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and GPS Observations

LI Guangwei"? HUANG Yanbin' AO Jie! XING Fenghua' MAOQO Zhiyuan'
1 Weather Modification Center of Hainan Province, Haikou 570203

2 Hainan Institute of Meteorological Sciences, Haikou 570203

Abstract: In order to better understand the quality of precipitable water retrieved from FY-2 satellite data
(FY-2/PW), the comparison research is done in this study between the FY-2/PW and GPS/PW collected
in 2012 and 2015. The results indicate that: (1) the two datasets are highly correlated at three stations
(Beijing, Wuhan and Haikou) with correlation coefficients more than 0. 67 in summer. The values of PW
RMSE and monthly mean bias are less in summer than in winter. The bias and RMSE of PW for four sea-
sons exhibited a pronounced diurnal variation in Beijing and Wuhan. (2) When the value of GPS/PW is
greater than 20 mm, FY-2/PW agrees well with GPS/PW at Beijing, Wuhan, Haikou and Lhasa Stations.
On the other hand, when the value of GPS/PW is less than 20 mm, the absolute values of PW bias and
RMSE quickly increase with the decrease of GPS/PW. All the results show that the accuracy of FY-2/PW
tends to be high in summer, but the retrieval results need some improvement in the conditons of low at-
mospheric humidity, winter and night.
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FY-2 TR KK ™ it AT T =95 fH 484k
ST SRS . A5 A H CF ) A2 00 22 /9 &
BASL AR FY-2 108 KA AT B K 7= 5 1 4
K BE K 22 I R R AT 1 0 b VIO FY-2 TR K
VR il TN T ) 12 v AR R AT 3 ol 55 v i —
A n AR LS 24K A .

1 BORAT %

L1 HHNE

AR SRR T A B ACERE HLIR B B R 2
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Table 1 Annual statistics and correlations between GPS/PW and IGRA/PW in 2012 and 2015
s 2 . 2 1 fa] )

yp bE PR by, PWars IR TR
s IGRA — GPS

B4 /mm VA P mm R e MR R
Jbat 967 0.01 18.12 18.11 3.959 0.972 1. 00 0. 04
I 1332 —0.28 31. 15 31.43 4. 88 0.966 0.90 3. 40
Mo yn| 1032 —0.96 46. 49 47. 45 4.78 0.936 0.93 4.13
EAd 1220 —3.46 9. 06 12.52 4. 39 0.938 1. 06 2.91

JE K 3.5~4. 9 mm, ¥ O FdL 505 GPS/PW 5
IGRA/PW 1y 5 iR 22 43 5y 4. 78 F13. 59 mm,
LR N 25 R A6 ERDORNE: 13 B Y O e
{E. PW XS O 22 CF- 24 0w 22 15 IGRA/PW -2 {E
B HD 4050k 0. 06 % (db 50 —0. 90 % (R0 Fl
—2.06% G FD . dbat s DURTE H A X 25 4 %t
EI/NF 2. 1% . PLEE5E ) PW SF- 359 0 25 45 %HE
—0. 96 mm, A H Ay = il g 5 TS RE S At L B
o R JC R IR A RN PWH B A 7E I T
27 ORE 2012, L EEERULH, Wi GPS/PW
525 IGRA/PW BA7 547 1 — Bk, GPS #1301 25
BHBE R . GPS/PW Al 4y ol s K AT
K A E AR NI T 43 B FY-2 I 28 RAUAT B
K& (RiFR FY-2/PW, PWyy,) 1938 1 .
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2.1 PW/GPS 5 PW/FY-2 YEMZF3TEL

% 2 HF A 2012 1 2015 4EBCHR B0 GPS/
PW 5 FY-2/PW 4 FZ 35 ) HZF 68 ).
BZEOO—11 FHM&ZEA2—2 )M LG43,
Jest R D RTBLEE B GPS/PW 5 FY-2/PW 4k
P XF BB 2364.,2000,1643 Fl 1654 X,

5 GPS £ 45 FAH b, b ViR T R R
PUsh FY-2/PW 77 [ 4 4E S ¥ M 252 (PWeps —
PWey) ¥k G fE . e rp b 55 3 57 2 i 25 266 % {E e
Ko 1122 mm . ¥ T3 21 22 4 X fe . R

x2 AEWA GPS/PW 5 FY-2/PW 2 HHXE ST
Table 2 Seasonal statistics and correlations between GPS/PW and FY-2/PW at different stations

‘ i R A -4 P 2= PWeps PWgy, AR A ElE|
A E=S1 w5/ (PWeps—PWey2)  FHE T E % /mm 41 . e "
/mm /mm /mm =X EPSE3 4 s Wb

Jbat LA 2364 —11.22 13.23 24, 44 22.39 —0.002 —0.00  24.48
B 609 —14. 64 9.46 24. 10 23. 11 —0.313 —0.70  30.70
S 540 2.67 29.63 26. 96 6.63 0.815 0.78 3.82
*hZE 604 —4.11 12.02 16.13 13.48 —0.117 —0.14  17.85
L& 611 —27.11 3.68 30.78 34.49 —0. 456 —4.03  45.61

I AE 2000 —4.23 25.22 29. 45 12. 94 0.691 0. 69 12.07
Kz 436 —1.92 23.91 25.83 9.23 0.583 0.55 12. 67
ES 512 —0.96 45. 04 46. 00 5.28 0. 906 1.05 —1.19
T 504 1.05 21.46 20. 41 6.78 0.786 0.79 3.41
&2 548 —13.98 11.19 25.17 21.79 —0.311 —0.92  35.47

I 4 4E 1643 —0.89 42.03 42.92 5.50 0. 892 0.81 8.95
B 247 —4.21 37.81 42.02 6.49 0. 896 0.73 14. 26
ES 503 —0.10 51. 90 51.99 5.33 0.668 0.72 14.58
T 603 1.12 43.01 41. 90 5.09 0.833 0.83 6.30
R 7 290 —3.62 26.45 30. 07 5.70 0.838 0.82 8.49

L # A 1654 —6.74 11.98 18.72 19.74 —0.025 —0.07  19.56
Fexs 355 —21.05 11.07 32.12 29. 04 —0. 305 —1.65  50.33
S 472 2.92 17.13 14. 22 11.56 —0.125 —0.20  17.65
Tz 670 —6.35 10. 88 17.23 18.91 0.032 0.10 16. 10
L& 157 —5.01 3.28 8.29 16. 44 0.472 2.94 —1.37
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Scatter distribution and correlations of GPS/PW and FY-2/PW

(a) Beijing, (b) Wuhan, (¢) Haikou, (d) Lhasa
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Fig. 2 Monthly variation of R and monthly mean P Wps
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(a) Beijing, (b) Wuhan, (¢) Haikou, (d) Lhasa
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Fig. 3 Monthly variation of mean bias and RMSE of GPS/PW and FY-2/PW,
(a) Beijing, (b) Wuhan, (¢) Haikou, (d) Lhasa
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