ZMIARESHUH FRIEURELE

PUR Y

(L. TP AR RBFIURT, BRI, 430074)
BB SO WRF o RSB o 0 R SR 0 5, % e I B TR R U 506, 25 ),
ACM2 J7 S0 YSU J7 I VR B R e, L= 7 0l AR Ty S MK Bt ol R B,
UES

MYJ T7 SR o Sy ANEI PR RG], ST BHUE R, WS SO TR B R AT X E,
KRB BRI WA ESH Bk A5 R4

SRR ACM2 T7 ZERENS U A S KA BRR L, AR S5 A0 S B, AR B AT YSU 77 SR MY

Sensitive experiments of three planetary boundary layer
schemes
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Abstract: In the development of modern numerical model, the study of boundary layer plays a
key role. In this paper, using three different PBL schemes in Weather Research and Forecast

struction

model(WRF), a sensitive experiment for Central China is performed. Results show that ACM2
are selected to analyze and compare meteorological elements between simulation and observation.

and YSU schemes give less biases in the simulation of meteorology factors. ACM2 scheme does
better on precipitation than YSU scheme, and MYJ scheme does the worst. Two rainstorm cases
YSU and MY]J schemes.

It is found that ACM2 schemes produces more realistic atmosphere,and more reasonable profiles

of water vapour and potential temperature, its overall simulation performance is superior than
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FIG.1 Map of model domains
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FIG.2 Accumulated observed precipitation during 1 May-31 Jul, 2012 (Small domain is used for

score)
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a. YSU(00-24h); b. ACM2(00-24h); c. MYJ(00-24h);
d. YSU(24-48h); e. ACM2(24-48h); f. MYJ(24-48h);
FIG.3 Accumulated simulative precipitation with different PBL schemes during 1 May-31 Jul,
2012
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Table.1 TS results of precipitation in 00-24h with different PBL schemes

N H PN BN KW
YSU 0.603 0.353 0.211 0.095 0.031
ACM2 0.61 0.358 0.191 0.107 0.036
MY]J 0.59 0.329 0.201 0.092 0.036

R 2 AFRELFZETTEXT 24-48h BEKE) Ts VP4
Table. 2 TS results of precipitation in 24-48h with different PBL schemes

N g K ZEF KA
YSU 0.577 0.291 0.162 0.075 0.021
ACM2 0.528 0.296 0.158 0.079 0.023
MY]J 0.564 0.278 0.158 0.066 0.018
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Table.3 RMSE results of forecast fields in 00-24h with different PBL schemes

500hPa & & 850hPa X% 850hPa I /& 2m i
YSU 6.76 3.58 1.32 2.23
ACM2 6.46 3.72 1.29 2.03
MYJ 7.15 4.08 3.13 2.16
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Table.4 RMSE results of forecast fields in 24-48h with different PBL schemes

500hPa i 5 850hPa A7 850hPa L5 2m i AE
YSU 9.19 4.52 1.56 2.45
ACM2 9.24 4.59 1.5 2.23
MY]J 9.39 522 3.89 2.37
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a. observed; b.ACM2; c¢MYJ; d.YSU
FIG.4 Observed precipitation and simulative precipitation during 30 June-1 July, 2012
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FIG.5 850hPa stream line chart at 1800 GMT 30 June, 2012
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a. observed; b.ACM2; cMYJ; d.YSU
FIG.6 850hPa observed wind and simulative wind at 1800 GMT 30 June, 2012
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a. ACM2-GFS(theta); c. MYJ-GFS(theta); e. YSU-GFS(theta)
b. ACM2-GFS(qv); d. MYJ-GFS(qv); f. YSU-GFS(qv)
FIG.7 Time series of the vertical profiles of the differences between simulation and observation.
Potential temperature is on the left, Specific humidity is on the right
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FIG.8 Time series of domain-averaged precipication in observation and simulation
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a. observed; b.ACM2; cMYJ; d.YSU
FIG.6 850hPa observed and simulative temperature at 1800 GMT 30 June, 2012

Bl 10 2 =l 7 SR AS [ 1 0 BRIP4, rTCAE . ACM2 7 .5 5 P s
G2 BIAE T W RO R/ o A 2 T e RO B8R 7K ARG 3 A il e 4 A, TR R T %
SR E R R G LR IR 2 040 . B 11 45 X V3 0 —Fh 7 28 B /Ky 5 T
K, =M ZAE 500hPa i fE Y L sz il BoRMmiE (B 11ace), HLARBEIX A7AE I (RIS A AN,
AR F RS BRSO R el . ML, K ZERR K (K 11bdD), ACM2 J5
TR EGTHEZMKA, MY J5ZNAER D, FEREAE 12 B 2 J5 1) 600hpa LA I
ARV BN . YSU J7 E KRR 5040 5 MYT J7 4011, BAE 700hpa A i 2 (17K
o HE ACM2 Jr ZM KRR . 25 LATIR, ACM2 J7 304 S (WA XR R, IR B
Sy P A IR TR A RO B K



<l 10 a BRI A2 /N DSOS A K b ASADLRIZR /N DI85 P A FURE B 7K
FIG.10 a. Time series of domain-averaged cumulus precipication in observation and simulation;

b. Time series of domain-averaged grid scale precipication in observation and simulation

B 11 XS B SE DL (3 B E N () P A1 o 229 ZE A, A 90 o KPR ZE
a. ACM2-GFS(theta); c. MYJ-GFS(theta); e. YSU-GFS(theta)
b. ACM2-GFS(qv); d. MYJ-GFS(qv); f. YSU-GFS(qv)
FIG.11 Time series of the vertical profiles of the differences between simulation and observation.
Potential temperature is on the left, Specific humidity is on the right
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FIG.12 Time-Domain-averaged profiles simulated with observation different PBL schemes
a. potential temperature in Xinan rainstorm; b. Specific humidity in Xinan rainstorm;

c. potential temperature in Huai river rainstorm; d. Specific humidity in Huai river rainstorm
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