX fifes
Processing Summaries Daily Normal Equations
Daily Troposphere Estimates

Yo b B 0 AT A T ewb_nrtpl 2w T Rt 0 SRER
¢ % . BPE (Bernse Processing Engine)w sl i 1 % (§5 ¢ = B3RA) > § 475
Fo wHOTREFORIIFEA 2 18 o BPE A €35 IF ¢ R DT A BPE
139 CWB_NRT.PCF(4=™ % #7757 )42 ek 3+ k v¥ v Bernese #73 + A2/ K3 {7 ¢
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# Procedure Control File (PCF)

# All comment lines start with a #

# Comments:

#

#

PID SCRIPT OPT_DIR CAMPAIGN CPU
3** 8 8 8 8

#

# Translate Pole Files in ORB/ Directory
#

P WAIT FOR....

l 3** 3** 3** 3** 3** 3** 3** 3** 3** 3**

0003
0010

002
0011
0019
0020011
0021

0022

0030
0040
0041
0042
0043

1044
1045

003 POLUPD NRT_ORB ANY
#

# Generate Standard Orbits and Sat. Clocks

#

010 PRETAB NRT_ORB ANY
011 ORBGEN NRT_ORB ANY
#

# Zero Difference File Processing (RXOBV3 and CODSPP)
#

#018 PREP_RNX ZDP any
019 RNXGRA NRT_ZDP ANY
020 RXOBV3  NRT_ZDP ANY
021 CODSPP  NRT_ZDP ANY
022 CODXTR  NRT_ZDP ANY
#

# Single Difference Creation (SNGDIF)

#

030 SNGDIF  NRT_MAXO ANY
#

# Clean Single Differences of Cycle Slips (MAUPRP)
#

040 MAUPRP  NRTCLEAN ANY
041 MPRXTR  NRTCLEAN ANY
042 GPSEDTAP NRTCLEAN ANY
043 GPSEDT_P NRTCLEAN ANY
044 GPSRMSCK NRT_CHK ANY
#

# Compute network solution based on amb free basline solutions
#

045 ADDNEQ2 NRT_CHK ANY
046 GPSXTR  NRT_CHK ANY
#

# Resolve Ambiguities Baseline Wise (GPSEST)
#

050 GPSQIFAP NRT_QIF ANY
051 GPSQIF_P NRT_QIF ANY
052 GPSXTR  NRT_QIF ANY
#

# Compute Troposphere Solution

#

060 GPSEST  NRT_TRP ANY
061 STK_NEQ NRT_TRP ANY
062 TRO_2PW NO_OPT ANY
063 TRO_2PW NO_OPT ANY
#

# Clean up and create summary files

#

090 SES_CLN NO_OPT ANY
091 NRT_SUM NO_OPT ANY
#

#

999 DUMMY NO_OPT ANY
#

# additional parameters required for PID's
#

PID USER PASSWORD PARAM1
PARAM7 PARAM8 PARAM9
3** 14 *k*k 8

0 046
0050
0051

0052
0060
0060
0061

0061
0090

1091

PARAM2 PARAM3 PARAM4 PARAMS5 PARAMG

* 8******* 8******* 8******* 8******* 8******* 8******* 8******* 8*******
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8*******

#
042 $042

043 PARALLEL $042

044 NEXTJOB 030

#

#050 $050

#051 PARALLEL $050

#

050 SKIP

051 SKIP

052 SKIP

#

062 TD_ suomiday Bv95 CWB_NRT SUOMI  LOCAL
063 TRP suomiday Bv95 CWB_NRT SUOMI  LOCAL
#

091 CWB_NRT

#

#

VARIABLE DESCRIPTION DEFAULT

8******* 40************************************** 16**************

V.0 TWO CHARACTER PREFIX FOR ORBITS IGU

V_PLUS  VARIABLE FOR NUMBER OF FORWARD SES 0

V_MINUS VARIABLE FOR NUMBER OF PREV SESS -6

B *> PCF gl 3 4B Bernese <h+# % - {r% = 3 » 1T & PCF g7
v v 1 Bernese + #%.3% mﬁg? Hp o I mani P 4R Bernese £

- POLUPD :  ## 3 3k 4+ B ARAn( pole files) & Bernese ¥ * eff %k 4o o

- PRETAB: 7 2 # % % e 45 o

- ORBGEN : j& % & Fend feih A 2 R85k Prig foss

- RNXGRA : £]2& RINEX gipI#% 0 graphic table » * &k & T4 &5 o

- RXOBV3: ## RINEX # = Bernesee gLip|4% 15 3¢ o

- TCODSPP : 2 pseudo-ranges 3 4% &k 3+ 5 GPS & {c 8 cnprdaze 4 > 7 7 14

"

