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Abstract: Numerical simulation test is made for Arctic climate with regional climate models based on WRF3.2.1 and
PWRF3.3.1 versions, and simulation capabilities for Arctic climate of two versions are compared and analyzed. Ac-
cording to results: within temperature field, simulation result of climate model based on WRF3.2.1 is relatively low;
simulation result within potential height field is also relative low, and zones with larger difference are mainly around
Victoria Island; within sea-level pressure field, for simulation based on WRF3.2.1 model, zone with low value is rela-
tive large, and it is not as good as simulation based on PWRF3.3.1 model; Wind difference of both models exists up to
high altitude, wind speed difference will increase with increasing of altitude, and max wind speed difference 40 m/s will
be reached at 200 hPa; rainfall simulation results of both models are similar, simulation result for unsteady rainfall is
relatively good, simulation result for steady rainfall shows position with northward difference and rainfall is relatively
large, and rainfall simulation result in whole is not good. In numerical simulation test, performance of climate model
based on PWRF3.3.1 is better than one based on WRF3.2.1 in whole.
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Figure 1. Annual mean temperature at 2 min simulation area. (a) Result of the WRF/PCE model test, contour interval 5 K; (b) Result of the
WRF/PCE model test minus ERA-interim, contour interval 3K; (c) Result of the PWRF/CE model test, contour interval 5 K; (d) Result of
the PWRF/CE model test minus ERA-interim, contour interval 2 K
1 SR 2 m BESHEENME. (2 WRF/PCE X RBLERETLSH; (b) WRF/PCE BRIRLKLE RS ERA-interim BRHNEF
HWEMEPT; () PWRF/CE BRIRWARETHNST; (d) PWRF/CE SHRIXWERS ERA-interim SR HETHEE S
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Figure 2. Annual mean temperature at 700 hPa in simulation area. (a) Result of the WRF/PCE model test, contour interval 2 K; (b) Result of
the WRF/PCE model test minus ERA-interim, contour interval 2 K; (c) Result of the PWRF/CE model test, contour interval 2 K; (d) Result
of the PWRF/CE model test minus ERA-interim, contour interval 2 K
2. X 700 hPa BEIAEEHFMH. (8) WRF/PCE R RBLERELHNH; (b) WRF/PCE #HRIRIERS ERA-interim FFIH0
FELWEMEN; () PWRF/CE MRABLERFLINNT; (d) PWRF/CE BARBLRS ERA-interim RN FELHEESH
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Figure 3. Annual mean temperature at 500 hPa in simulation area. (a) Result of the WRF/PCE model test, contour interval 2 K; (b) Result of
the PWRF/CE model test, contour interval 2 K
3. #RHIXH; 500 hPa iREFHETHNT. (a) WRF/PCE BRRBARETHNT; (b) PWRF/ICE BRRBLRFTHIH

O ZEE/NT 60 gpm, FBE =2 B O ZE /D T-55
gpm( &%) .

33. EFEmEES

WRE/PCE A5 A AL )1 1 s 461 25 2246
AL R, AR B AR A R, P E D
T=9 hPa, JLik¥Eh O —/PNEREPMZEE DG,

52

ZEH KT 0 hPa, #% 0% 221 X3 25 K T 1 hPa(LIE
6(a)). PWRF/CE #8645 1 51K 6(a)fifl, 1=
By ZE N T -9 hPa, AbUKE bt R DL kR
B, OZEE KT 0 hPa Wbk HA R GEECR, %
W 22 9 X A 25l KT 0 hPa( LR 6(b)). K& IR 22 B
BEH 45 T O K A2 Hh M R 3G B, P LLEE T
PWRF/CE AL 25 A UF

Copyright © 2013 Hanspub



FFPIDAFI A WRE A3 0 X 8T BB A A —— P 45 2R

[ fso 0w 90 90°W,

oF oF 3

(@ (b) (©)

