5 38 455 1 1] N T A = Vol. 38 No. 1

2014 4

1/ Chinese Journal of Atmospheric Sciences Jan. 2014

KA, IRIESR, A, 4E. 2014, R EGEE ML GPSPW B nb KT ep R i X B K TR IR S VR AN [0 RAUREE, 38 (1): 171-189, doi:
10.3878/j.issn.1006-9895.2013.13117.  Zhu Feng, Xu Guogiang, Li li, et al. 2014. An assessment of the impact on precipitation prediction in the middle and lower

reaches of the Yangtze River made by assimilating GPSPW data in the Tibetan Plateau [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 38 (1): 171-189.

Bl &S E# X GPSPW HEIEX T T
b [X P& 7K 7Rk BY 22 0w 1 4G

1,2 JA 2 2 2 VIt v e 3 4
KF E & Z A A 2 A oK

1 P ESSEEEIBE, LT 100081

2 HFESZ P OAETER L, JE5T 100081

3THA%RE, W1 750002

4 HES SRR E R K TSR s, st 100081

# OE KR T FARWZERIX, HEZERR KKV SRR T 3 b /K e o A ORI 5 i
JRHL X EEREN RS (GPS) il AU BT KR (PW) %k, SRA] WRF #5530 (Weather Research and
Forcasting Model) [¥JRILIER (WRFDA), HIXSZ/KIRHRE W 15 BRI, A WRF SRS
UL (K 7 H A BEK AR AT R IR 43 AT o HERRIGAIABI TR A 3 By % TERERE Rk 4 R
1% (NoDA), A JAshEALIRE (Cold) FEIAFIILIRL: (Cycling). AL, %X} Cycling 77 ZHEAT 1E K TR I K
PR 78S AR ST R At R IE AR d I R I B o (RIS A T HRFT AL IERCR SRR, 1% Cycling 77 8847 A I
A BRI T S GPS i A AN 7R IR K (Cycling less a) PAN A RIAEANYYE T 8K B4 8 #1 GPS
vh SN SRS (Cycling less b)o XI5 HR M [F4L TS AL IX 1 GPS 20ds fefE— e f2 /¥ LB Kyt T
WeEHL DR (W B T, 0T 48~72 /NI BEK TR i 3 R JE i 2, H. Cycling 77 S 7E4844 BT Cold 77 %
X T Cycling 7758, 18 120 /NTIHRISHC Y, [AEIERCR B W] WIN B 48~72 /Mo /K inid i i 2 th 42 i [r)
ARSI, FEK IR TS R4 REA9 200 S o, T YK PR i i D h 28 3o R DX Ay, B 7K IR TS P43 e 3 AN
W S o S0 SR IR A e A VR B a6 78 5 20 1 GPS il s ) GPSPW i, 4738% mT LR 87 A K88 40 A R TE R, Rk,
EF 0 H [ 4k GPSPW HiE & rI 471

XY WRFDA GPSPW KITH R FR/KTR

XEHRS  1006-9895(2014)01-0171-19 HESES P435 XERFRIZES A
doi:10.3878/j.issn.1006-9895.2013.13117

An Assessment of the Impact on Precipitation Prediction in the Middle
and Lower Reaches of the Yangtze River Made by Assimilating GPSPW
Data in the Tibetan Plateau

ZHU Feng"?, XU Guogiang®, LI Li*, ZHENG Xiaohui’, and ZHANG Shengjun*

1 Chinese Academy of Meteorological Sciences, Beijing 100081
2 National Meteorological Center/Numerical Weather Prediction Center, Beijing 100081
3 Ningxia Meteorological Observatory, Yinchuan 750002

s B
BRI E

1EER-N
BIREE

2013-01-23, 2013-06-19 Wf& &R

[H5% [ RFI A IE SR B H 41275104, AT (%) BWFEI GYHY201006053 18 5 S EEREHFST R JE 741 2013CB430106,
K T HRHSC TR 2012BAC22B02