Pl#E T k35 - = £ (double difference) p¥ ¢ * i §E dt (true
distance) » »* BEALE 4y GPS f#Fk &7 fjc i chpedp o

- CODXTR : » 1, CODSPP ﬁi%l dh e

- SNGDIF: & B % = £ (Zero Difference)## % 3| - =x £ #§(single difference) -
- MAUPRP : iﬁ—% - = £ % s % (cycle slips) ©

- MPRXTR : 31 MAUPRP ﬁi%l HenF oo

- GPSEDTAP : # # = =t % (double difference) 3 4 T {7 & & & iE -4 3¢ o
GPSEDT_P(# 7 includes GPSEST, RESRMS, SATMRK, GPSEST) : = =x £
(double difference) F #L & iE -

_ GPSRMSCK (# # RESRMS, RESRMS, RESCHK) : # % = = £ (double

difference) 744 & £ % > &E I SR A HGPS 2L TR F J",éft:}ﬂr o
50




- ADDNEQ2 : 3adpit %~ 425% (normal equations) & & #jxzk 8 F 5 45 %
ASJE > 8 73 s (baselines)f# (7 PR fE{rE - AMfE)npFiz € & * T
ADDNEQ2 -

- GPSXTR : B ADDNEQZéﬁﬁ%J MARE R e

- GPSQIFAP (7 BASLST) : # & * {7 (parallel)i& & QIF A %% (ambiguity
resolution)#2. % » QIF ¥ & GPSXTR ﬁ%l dven gk 2 (baselines) »

- GPSQIF_P (7 GPSEST): 3*13 4§ f%(network solution)

- GPSXTR : 2 GPSEST mﬂi;'l AT

- GPSEST: & & GPS §‘ AR LR T AL eAp BE Sk o

~ TK_NEQ(% ADDNEQ2): &% & | prenzZTDo & » & & §]12-) pFen TRP-

- TRO_2PW : &3 ZTD #;(TRP $235%) = PW #§ -

- TRO 2PW: [t

- SES CLN: #I'fnh 7 & F & chfh sk -

% Bernese # 7 g ¢
RUNBPE.OUT > 4r % 'ﬁ B i 0 %

SES SUM : #i &1 NRT AJZ 2 5 ot & 4% (CWBYYssss.PRC)
J F

» BPE Server ¢ @ { AT & AT 0Kk {1

=

f

-

RUNBPE.OUT 4538w 3F » & A P JE T f2/40 o

Time Sess PID Script  Option Status
11-Jun-2008 01:28:53 1620 YR:2008 CWB_NRT - Server started at 44231
11-Jun-2008 01:28:57 1620 003_000 POLUPD NRT_ORB : Client started
11-Jun-2008 01:28:57 1620 003_000 POLUPD NRT_ORB : Script started
11-Jun-2008 01:28:58 1620 003_000 POLUPD NRT_ORB : Script finished OK
11-Jun-2008 01:28:58 1620 010_000 PRETAB NRT_ORB : Client started
11-Jun-2008 01:28:58 1620 010_000 PRETAB NRT_ORB : Script started
11-Jun-2008 01:28:59 1620 010 000 PRETAB NRT_ORB : Script finished OK
11-Jun-2008 01:28:59 1620 011_000 ORBGEN NRT_ORB : Client started
11-Jun-2008 01:28:59 1620 011 000 ORBGEN NRT_ORB : Script started
11-Jun-2008 01:29:03 1620 011_000 ORBGEN NRT_ORB : Script finished OK
11-Jun-2008 01:29:03 1620 019_000 RNXGRA NRT_ZDP : Client started
11-Jun-2008 01:29:03 1620 019_000 RNXGRA NRT_ZDP : Script started
11-Jun-2008 01:29:06 1620 019_000 RNXGRA NRT_ZDP : Script finished OK
11-Jun-2008 01:29:06 1620 020_000 RXOBV3 NRT_ZDP : Client started
11-Jun-2008 01:29:06 1620 020_000 RXOBV3 NRT_ZDP : Script started
11-Jun-2008 01:29:12 1620 020_000 RXOBV3 NRT_ZDP : Script finished OK
11-Jun-2008 01:29:12 1620 021_000 CODSPP  NRT_ZDP : Client started
11-Jun-2008 01:29:12 1620 021_000 CODSPP  NRT_ZDP : Script started
11-Jun-2008 01:29:39 1620 021_000 CODSPP  NRT_ZDP : Script finished OK
11-Jun-2008 01:29:39 1620 022_000 CODXTR NRT_ZDP : Client started

