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Abstract

To select applicable parameterization schemes combinations of WRF for rainfall simulation and forecast-
ing in the Jinshajiang River basin, different combinations of microphysics, boundary layer and cumulus
convection parameterization schemes and different nesting frameworks of WRF are evaluated in this re-
search, by simulating four typical daily rainfall events in flood period. Based on TS and the spatial distri-
butions, the results show that WRF with selective parameterization schemes is suitable for rainfall simu-
lation in the Jinshajiang River basin. The impacts of microphysics and boundary layer schemes are rela-
tive bigger than those of cumulus convection scheme, and optimal combinations of microphysics and
boundary layer schemes can achieve a better simulation. When microphysics, boundary layer and cumu-
lus convection parameterization schemes apply combinations of WRF Single-Moment 3-class, YSU, Kain-
Fritsch (new Eta) or combinations of Ferrier (new Eta), Mellor-Yamada-Janjic (Eta) TKE and Kain- Fritsch
(new Eta), the magnitude and the spatial distributions of the simulated rainfall by WRF are more
consistent with the observed rainfall.
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Figure 1. Locations of rainfall stations in the Jinshajiang River basin and its adjacent area
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MARR, 43N 2T |2 AR HPKIRER S T S8 RRTM &, FLdmet 77 %20 Goddard /7 %8, T2 /7 %0 Eta
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Table 1. The definition of NA, NB and NC
52 1.NA, NB f1NC EX

TR
SEL
i FEIK TeREK
HREK NA NC
TokEK NB ND

Table 2. TS score of accumulated light rain grade under unnesting framework for six schemes

2. RMHERERREEH TR EFRH TS iT5

L QU HE 1 A& 2 HE3 &4 &S 56
20014E7 H 28 H 0.857 0.896 0.898 0.898 0.896 0.898
200248 H 9 H 0.936 0.936 0.896 0.917 0.957 0.915
200346 H 6 H 0.936 0.957 0.936 0.936 0.936 0.956
2007 4E7 H 20 H 0.946 0.930 0.946 0.930 0.929 0.946

Table 3. Ranking of TS score of accumulated light rain grade for six schemes

5% 3. ANMERRBENRALEFRE TS 1S HEF

Rk i He H4 1 He4 2
200147 H 28 H HE3. 4.6 HE2.5
200248 H 9 H HES5 HEL 2
200346 H 6 H HE2 HE6
200747 H 20 H HE1 3.6 HE 2, 4

HUGEH A 6 R BERE . URE. R mSELTT 245 514 Ferrier (new Eta) /7 %€ Mellor-Yamada-Janjic
(Eta) TKE 7€ Kain-Fritsch (new Eta) /7%, J 3 &k HAlJ LR EWIRE—2, ¥4 2 k.

N, ¥ WRE 20N H Ty LRI B KA S Fiidi i, W s 12 . A2 B RS H s
WA ] 1 B &K H WRF Single-Moment 3-class 77 %€ YSU 75 % . Kain-Fritsch (new Eta) /7 £ #1240 & 8¢ Ferrier
(new Eta) 7%, Mellor-Yamada-Janjic (Eta) TKE J5 . Kain-Fritsch (new Eta) /7 £HIZH 4 .
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HTREH S ENTT RASG 2 M4 A 6, LL2001 4 7 7 28 HEIFRAKEREE], K 7w Ff 2 S Bl A% s
Bee 7K I S B BB AT 22 (A S £ ArcMap "R R (I 2(b) B 2(c)), IR 5 Sl R i R 1 22 1] 73
ATRFAECILIE] 2(2))EAT ELAL, 45 BB K 5 Sl B K 22 18] 22 5 A (1AL 2(d) s 1 2(e))

WAL, HE 2 SHE 6 Bl K AR 8 KO AL T SRR R, A
EAREADL R 7K 5 S PR PR s ) 22 B e — 38, 3 RPN KA RIE 2 . Frke—wfmm, HAE 6
HRAUN R 7K L S B2 7K i e AU HLIX LR AL 45 2 K. BRI, R/l 7 s X AEABL R K LU SEIE = 10 mm BLLE,
PR AP R K 5 SN K A ZE AN K, 48K X 2 (B R AN I 10 mm.

45. RSB UARAE ST

H_ESCRTHN, TS PR HEA RIS AL G 5 ANH A FIF = X2 5k 77 £ 4474 Kain-Fritsch (new Eta) /7 %,
AFGHE 2 FIH A 6. AT LA NTESYPILREL, NS B FEAL A ZE 77 2R H WRF Single-Moment 3-class
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Figure 2. Simulated rainfalls and difference with observed rainfall under different parameterization schemes of WRF
2. WRF XA ES L5 RAERIIEBIEK R E SN KES
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FE. YSU I EH &5 Ferrier (new Eta) /7% . Mellor-Yamada-Janjic (Eta) TKE FR4H &, RS %
Il &% Kain-Fritsch (new Eta) /7 28 IR, A K 28 SR A5 4

X DY R S 7 7K Ik AR AR 28 SRR B, TE S VDV, WRF A5 A ey 2 F2 A 52 5 S8 e 00 ik
Fee 7 ASLADA 1) S ) LA IEORS, T EL A 28 1A 10& ' A & A B T3 s B K B RS B, et B % Lin et al.
scheme 75 5 BARTENDIE ST & IR EUR 2, (BAETT RIS FIFARA R MRS . Ui
I RERNIA F)ZTT S UL R B RS EA T R B AE BT A SIDTTIRBITUH R R K A R AL, WREF 45
VB KL A b e 4R S B 7K i 25 18] 73 A 5 TN = 55 0.

5. &t

A LAY AR FE X3, BRI 4 O SR B R 7S, R A ROBE R AU WRFV3.3 BB Ik
B IE 3, dd A IE R P AN R R R L LR E AR 2 XS H T R G, R WRF BETE S0 VLR
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L AL SR ERH WRF Single-Moment 3-class /7% YSU J7 R4l 481 Ferrier (new Eta) 5 %
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R AE B YDV A UA B 7K 55 SN P /K ) 20 (R AP ALE - B 58 20 B AR AT

KWFFR, RIESEATT RUE RS 1 WRF B0E T SV L s B KB & ik, o] LR &b
VLI kG FE K SCTARAE VAR (I S ZE M PR KAE B, KK SCTHHR I TS, XSy VLmisn ke s i B B A &
R AR 4 R EKO REEATIEADL, AN 8 ARSI TLIR BN B KR, A T Hhk £ 17
AR o TS VDVLI TR A PU R L DX, MR R %, AR AR b St — A 7t 25t J B0 Bt 1 i A A
FoAb Bt TR AR AR FE T . A, X WRF A RS 800 77 A G KRS Bk AR AT T
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