KFE, B, 1990 FHAE, BULFSUE, EEMNFEBUEAR YIRS, E-mail: zhuf.atmos@gmail.com

¥ IE 5, E-mail: xugq@cma.gov.cn



172

KA ¥

Chinese Journal of Atmospheric Sciences

4 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract The middle and lower reaches of the Yangtze River are located in the East Asian monsoon region where part
of its summer precipitation water vapor comes from the moisture transport of the Bay of Bengal. In this paper, the
atmospheric precipitable water (PW) data collected from the global positioning system (GPS) sites in the Tibetan Plateau
and the assimilation module (WRFDA) of WRF (Weather Research and Forecasting Model) are used to assimilate the
water vapor transport information into the numerical model. At the same time, WRF is also applied to do batch testing and
case analysis of the precipitation forecast in the middle and lower reaches of the Yangtze River region in July. Three
schemes are adopted during batch experiments and analysis of individual cases: a control experiment with no data
assimilation (NoDA), a cold-start assimilation experiment (Cold) and a cycling assimilation experiment (Cycling). In
addition, the experiment of extending the forecast time of the cycling scheme is performed to find out the most obvious
time period of active effect. For the purpose of investigating the source of active effect, additional experiments of only
assimilating the GPS sites that are mainly covered with the water vapor conveyor belt (Cycling_less_a) and that are not
mainly covered the with water vapor conveyor belt (Cycling_less_b) are carried out according to the cycling scheme. The
results show that the assimilation of the GPSPW data of the Tibetan Plateau area can improve the forecast of precipitation
in the middle and lower reaches of the Yangtze River to a certain extent, especially for the 48—72-h period precipitation
forecast. The cycling scheme outperforms the cold scheme on the whole. For the cycling scheme, during the forecast time
of 120 h, the active effect is most obvious in the 48—72-h period. When the conveyor belt of water vapor goes through the
assimilation area, the TS score of precipitation can be obviously improved, while the improvement will not be so obvious
when the water vapor does not go through the assimilation area. If we only assimilate the GPSPW data of the GPS sites

covered with the water vapor transportation belt, we can still retain most of the positive effect. Therefore, targeted
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assimilation of the GPSPW data is feasible.
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Fig.2 The simulation domains and the locations of the GPS and conventional observation sites
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Fig. 4 TS score and Bias in the prediction of different intensity of precipitation from schemes NoDA, Cold, and Cycling, the time period is (a, b) 0-24 h, (c,

d)24-48 h, (e, 1) 48-72 h
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=5 HIHEMERILIRIE Cycling less_a Ak S EEL

Table 5 The stations picked to conduct targeted batch assimilation experiment Cycling less_a

AR Z] (UTC) JEIR 25 i KL
201247 A2 H 00 It BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH XINJ 10
2012 4F 7 H 3 H 00 i BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH XINJ 10
2012 4F 7 H 4 H 00 i} BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH MNLA 10
2012 47 A 5 H 00 i BAIS BFLJ CQBB BFDI DAXI BEKM MNZI XINJ XICH MNLA 10
2012 4E 7 H 6 H 00 i} XINJ BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH MNLA 10
2012 47 A 7 H 00 i BAIS BFLJ CQBB BFDI DAXI LITA GANZ TNCH XICH XINJ 10
2012 4F 7 H 8 H 00 i} BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH XINJ 10
2012 47 H 9 H 00 i BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH XINJ 10
2012 47 F 10 H 00 i} BAIS BFLJ CQBB XINJ DAXI BEKM MNZI TNCH XICH MNLA 10
2012 47 A 11 H 00 & BAIS BFLJ CQBB XINJ DAXI BEKM MNZI TNCH XICH MNLA 10
2012 4F 7 H 12 H 00 I} BAIS BFLJ CQBB XINJ DAXI BEKM MNZI TNCH XICH MNLA 10
2012 4£7 A 13 H 00 I BAIS BFLJ CQBB XINJ DAXI BEKM MNZI TNCH XICH MNLA 10
2012 4F 7 H 14 H 00 I} BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH MNLA XINJ 11
2012 4£7 A 15 H 00 I BAIS BFLJ BFDI BEKM MNZI TNCH MNLA 7
2012 4F 7 H 16 H 00 I} BAIS BFLJ BFDI BEKM MNZI TNCH MNLA 7
2012 4£7 17 H 00 I} BAIS MNZI TNCH MNLA 4
2012 47 A 18 H 00 I BAIS 1
2012 4£ 7 19 H 00 i BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH XINJ 10
2012 47 H 20 H 00 i BAIS BFLJ CQBB BFDI DAXI BEKM MNZI TNCH XICH MNLA XINJ 11
2012 4£ 7 F 21 H 00 i} BAIS CQBB DAXI BEKM MNZI TNCH MNLA 7
2012 47 A 22 H 00 i DAXI 1
2012 47 23 H 00 i} - 0
2012 47 H 24 H 00 I} - 0
2012 47 7 25 H 00 i} - 0
2012 47 H 26 H 00 I} - 0
2012 47 J 27 H 00 i} - 0
2012 47 H 28 H 00 I} - 0
2012 47 A 29 H 00 i - 0
2012 47 730 H 00 i} - 0
2012 47 A 31 H 00 i - 0
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Fig. 12 Same as Fig. 11, but that the assimilated ten sites are: GAIZ, GANZ, LINZ, LITA, LNGZ, NAQU, RUOE, SHEN, XINJ, DING
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Fig. 13 The differences of PW fields at 0000 UTC on 12 July 2012 between (a) schemes Cycling less_a and Cycling, (b) schemes Cycling less_b and

Cycling. The dots stand for the GPS sites that are assimilated while “X” stands for the ones that are not. (c) The RMSEs of PW fields between the results from

schemes Cycling_less a, Cycling_less b and Cycling respectively, the initial time is 0000 UTC on 12 July 2012 and the area of inspection is the middle and

lower reaches of the Yangtze River. Units: mm
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Fig. 14 Same as the left column in Fig. 4, but that the contrast is conducted among schemes NoDA, Cycling_less_a, Cycling_less_b, and Cycling
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