# 11 3 [CWB_NRT/BPE ™ %5 7|

RUNBPE.OUT #f ¥ &_f§ H e3P & - i Bernese + 42 & e & % % > 4+ PCF
HALE B A2 R 48 3k T~ PID(process ID)5Lf% » # B PID 425 4% ¢ ﬁ%] AR ¥
e PRT #%(2**$P/CWB_NRT/BPE) » » f]k.{;mﬂg & PID #2.5 & A 0 e T £
A

51



PROTOCOL FILE FOR BPE SCRIPT

Campaign - ${P}/CWB_NRT
Year 108

Session 11620

PCF name : CWB_NRT.PCF
Script name : TRO_2PW

Path to executables: ${XG}
Option directory  : NO_OPT

Process ID 1063

Sub-process ID 1000

Server host : taccop4g.cwb.gov.tw

Remote host : taccop4g.cwb.gov.tw

CPU name : localhost

Path to work area : /home/john/GPSTEMP/BPE_CWB_NRT_44231 08_1620_063_000
User name :john

Date Time Runtime Pgm.time StaProgram  Message

11-JUN-2008 01:37:29 00:00:00 MSG RUNBPE.pm SCRIPT STARTED
11-JUN-2008 01:37:29 00:00:00 MSG RUNBPE.pm SCRIPT STARTED
11-JUN-2008 01:37:32 00:00:03 MSG RUNBPE.pm SCRIPT ENDED

% DP 4r NRT ¢h Bernese if & eh= # 3 (7 2 18 > FIRIE sl B
(RUNBPE.OUT 32 PRT #%) % » 1T 28 5 & % cp Ak % » 17 g 4 %
FhEAR B G

Daily coordinate solutions (CRD) : # p CRD #,
* % DPenfzAfi 7 %3¢ 4 § Daily coordinate CRD e/ fhfhit £ 2 2 5k

4 CWB_PWV.PCF # * 060 PID #2 & (Compute Network Geodetic Solutlon)& 5 % i

4 2 $P/CWB_DP/STA B & ¢ » & - X A& 2 - B » 4 & £ 4 5
NETwwwwd.CRD - wwww 3#p 58_GPS week> @ d &4y GPSweek § # % & = >
4% §_GPSweek th% = % > d R E_3 > NETwwwwd.CRD #_d¢ NETwwwwd.NQO
#%(Daily Normal Equation files)i& & 41 % &> B~ £”NET"E.%] 5 v &4 #r} GPS
it enfz > ¥ - $5en CRD #5 P R E.d & - GPS ke 22 (baseline)
arE dl ke F B L AUBSLY 0 A R Y 5 BSLwwwwd.CRD > e U
F 4 BSLwwwwd.NQO #7if & &k e o

..__V

Daily Normal Equation files (NQO) : & p ;& s 4%

NQO #4 %_ DP(Daily Processing) =7 ;% % = f2 ;% # - # % =
$P/CWB_DP/SOL » 5% 5 NETwwwwd.NQO > WWWW 5 e _GPSweek > @ d &_
ip GPS week % ¢ h% B X > 4ok & GPS week ch% - % »d RIE 14
CWB_PWV.PCF #; ¢ 060 PID #% & (Compute Network Geodetic Solution)ﬂi% A e
2_t¢ ADDNEQ2 #-¢ f1* NQO #; 2 2 ) weekly coordinate solutions CRD Fhe H
RS 0 ¢ 58 H - A BSLwwwwd.NQO £ 4 NRT ez i & 4 4 &
(1 @ TD_WWWWd.NQ WPl Ed DPAEA A4 I keno