Figure 4. Annual mean geopotential height at 700 hPa in simulation area. (a) Result of the WRF/PCE model test, contour interval 10 gpm;
(b) Result of the WRF/PCE mode test minus ERA-interim, contour interval 3 gpm; (c) Result of the PWRF/CE model test, contour interval
10gpm
4. X 700 hPa (BB BEIHEFIN M. (2) WRF/PCE BMARBLERETINNT; (b) WRF/PCE EHERRWLRS ERA-interim #§
HNHELHEMESTH; (o) PWRF/ICE X RBERETHSH
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Figure 5. Annual mean geopotential height at 500 hPa in simulation area. (a) Result of the WRF/PCE model test, contour interval 20 gpm;
(b) Result of the WRF/PCE model test minus ERA-interim, contour interval 3 gpm; (c) Result of the PWRF/CE mode test, contour interval
20 gpm
[ 5. #RlXE 500 hPa U HEEAFFINTT. (2) WRF/PCE R RIBERFEFHINM; (b) WRF/PCE BRIRBLRS ERA-interim #
NEETHEENS; () PWRF/ICE BRXRBERETLHINS
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Figure 6. Annual mean sea-level pressureover ocean in simulation area. (a) Result of the WRF/PCE model test minus ERA-interim, contour
interval 1 hPa; (b) Result of the PWRF/CE model test minus ERA-interim, contour interval 1 hPa
E 6. BHXEETHSEFEHEED . (a) WRF/PCE RRKBLERS ERA-interim FRIEEST; (b) PWRF/CE RAXKBEHRS
ERA-interim FHMEE S

34. Rz

WREF/PCE # 2UBALL ] 700 hPa [ X3 4T 15 2
1B 73 A7 5 SR R AU B S s R g ko) 5 7
W, R E R AR VAR 0 XS I B UK IR
) IR, SR ZMEN 10 mis(JLE 7(a)).
PWRF/CE #5055 25 3 7010 5 B 7(a) AR, 5 K XU
ZE (B AR AH [F (1) .

WREF/PCE #0548 500 hPa f K37 467 1 2=
B3 A 5 SR P ARSI 5 700 hPa ARALL,  XUIH 2 (R 3%
K #) 20 m/s(JL & 7(b)). PWRF/CE #2056 45 550 #i
5 7(b) AL, 5 R 2 A AH R (P8 )

WREF/PCE #: 204U ) 200 hPa ) )X 37 4 T 15 2
Hama Ry, KEZEER KN 40 m/s(LE 7(c)).
PWRF/CE #5560 25 L 70 A 5 2 AR BL(EII) o

3.5. P&k

WREF/PCE 15 2R ) Faf 24125 731 4 R ot
TPEREK I K BRN, KR 0.6 mm, HELAEE
P » 3 U BT AL A A AN i 43 P58 3 [X R i 5/ (18
i), X LA R, it S TR IR K PR
W) IR A I K AE IR i B B A 10 mm )
KA () o Ak BRI K BRI S SR 5 T2 RE R S T

54

BRI, B O B m b BB K EER, X
ARG E P RREK 5 B K N 2, RO R e 1k Pk
(R TAR T BIWEN i N SR W X R
BARIF(WLIE 8(a), Kl 8(b)). PWRE/CE #5645 5
I35 Z AR B) o

4. Zhig

A WRF/PCE 1 PWRE/CE 5 it [X 455 i 4
O IEAR AR EAT 7 BUERLL, PR TR iEA S A 4
TS R A . WA RIS 7
R, FET WRF3.2.1 (/R B i 45 5
i TEMHEES Y, PHE g R mk, =25
PRI R ) X 3 AR 4 2 R0 S BT s PSR
H, BT WRF3.2.1 I UL R A X 3 K, %
A ET PWRF3.3.1 BRS04 5 4F s AR
22 A e 280 w5 2 I v 1 - v v XU ZE (38K
F] 200 hPa I XU ZE{E B RN 40 m/s; I IR P 7K AE
LGS FELCBARAL,  XHIAL e B AR R 5 SR, %o A
S M A KABA A 7 B AL ELBE K Bk, X84k oK
RS2 AN T AE BB AL 58, JE T PWRF3.3.1
AR R AR R AT 25T WRF3.2.1 B

ob
Aeo

Copyright © 2013 Hanspub



BT P FI A WRE A AR DO TR U B —— P 2 45 2R

40

Figure 7. Annual mean wind field in simulation area. Result of the WRF/PCE model test minus ERA-interim. (a) Theresult at 700 hPa; (b)
Theresult at 500 hPa; (c) Theresult at 200 hPa
B 7. XS RIGEEEE S, EXR WRF/PCE EXIRIBLERS ERA-interim FRAIZE{ES 7 : (a) 700hPa; (b) 500hPa; (c) 200hPa
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Figure 8. Annual mean precipitation in simulation area. (a) Result of the WRF/PCE model test, contour interval 1 mm; (b) Theinversion of
satellite remote sensing precipitation data, contour interval 0.2 mm
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