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Abstract: In order to evaluate the improvement of the GPS/PWYV data assimilation to the initial humidity
field and precipitation forecast field of numerical model, a series of assimilation experiments were per-
formed using the LAPS (Local Analysis and Prediction System) and WRF (Weather Research and Forecas-
ting) model. One heavy rainfall process in Hubei Area was taken as the experimental research object. The
result shows that the assimilation of GPS/PWYV is effective in reducing the error of PW in the LAPS hu-
midity field, however its impact on potential height and wind fields is not so notable. The impacts of GPS/
PWYV are greater than radar data by comparing the total precipitable water analyzed by LAPS in different
schemes. Different weather forecast scores show that the initial moisture field in WRF is significantly im-
proved by using GPS/PWYV data, and the improved moisture field in initial condition leads to positive effect

on the forecast of rainfall.
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Table 3 Spatial and temporal mean absolute error
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Fig. 8 Distribution of precipitation from 20:00 BT 28 to 20:00 BT 29 July 2009 (unit; mm)
(a) TRMM, (b) Expl, (¢) Exp2, (d) Exp3, (e) Expd

34°N 34°N
33 33
32 32
31 31
30 30
29 29
* 116 118°E * 116 118°E

—80 —-60 —40 —-20 0 20 40 60 80 100

B9 20094 6 A 28 H 20 I ZE 29 H 20 45755 24 h K BRI &0 (A7 : mm)
() HE2WFEL, (b)) FEIWHEL
Fig. 9 Difference distribution of 24-h simulated precipitation (unit; mm)
from 20:00 BT 28 to 20:00 BT 29 July 2009
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Table 4 CSI scores of precipitation forecast before and after GPS/PWYV data assimilation

[ 7k IINFR LTS} KN
1] GPS NO_GPS DCSI GPS NO_GPS DCSI GPS NO_GPS DCSI
B 1 0.763 0.763 0.0 0. 200 0.167 +0.033 0. 087 0.074 +0.013
B 2 0.711 0.711 0.0 0. 362 0. 383 —0.021 0.323 0.303 +0.020
B 3 0.773 0.667 +0.106 0. 456 0. 309 +0. 147 0.298 0.152 +0. 146
i B 4 0. 800 0.773 +0.027 0. 286 0. 375 —0.089 0. 200 0.214 —0.014
*5 [ GPS/PWV HRAIEERHEEEKERN V, iF5

Table 5V, scores of precipitation forecast before and after GPS/PWYV data assimilation
F& 7k JINFR LTS} KT
373 GPS NO_GPS DVs GPS NO_GPS DVs GPS NO_GPS DVs
B 1 78.0 78.0 0.0 65.9 63.4 +2.5 74.4 69.5 +4.9
i B 2 73.2 73.2 0.0 64. 6 63.4 +1.2 74.4 72.0 +2.4
B 3 79.3 69.5 +9.8 63. 4 53.6 +9.8 58.9 52.4 +7.4
I Bt 4 81.7 79.3 +2.4 51.2 57.3 —6.1 59. 8 59.8 0.0

6 HEXFUHEEABDSELEKNESFER
Table 6 The test result of related statistics of precipitation in different grades
[& 7K W% PO/ % R FAR/ % w2 B
E NO_GPS GPS DPO NO_GPS GPS DFAR NO_GPS GPS DB
JINFR 13.5 9.2 —4.3 25.0 16.9 —8.1 1. 15 1. 09 —0.06
i) 33.3 29.7 —3.6 51.3 40.9 —10.4 1.37 1. 19 —0.18
K 50.0 40.0 —10.0 80. 0 61.5 —18.5 2.50 1.56 —0.94
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