Weekly coordinate solutions (CRD) : % CRD #
% DP 425 ¥ 7 PID 070(ADDNEQ?2) ¢ #-2_ w3+ & 1 enffp CRD 44 24 %
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CRD #%(Weekly coordinate solutions (CRD)) » #§ % +*>*$P/CWB_DP/STA p 432 »
34 5 NETwwww7.CRD » wwww 1 c78_ GPS week » # GPS week * maa - %
DP #2 & g ?}t#ﬁ T & A D - % CRD ff 1 ig i &30 = X et K 2 1 NN
Bl S o 7% CRD #h#-¢ % REHET - % a5 GPS e Atk
(a-priori coordinates)(M #& F % b <~ F FAL € @& * $])> 11 2 1224 DP 425 ¢ 9 PID
075(GPSEST)4r PID 076(ADDNEQ2) ¥+ & T 4L f2 % > bl4e . GPS week 1450 %
B0 - R RfEE-¢ *F k3t E GPS week 1451 ¥ eyt g B % o

Weekly SINEX files (SNX) : % SNX #%

SINEX(Solution Independent Exchange)f# iz 477 — % ¢GPS % i f& a3t 5 &
% fov i enzd > A (covariance) 0 3¢ 5 NETwwwwd.SNX @ & & = ;42 Daily
coordinate solutions (CRD)4p ¢ - 4% % =>*$P/CWB_DP/SOL # > & % 2 4 - =X >
SINEX #hen* ki s > & 8% PR ihja P18 - Azbenfa i 38 ¢ * 317 > bl
o F 4 - SINEX # 7 * ket & (8 4 3 o2 42 423% (normal equation file)fr
B fi# o

Zenith Troposphere Estimates : < ik & &

AT R S % e 7 AT — E_ ZTD(zenith troposphere delay){e
PW(precipitable water)= #& » ZTD & 7 iz ¥t (hydrostatic Zenith)fe/2 & ¢ 57 (wet
Zenith) » F]2* % & ~ § 3§ /R (surface pressure) crip| £ 7 4L 4 f IR 4 41 RE 22 98
m PWR|d JRBugigEd ken

(1) ZTD F a4 “rF GPS #en= Fau B L LI - B ZE » #5581

TD_yySSSS.TRP » yy i* % & » SSSS i+ % Bernese PCF ersession #cF » 4% % =
**$P/CWB_DP/ATM » # — % & 3 iﬁP e % 7F 4 ¥& (a-priori zenith delay) > %
BBy 1 B iwﬁ%w&ﬂﬁ e oGt % > Hma
P %% Bernse manual 22.9 & & - TRP ﬁ,gw IR LS ST

NETWORK TROPOSPHERE SOLUTION: 122290

19-SEP-12 12:44

A PRIORI MODEL: -15 MAPPING FUNCTION: 4

INTERVAL: 1800/ 0

STATION NAME FLG  YYYY MM DD HH MM SS

GRADIENT MODEL: 0  MIN. ELEVATION:

5

TABULAR

MOD_U CORR_U SIGMA_UTOTAL_U

AKND P 2012 08 16 00 00 00 2.2895 0.39128 0.00292 2.68080
AKND P 2012 08 16 00 30 00 2.2895 0.40764 0.00193 2.69717
AKND P 2012 08 16 01 00 00 2.2895 0.37794 0.00159 2.66746
AKND P 201208 16 01 30 00 2.2895 0.36815 0.00151 2.65767
AKND P 2012 08 16 02 00 00 2.2895 0.36600 0.00265 2.65552

NRT 425 1 ZTD # % #- 5% £ TD_yySSSS.TRP » 3422 7 2 /| pF¥| 14

| P

ol WEEL 21 FF 0 @ DP A2/ o ZTD f % f45¢ £ TD_yySSSO.TRP » 4
£ 5 26 ) pFendicdy 0 FPEE- A2 /] B o ¥ ¢t troposphere SINEX 45— &~ £ -
Aeik A4 ks @A e L TROK » p

s

i -
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(2) PW Fitids =54 GPS zhehx 7 iRu B B & |- BHZ4 & NRTAZE 7 4

% 2. ;\ ¥_CWB_NRTTD_yySSSS.PWV» &_j& = 75 2£ & ¥ TD_yySSSS.TRP 41 %
A ko A% % =2 $P/ICWB_NRT/ATM » 4p 4> 4o% §_DP 425 thi » PW #
% .;\ §_ CWB_DPTD_yySSS0.PWV > £_j&_TD yySSSO.TRP #tf @ % » 4%
i+ 3+ $P/CWB_DP/ATM P 442 o

PW #§ % f2 5% chgiup? 4o ™

Site : GPS # % o

PWVmidTim : & & epochs p¥ ¥ <1 BN 3 > 4o% £.0015 > & % # £.0000
£-0030p 45 # ¥ & -

Duration : = i# epochs 2. FF efF #2 3% B ( minutes)

