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ABSTRACT

For the application to the numerical weather prediction (NWP) in active service, it is
necessary to ensure that the GPS precipitable water vapor (PWV) data has less than
one hour latency and three millimeter accuracy. The comparison and the verification
between the daily products from GPS measurement by using the IGS final ephemeris
and the conventional meteorological observation has been done in domestic researches.
In case of using IGS final ephemeris, GPS measurements can be only post processed in
daily basis in three weeks after the observation. Thus this method cannot be applied
to any near real-time data processing. In this paper, a GPS data processing method

to produce the PWV output with three mm accuracy and one hour latency for the
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data assimilation in NWP has been planned. For our new data processing strategy,
IGS ultra-rapid ephemeris and the sliding window technique are applied. And the
results from the new strategy has been verified. The GPS measurements during
the first 10 days of January, April, July and October were processed. The results
from the observations at Sokcho, where the GPS and radiosonde were collocated,
were compared. As the results, a data processing strategy with 0.8 mm of mean
bias and 1.7 mm of standard deviation in three minutes forty-three seconds has been

established.
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7] Sl 288 717453 (Precipitable Water Vapor, PWV)& ZA3sl= 7|£9 o+ 4
Z31]¢ g1 2 £ (radiosonde)E o]43l= W vloja =3} &7 7])(Microwave Radiometer,
MWR)E B3] AlAEae] $57132 #38= wgo) drh dutd oz g vi 74
2 A3 ol 23} 43] AS5S AABE R A E Ag o]l BojA 1 FAL o857 w2l nt
Ze] g e wol wETHES A 1998). MWRS A% dA 713 FLstA PWVE &3 sicta €8
A Qe vzt = dells F3 0] 8753 Tt o] Ath(Bevis et al. 1992). ¥t GPSE ©]-&35H 1
R o] FHEA 24X PWV A o] 7Hs3tal, I AFEE 7|12 g &ulv MWRS v 2 sto
2mm FEANM X Ror EHA go] GPS AA#S ol 225 A FEHof Jdid F2 A
FT0H EHl52E GPSPWVE AAT & 9= A o] 9tk (Bevis et al. 1992).

AZdFe)A = ov] 1990 2R EH FAAFE JF oy AR A FAAERD
GPS PWVE A §3l9 7138 A LS Fvstu oot vl =29 3% UCAR(University Corporation
for Atmospheric Research)& 541 © & SuomiNet ZE2 A E 4 3-& E3 1A 7tottt GPS PWV A %=

£ A2 YA, FHAME FHARE SH2E COST-716 22 AES F3 & AATLR
GPS PWVE A& ol & FHR2d H8317 13 A2 535 833 A tHGuerova et
al. 2005). E£3 GPS °|F &34 $472 gA8 AAE 942 o] 23t GPS RO(Radio Occul-
tation) 71 8] SF 2R GPSE o] &3t 2%, %, 7|% 59 t7|d B speto] spsa A
Al Z]%¢718ke] GPS 714947 B ek ol 3718 GPS 7| AT E 48 353 it

I GPS 7|47 A F) via] A= HA T H 2 A2 2724 GPSPWV
o] A& 75 Aol RAEEA &4t A7 AYH 2 Yk AR = T2 TAHHTE L o] &3}
dd 9] GPSPWVE AXbsla o] & E]'E]-?-f Aot ula A3 A7t £8 ol F ey
FHZole FAANEED ) GPS PWVE A F3}steis AlS 7t o] FolA WA & AT GPS PWV
49 da4de] wobXa GPSE—‘?—H 4L PWVE AR 5337 93 2ax7 4749
220917} 3mm o] o]al g Azt o|u HAAAE o] 8T & ¢lojoF S} (Gutman & Benjamin
2001). GPS PWV ’%“*04 of AHEE AE AU el y-2 4 GPS A8 5 AR o] &3t I
A Ao th o2 L HEFATHE AL E HFASY0 ZEFHAR AU 3F 5
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% Agstgden g2y A9} 3mm ool LXHEE AE A A% 2dS HAsHT
AR xol2 AR 7|98 20063 19, 49, 79, 1099 1QEE 102 A= E AL3Q7, 713G

}Hzl%}o:l GPS PWV AAL 918 D83 7| AAR7 71 Agd A %, 228 NASY
th. ) H(DAEJ), =9 (SUWN), #l o] J(BJFS), -+ $H{WUHN), 24 8(TSKB), -+ tHUSUD) &3
aE 2 7IEFRAE A5 A8 AHesidth

Ao AFAHE 2S5 A3 12 FATEE A3 4349 Sliding Window 7] &
AR ARE vlastgch F A s o2 AAH GPS PWVE 1Llmm $F207 4A3E &3
stk 283 7| Ao g st ghr 2 Ed 2349} Sliding Window 7|H 22 A 2
3t GPS PWVE u| @3t & vloloj2 0.8mm, WA 1.7mmE A2, AgALL g 38
4322 112 o] 7| A2 2 A& ST

__¢

2. GPS 7|24 A5

I 20,200km A2 29} GPS A oA £ A8t L1(1575.4MHz), L2(1227.6MHz) A&+
7‘] WA ZEE 0] A AAA H]”‘gﬁl'v’ 2AY AEAHYE T mm § AEER o] AAF
A 4 Jth(Bevis et al. 1992). & 2| A 3(Zenith Total Delay, ZTD)& A 4% slepv|H 2
o GPS #&49 AX /AR R A3 A9 x| A (Zenith Hydrostatic Delay, ZHD)3} 5
2 A (Zenith Wet Delay, ZWD) 2 & 83 4 97 U7 S AHgste o33 Zo] F 48
A& 4= 9l th(Elgered et al. 1991).

