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Abstract In order to improve the assimilation effect of automatic weather station (AWS) observation data in the WRF-DA
(Weather Research and Forecasting Model-Data Assimilation) system and improve the prediction of the numerical model, the ground
observation data assimilation scheme in the WRF-DA is improved and an updated assimilation scheme is developed. Considering the
impact of terrain height difference on the assimilation effect, the correctness of ground elements to the model surface are modified in
the assimilation scheme to improve the accuracy of the values of ground temperature and wind speed. Analysis of the results of a real-
data case experiment on 5 July 2017 and the results of batch experiments for the entire month of July 2017 indicates that compared to
the results of the experiments with assimilation using the original scheme, the forecast errors of the experiments using the updated
scheme are significantly reduced in the first 9 h. The advantage of the updated scheme can be maintained for 24 h. It shows that the
updated scheme has obvious positive effects on the assimilation of ground temperature and wind speed.
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Fig. 1

Distributions of various types of conventional observational data (a. SYNOP, b. SOUND, ¢. AMDAR, d. GPSZTD)

(different colors of the scattered points in (a) the differences between the height of the model terrain and the observational site terrain;

A positive value represents that the height of the model terrain is higher than the observational site terrain)
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1 ORI G iR BE FXGH 3T IERCR

Table 1  Correction effects of different schemes on temperature and wind speed
_— g Bl
LR 5]
B A B A 1B
. GBI S 0.75 0.45 1.46 1.03
MREE(C)
LWES 0.85 0.56 1.52 1.11
TR —0.14 -0.30 0.70 1.17
R (m/s) -
5% —0.72 —0.98 0.87 1.49
F 2 AL
Table 2 Single-point experiments design
502 B EHYES LS| FfLBERH
NEW THTRE 2017070500 A 803153391
ORI LVES 2017070500 A 803453391

4.2 RUWREZEREDH
YEN 2017 557 H 5 H B9/, SR FHAS 5] 1) Mo T
PERHE AL 5 R AT R A 56, X5 4 B 7R L 56 1Y
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RAPEBERYSE I o [ AE e B BT J7 S N6 3 o,
00 Ay A8 AR U 5 3l 77 3o

%3 Rk

Table 3  Assimilation experiments design
T4 R EHWES FLALLS] 1] [R5k HEA R AL IR BN
NEW LB e S 20170705 HBORE 3h 24h
ORI 5% 20170705 HBORE 3h 24 h
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S /0N L b 7 R SE08 I 1 A, 22 800 AT 1E S i X
HRAE TC B 5 22 000, PRI XU 04 43 A 3 i 25 SR O AN
TR EE (1S 22 R
4.2.2  HTH B TR AE R

K 6a N7 IR 56 Y 6 h iR WU AR 22 (& 6
HAY 25 D 25 46 XHE AR /N T 0.1°C IZ5 3R, J5 S0
PR ), AT UL B 2 e o O 6 [ B
2 55%F H o BT 9 750 AN I 3 i 62% 114 3l 5 v
Tl 5 B (&1 6b), H v B B X oA ek 25 SR

J6 R S 25 23% 118 3l o500 B T TG B 8 2 S R 24
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ZE MR BEHE R o XPBEALL DX S P 21 5 A S O 2
J U EE Y TR ARG 25 R JROR 1.27 °C BRI 1.02°C, B
ik 20%, BRI ZEMH 2.62°C FEK R 2.5°C,

[FAE, 6 h XU T 412 1) 14 et A T 42 o, B4 X
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it B BT O 28 0, DR TR 1 B 4 v ) 3l a5 (18] 6d)
b7 R 36%, AN AR 56 XU 37 19 43 A 4 B 22 00 BN
PH I 58 % ) sl st IR 91 412 1 TG B b 22 5, B T4 2%
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