PW : & & v *% -k £ (Precipitable water vapor estimates) ( mm)
FMerr @ ¥ '3 -k & ¢4 22¥ (Formal error)( mm)

Wodelay : &zt ¥ (Wet delay) ( mm)

Mdelay : #5-5" 2 ¥& (Model delay) ( mm)

Tdelay : = 78 %%, 2£ & § (Zenith total delay) ( mm)

KFAC : K-factor (hon-unit)

Press : = % /& 4 (mbar)

Temp : = # & & (degrees C)

Rhum : 4p %5 & (never estimated so always -99.9; Unit: %)
Ddelay : 5zt #&( mm)

Flg: ~ § B4 EPIEGVER -ARZFFHE I AL EpEE U RER

3
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(3) KfFlg: K-factor »&4& > ix

% K-Factor ¢ #_ 7R #ciE

% ¥_Bv95 model » U ¥_ A &> i ¥ #_iv & Ea

T

Ardn ) ke Bv9s ik

s
TR o PWV 4 bl4e™ £ 47

Site PWVmidTim Duration PW  FMerr Wdelay Mdelay Tdelay KFAC

SSSSYYYYMMDD/HHMM  MIN

ALIS 20120816/0015
ALIS 20120816/0045
ALIS 20120816/0115
ALIS 20120816/0145
ALIS 20120816/0215
ALIS 20120816/0245
ALIS 20120816/0315
ALIS 20120816/0345
ALIS 20120816/0415
ALIS 20120816/0445
ALIS 20120816/0515
ALIS 20120816/0545
ALIS 20120816/0615
ALIS 20120816/0645
ALIS 20120816/0715
ALIS 20120816/0745
ALIS 20120816/0815
ALIS 20120816/0845

22.6
22.7
22.8
23.7
245
26.8
29.2
29.9
29.9
29.0
29.2
31.0
33.7
34.5
33.4
33.9
35.7
38.1

[mm]
1

141.4
142.2
147.7
152.8
166.6
182.5
187.3
187.2
181.8
183.0
194.2
211.2
216.5
209.5
212.9
224.2
239.2

[mm]  [mm]
1

-99.9 1880.6
-99.9 1881.4
-99.9 1881.8
-99.9 1886.9
-99.9 1892.6
-99.9 1907.1
-99.9 1922.8
-99.9 1927.3
-99.9 1927.0
-99.91921.4
-99.91922.4
-99.9 1933.4
-99.9 1950.3
-99.9 1955.5
-99.9 1948.1
-99.91951.1
-99.9 1962.5
-99.9 1977.6

[mm]
6

6.231
6.236
6.240
6.233
6.226
6.246
6.267
6.266
6.265
6.268
6.270
6.268
6.266
6.269
6.272
6.272
6.272

Press
[mm]
762.0
762.2
762.1
761.9
762.2
762.5
762.4
762.3
762.2
762.1
762.0
761.9
761.9
761.8
761.6
761.5
761.5
761.5

Temp Rhum Ddelay Flg KfFlg
d.ddd [mbar] [c] [%] [mm] SS
19.1-99.9 1739.5 | Bv95
20.1-99.9 1740.0 ABv95
19.8-99.9 1739.6 | Bv95
19.5-99.9 1739.2 A Bv95
20.0-99.9 1739.8 | Bv95
20.5-99.9 1740.5 ABVv95
19.1-99.9 1740.3 I Bv95
17.7 -99.9 1740.0 A Bv95
17.7 -99.9 1739.8 | Bv95
17.8-99.9 1739.6 A Bv95
17.6 -99.9 1739.4 | Bv95
17.4-99.9 1739.2 ABV95
17.6 -99.9 1739.1 1 Bv95
17.7 -99.9 1739.0 ABVv95
17.5-99.9 1738.6 | Bv95
17.3-99.91738.2 ABVv95
17.3-99.91738.3 1 Bv95
17.3-99.91738.4 ABVv95

Daily Summary Files :
B % B 720 BPE 4254

JL 75—
#h % 2 58 £_CWBYYyssss.PRC > yy
bo% %_DP f2.5 s >

A4 %k 2> $P/CWB_DP/OUT p 442> v & 3

Cf - B TR AR AR L
% % & »SSSS # % Bernese PCF & session # % »

ZMT AR Fnﬁ‘;ﬂ.