B o ofw

= mlo
tlo =l

ZTD = ZHD + ZWD (1)
ZHD = 2.2768 x 107 °Py/G (2)

ANAN Por EH7|(hPa), G = 1 — 0.002626 cos 2X — 0.00028ho°] 1, At 9=, hot 3T
SZ(km)o|th dutA o7 4 7] F(ho = 0 m) 22 1719H(1013hPa)S 7FB IS of AALVF A

= F2 F23mo| & ZAch AEH S 5 ZTDE A& A (2)F o83t ZHDE
A Qleng A1) B3l 58 A4S ALE £ ) o2 HE B AR FI 75 7
dE24Z7 %(Integrated Water Vapor, IWV)-Z 4] (3)3} o] Al4te 5= AtH(Bevis et al. 1992).

WV = k- ZWD 3)
ANA ke LT 2ot
1 —6 k3
~=10 (T— + kz) R, (4)

17 £ 10)KhPa~?, ks = (3.776 £ 0.004) x 10° K*hPa~ "l A 3k
AFA S #7715 Fg2=olth
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B 1. 71& GPS £X2 Wy & AA A 4y ulal.

71& zAg e F AN A=A
=3 7Hd AU PWV 42 WA 7k AL PWV i
GPS A= IGS HZA=Y IGS 2447 =9
A 4y sty ehs] AR A g Sliding Window
3 olu] 59 A5} Azt A3 g5
a3 o3 A7 9 24417 48 A8 FRAE5 A

AtH o2 PWV A LA 7H¢ @o] 2ol FF-L 54 Bevis et al.(1992)7F A A& o2 A
u)=29] 59] 27°0 A 65° R HLLE 0~ 1.6km ) 22 AEE o] F3Ath A% o] HF
T2 2 U FA Y #E A8 E o]4T AojnE Y ] E0 AR E |83 IFTF FF =4
A77 £ ATHSA S 2003, T4 34 2004, 3AH 9] 2006). T 2 A A 2)(2006)=
7 B BF AR E o83t A& FAT o] = AEFH ATHA (5)).

T = 16.5 + 0.907T;, (5)
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3. & AMAIZt GPS X2 X 2]

19 @9 Txjg Aze dA 71 A8 GPS JAAEZ A IGS FFA =87 d¥ RINEX
(Receiver INdependent EXchange) 343 AHS-ghc). o] 9} 2 92 A A= exz dd &
9 ALE AE Hasetn a3 Ao FEF A8 F2 AL EE GPSPWVE 73 B2
stAl 23T 4 Q= otk AW IGS HFAE Y2 445 = 1340] 281, FH U= T
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Sliding Window %3 (Feng & Bock 1998)2- 7] & 2] 24 A1 7F B4 €] 434 AL} - AF3koh(Foster
et al. 2005). Aol FL Aeldte A2 R Lol L¥2 A Heo| ol 1412 2 AdtE AR T
Auprk 7P A Folth 1Y 12 71£9 GPS A &35} Sliding Window #HES ¥ad 2
Holrh o] U2 EFAoR 7|29 GPS FA WA Tdotcth stAv A A3E A7 (time
window)S 4%t A2sti M2 £3E = A82 FES FAT A 1R o5 FoBA 7]E
ol st 23] BT M2 RS ALHA AT ¢+ dt FH S Ado 712392
7 A2 HeE3tB g H A 577t Aol 37 A= A 2 Sliding Window g ©]-§3F 3¢ 14]
ot 22 A7 A E ok Tk A8 7 308 ik Fo Aok 308 ok ApabE o] s stk

o
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(a)

a9 1. 71& GPS =489} Sliding Window 3 vlZ. A 712 582 AZoA 8% Y34, (a) /1= GPS
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IGS FEAEEL 32U 8 FTAHE L Sliding Windowst Zo] oz dalo] dX& A=
A2l B¢ o)fo] BEbsErh dA IGSoM & 6A1Zhvitt 2ALA =& FRSET), 2442
EAES 24N A SHA = E TP wetA Sliding WindowE AHEE @ IGS 2AKAEH S
3] AHgotE 25t WA #AAQlel HEALR A7 A7} st
3.2. XtgX2| Mt

Z A Hofo A dutA o g xR8t= GPS RINEX HdL 3292 AA Ak 3-A 9 Sliding
Window 2 AP—%%M A= 2 shdo) AF A Ho 1A B9l R MAH 2R | duirt
o] Fojof gtrh Ak oz AR AXNAAE AHGstA] g FA7] A}
+ ez e RS ofA7]| R Eof A RINEX 3tdg BT 2% A
Eds CEIJE?P 9Hﬁ% ek webA RINEX 59 A4 o] d GPS A2 3YE& AR sto] RINEX
2 ¥33lojof e} o] =R oAl Trimble 541712 DATH L& o] W EAl(binary copy)dlil °|&
TEQC(Estey & Meertens 1999) 5 A}-&3to] RINEX 4o g Wastgr)
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4. & 1}
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