L ECNRINEX FAAZET 7 - R« e 8R4 RINEX F AL
S
“THR ~ ik g T e 3913 (Root mean square) £ 4F 1+ -
3. HaEddp &P BB (¥ kR cig k)i i o
L2 AR % kT (cycle slips) sk A dicdy o b 1% BRI E R LR R

FAD S Rt =7 Ro gl U

5. H3AHKPRPD

JRE U AR A LR ehi 4 AR 2

~
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R 3E 4P ff_g“ O P A & e (residual screening) srdE & o

FLt ¥ A % f%(the weekly combination of coordinate solutions) -




P4 cwh_nr R A F2 5N A% 0 4 & 117 E K- Bernse 58 % chik & g B0 & j:”.i Hezko

# Create Result Plots
pwv_fil="echo ${y2} ${day} ${S} | awk #3E ZEEHHY PWV FEFE
{printf("CWB_NRTTRP%02d%03d%s.PWV" $1,$2,$3)}"
cd ${CAMP_PATH}/${CAMPAIGN}ATM #{JH#AZI|/ATM HEE T
Is  $pwv_fil
if [ -f ${pwv_fil} ] #415RFH PWV FE(F(E
then
cd image_map #== 45 GPS 1y PWV B
cwb_grid_pwv.pl ../${pwv_fil}${CAMP_PATH}/${CAMPAIGN}/STA/NET${gweekm1}7.C
RD
cd ..

parseStaPwv.pl ${pwv_fil} #HEEFE T PWV (5% KSR E B 1L H R (E 5 HE 2
cd image_timeSeries
for sta_fil in Is ../2?2??_${yr}.PWV "
do
pltStaTimeSeries.pl ${sta_fil} ${day} 2 #/4— GPS I5HY PWV B[ R E Rl &

id="echo ${sta_fil} | cut -f2 -d'/" | cut -c1-4°
sta_fig="echo ${id} ${yr} ${day} | awk {printf("%s_%04d%03d.png",$1,$2,$3)}"
current_fig="echo ${id} | awk '{printf("%s_CURRENT.png",$1)}"
if [ -f ${sta_fig} ] #ANREAZHIZK - Al 2480k
then
cp ${sta_fig} /pub/websvc/image_timeSeries/${current_fig}
cp ${sta_fig} /pub/websvc/image_timeSeries/${sta_fig}
fi
done
cd ..

fig42 — £ v e cwb_grid_pwv.pl ~ parseStaPwv.pl = pltStaTimeSeries.pl = & Perl
AR AR 0 T S ieZ BARS GRRP

cwb_grid_pwv.pl @ ¢ GMT(Generic Mapping Tools )= ;¢ » + #-=# — GPS =
S PWV Ethr A0k > ZEEd 27 L o 54T BT ¢
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parseStaPwv.pl : F1 5 PWV 483 #74 GPS #hchPWV B e — BAL %M - ;
7 —'f{ﬁﬂ 15 B GPS s B 510 #7100 fs & B rhen PWV B 5 ;FF]*—} B ﬁ;]
l—| :‘-:b '1}‘;7' m*éj% °

pltStaTimeSeries.pl - i ¥ parseStaPwv.pl “rii§ 11 eh i S 4 5% > 4 & | pF 5 & & ch
PWV ~ B4 feif B B 1 o 4o B9 7 5 BLOW kg 6

BLOW_ 20121014

40 R EEETE———— 40
35 L 35
£ 30 L 30
E ] !
E 25 L 25
20 L 20
15 —, 15
o 95 — 076
& ] I
=
-
D g7 L a70
S
0
0
o
-
0. 965 , 085
30 - ' 30
— :
Q 25 L 25
(o R
% 20 4 " 20
l_
15 ———————— 15
287 288 289
Day of Year
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fthe AG

X
Gsuef“rr ““

sorsary 010

v R AAEF AR AR p11:00 0 13:00 14 2 1600 3?%&’ﬁ%%
S - B PR e X D FERE T A 6 & k- B e F A
i%ﬁ“%gu%ﬁﬁl5%%%%Kﬁ?i%ai?W‘ﬁé'g R
RaEfratem e

A FARF A2 HAPFRR S A v FH A 3T
EANG 2 BT A LA T 0 A LA “’i’ﬁ Multi-GNSS  Z_i*
MRS  MPGE PR T GNSS % 3k af SRR T &~ GNSS B T & F
SR gl g E RS (R e g} o

AR E

B R R RERA 0 A B A2 Whefs & IAG2013 A5 4
$13° MUIti-GNSS % - 4 & €82 F3 0 BN F 7 WA E b h A4 B i
P > L 5t Ak PR g o

[EIRN
Sl

» 2

Sehr gy ? B LAY G GPSEPIET k2T F 4 S
B GPS #rdz 4 F AR LT E T B X A RiE- A
R A R UL 3 i Tl A ?F—wﬁﬁwimﬁ44
H pfl* GPS ¥ "F-k= %7 5 AP B xg;;m o B BN R T AE L A
Gro ¥ bR B E 2 F R EHE g #h i€ (7 GPS Reflectometry 4p B $ 47 3
oo ATy o 4 R il < ReiA R o
oo ARy B S E MR R FE A e A ke G EER
I GPS it kAW bR 0 Fl i B 0 Galileo [k ste o ViE F A REGELE (AW
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o pmple MR eUEs e AF TP dxfrﬁw)im;\, R o A T
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2o 2o R AT FDMA AR E 3 5] 0 @ i S L2 e CDMA kS s 238 >
2 RhnEF Y AR Fene
Fohigk B IAG § 3PF 0 F LeapT 7 *F T4 Bernese > H B H mxp L
AESGEIRE AL Y I Hm L # N2 RS
$gg%éo
ECARPREE(RIFEFF 4 %)

AL g F PSRRI 4E B Postdam £ Satellite Laser Ranging (SLR » 4% &
gﬂ-;gqﬁ&)ﬁ;gq; Ry Y «,'.\«fl fRES ﬁ:_gmq’ 3,1-1—,'%1 % Fenk B;j—fﬁﬁi > B —3 é—r
BBk 4o niEH R MR FE Fup gt E TR At iR R S lieh e R Y
ZGNSS~ =+ f{rE 4 EHF 2B v T g TR F 5 - EE2Z 5% -

T~ ER

ﬁiiﬁi%?iﬁipukﬁmﬁﬁﬁﬁﬁﬁ$’ﬁﬁiﬁ%ﬁﬁﬁi
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Investigation of Atmospheric Parameters Retrieved from ROPP and CDAAC
Using GPS Radio Occultation Measurements over the Australian Region

Chuan-Sheng Wang', Ta-Kang Yeh ', Robert Norman2, Sue Lynn Choy? Tzu-Pang Tseng?®

)
IHTRY Abstract
This investigation utilizes FORMOSAT-3/COSMIC RO data to identify the differences between
the results obtained using two different data processing packages - the Radio Occultation
Processing Package (ROPP) and the COSMIC Data Analysis and Archive Center (CDAAC)
software package.

This study analyzes 20,210 events located in the Australian region in the vear 2010. The results
of this study show a negative bias between the two software packages in the bending angle at
heights below approximately § ki,

The refractivity also shows a negative bias, which is consistent with previous results from the
Global Navigation Satellite System Receiver for A heri ding Satellite Appli

1 Mational Taipei University, Taiwan, 2, RMIT University, Australia, 3.National Ceniral University, Talwan

The MAD is the average distance between each data value and the mean of the difference. This
parameter reflects the spread of the data. In general, at altitudes lower than approximately 15 km
for bending angle and dry temperature and lower than 10 km for refractivity, the MAD values are
typically larger than the mean values. This difference shows that a few large excursions exist in the
datasel. For the dry temperature parameter, although the mean of the difference is less than one
degree between 25 and 35 km in altitude, the MAD iz i larger in i reaching
over two degrees. Two example RO events, shown in Figure 2, are zelected to demonstrate the
difference in the dry temperature parameters retrieved using the two software packages, Normally,
the profiles retrieved by ROPP and CDAAC are similar to Event 1. However, profiles such as
Event 2 exhibit larger differences in dry temperature. These large positive differences can

Facilities (GRAS SAF) report.

A negative bias between the two processing software packages also appears for the pressure
parameter at all heights and for dry temperatures from 5 to 16 km in height

The height mtervals showing differences less than 1% in the bending angle, refractivity, pressure
and dry temperatures are 0-25 km, 0-16 km, 0-16 km and 6-23 km, respectively.

In general, the differences between the ROPP and CDAAC processing methods in the bending
angle, refractivity, and pressure increase with altitude but are always less than 3%, The
difference in dry temperature is also less than 3% at heights greater than 5 km, but it is larger at
heights below 5 km.

1. Introduction

The GPS RO technique relies on a GPS receiver onboard low earth orbit (LEC) satellites to receive
signals from GPS satellites, The long-term stability, high accuracy, all-weather capability, high
wertical resolution and global coverage of GPS RO make it an important tool for monitoring global
atmospheric temperature.

FORMOSAT-3/COSMIC is the first GPS RO constellation mission developed by Taiwan's National

Space Organization (NSPO) and the University C ion for A heric Research (UCAR) in
llaboration with the Jet F lsion Laborat: (J]’l .). The FORMOSAT-3/COSMIC Data Analysis

and Archive Center (CDAAC) was developed hy the UCAR and provides post-processing and near
1-ti and prod

for the mission.

The Radio Occultation Processing Package (ROPP) is a software package developed by the Global
MNavigation Satellite System Receiver for Atmospheric Sounding (GRAS) Satellite Application
Facilities (SAF) project, led by the Danish Meteorological Institute (DMI), for processing RO data
from MetOp satellites. The comparison of RO products from this study and CDAAC will be
discussed.

2. Methodology and Data analysis

This study focuses on comparing the results of the bending angle, refractivity, pressure and dry
temperature between the ROPP and CDAAC processing methods.

The study area is located in the Australian region (110° to 160°E and 10" to 50°S) The ROPP
software package was obtained from the GRAS SAF website (which has been known as ROM SAF
since March 1, 2012) and incorporated into our system for calculating the excess phase. In contrast,
the retrieved CDAAC profiles were taken directly from the CDAAC dataset.

The product, version CDAAC V20102640,
produced by CDAAC 3.0, was launched in
February 2011. GRAS SAF released the ROPF
V6.0 on February 12, 2012 This study will
introduce the excess phase from CDAAC
V21012640 to ROPP V6.0 for the retrieval of
atmospheric  profiles. The 20210 evenis
lecated in the Australian region during the year
2010 comprise the dataset of this study. The
profiles retrieved from the two different
software packages will be compared and
discussed. The distribution of the events is
shown in Figure 1.

Figure 1. The distribution of the 20 210 RO cvents
obgerved in 2000 aver the Australian region.

3. Results
The statistical analysis is based on a six-layer atmosphere wull 5-km thick vertical layers from 5 to
35 km in altitude. For each heric the diffe between the ROPP- and

CDAAC-based values was calculated at every layer. Then, the mean of the difference (ROPP
mimus CDAAC) and the mean absolute deviation (MAD) of the difference were computed for
cach layer, as shown in Table 1. There is a positive bias between the two software packages in
bending angle and a negative bias in refractivity and pressure.

Table 1 Comparison of atmospheric profiles using ROPP and CDAAC using 20,210 RO events
binned into six atmospheric layers,

lize the negative difference and reduce the value of the mean. The large MAD values reveal
the presence of these events.

]

Eveat || CODS 2010803 21.09.019, E134 0357 545 3078 Event 2 GO0 2010.002.06 40,502, E112 181" 524 1115

Figure 2 The retricved atmospheric profiles nsing ROPP and CDAAC

This high-resolution method finds the same bias for the refractivity, pressure and bending angle
between two software packages as the lower-resolution method. This result is illustrated in Figure
3. For dry temperature, there is a negative bias at 5 to 16 km in altitude and a positive bias
clewhere,

The high-resolution method shows a larger uncertainty (RMSE) for all four atmospheric
parameters at low altitudes, and it shows a large significant difference (MAD) between the two
processing methods for the dry temperature at heights above 25 km.

40 A0 8 L8 80 10 18 MB 4D
Dfterance of Dy Freves i)

Figure 3 Comparisen of stmospheric profiles using ROPP and CDAAC with the statistical mean and the mean
absolute deviation (MAD) of the mean.

4.Conclusion

This study investigates the difference in results generated by the ROPP and CDAAC soflware
packages for observations over the Australian region. The retrieved bending angle, refractivity,
pressure and dry temperature were compared using data from the vear 2010, The results of the
bending angle show a negative bias at heights below approximately 5 kme The refractivity also
shows a negative bias, which is consistent with the GRAS SAF report. The pressure parameter
also shows a negative bias between the two software packages. The dry temperature also shows a
negative bias at altitudes from 5 to 16 km. Altitudes of 0-25 km, 0-16 km and 6-23 km exhibit
differences of less than 1% in bending angle, pressure and dry temperature, respectively.

In general, the difference in bending angle, refractivity, and pressure increase with altitude, but
are always less than 3% The difference in dry temperature is also less than 3% at

62

heights above 5 km. However, the difference between the ROPP and CDAAC is larger at altitudes
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