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Abstract The dynamical downscaling of NCEP/NCAR reanalysis data is presented to investigate the wind energy
resources in Jiangsu Province, and the approach is based on the regional climate model which is the fifth-generation
PSU/NCAR Mesoscale Model Version 3 (MM5V3). The wind energy macroscopic characteristics are assessed by
the analysis of the observations which come from the 65 weather stations during the year from 1971 to 2000, as well
as the dynamical simulation in high resolution (5 km) in the three representative years. The results indicate the dy-
namical downscaling method is capable simulating the regional wind energy resources in high resolution. Wind power
characteristics in Jiangsu Province are also recovered in this study, the results show that the most abundant wind en-

ergy at 60 m above the ground emerges on Xilian Island, the second locate on the Yangtze River delta as well as the
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lakes of Taihu, Hongze, and Gaoyou, and the poorest locations for wind energy occur in Nanjing and Xuzhou City.
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Fig. 1  Annual mean wind speed of Jiangsu Province during 1971 —
2000 (dashed line indicates mean wind speed for 30 years)
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(b) the year with the maximum of annual mean wind speeds; (¢), (d) the year with the average of annual mean wind speeds; (e), (f) the

year with the minimum of annual mean wind speeds

i TN AR 2R R T I 1Y 5 Y XURE BE D 1L A
Fa . BKMEAE (& 2a fil 2b) FHREKT 3.5
mes ', PRRAEFEERT 00 Wem™; 3) W
Wil J X 14 F- 241 XU 2 B IR A1 3 XU AR 15 e
MBS (K] 2e~D PHMEF 30 Wem™?,

) 71F% R B XEE M 53 47

B3R RO 7 iR O U=, 2 23

R

Jb &L
H 50

MECEIE L, R R



5 %
196 Climatic and Environmental Research

5 WF 5 14 3%
Vol. 14

(T RFAE 42 55 P53 BT 0RH 25 8] 3 A 23 B
Sk IRCRE BT IR A PEH 43 BT B (b B 5 A0 B A
4.1 BREREBSEEXIZT

Rif R DX < i A5 81 358 ) 179 485 =X PSU/
NCAR %8 5 A R MM5V3 (Jimuy et al.
2001), ZMERAE MM4, MM5V2 (i 5Eal EAE T
BRI, SR T sE BT 1 Bl T HESR 25
FEHAIAT R #AE NOAH LSM (Chen et
al. , 2001a , 2001b),

BEECR A 3 2 EMA% (B 3), X
JAE (33°N. 118°E). #% s B33k 37 X 37,
64X64 FI 109 X 112, K43 HEF 43 5] 4 45, 15
A5 km, BBLX IR 35 T ALRE VT IR 1E N Y R E
AR, BETE Oy B4 o R SR R B Y 25
Ao )2, H AR ELE 10 F1 60 m A A7, HE4Y
RIS T FH A P B AR O KF2 B 36 2 4k it
. CCM2 557 % . MRF (i 5207 &8 NO-
AH LSM [ifi it £ B0 A 43 % 1) NCEP/
NCAR R GEOREES 1o AL 4 1 2185 =X Al 4540
DX 35 1 R B X ) s P A 4, UL B 40 st
W MM ZAERYEEH 1 H 00 i (b gtlbfE], T
WD B2 B 5 — R 18 BF, L84 St e i
[E][EIFE A 6 ho,

4.2 iEEFHKESHELKIE
Shy S 5 A RURE X A AR O A SRR VLA

w17 z
<¢/// éf/

36°N |

-

33°N}

i Ik
Vo

I11°C  114°C 117°C 120°C 123°C  126°C

B3 AR IR KR B 45 (5 HLFRR IR R
Fig. 3 The topography and nested domains of the regional climate

model (isoline indicate the height above sea level, units; m)

SARAIBLALRE T, XF LA B T R4S SR 5 UL Bt
B4 18 SR . 850 hPa KU 37 L M 10
m = BRGSO DA S/ IMELAT B RT EL 3 BT 2
FABIHATIET, HAERE D) 0 5 2R

Kl 4 S NCEP/NCAR F43#r 58k
[ 850 hPa 37 FEF- MU H . H AT UL, B4
S5 54 P P BT AR L DX I 3 ) KR o A
fiE. 7E 850 hPa FJE b, XA BBl T
N e TR S A PO N [ RS DS QA
DAl e DX ) XGEATRARLIX . 7R R 2 5 NCEP/
NCAR o oe Bt 25 R ez, R 2s 7 1%
FIAERAT I X, AR T RARAT I
LR KA X, 1 NCEP/NCAR B0 M7 %8 RHE
X b7 DX A AN 35 B Sk XU ) KA A . i 3 3 o 2
S 3B R U R G KOF 4 #E R OR [R], NCEP/
NCAR £ 73 #7558 7K - 73 B AR (2.5° X
2.5°, T XHEAEBE Y 2 R EGE (45 km),
PRIHAEXT T 5 NCEP/NCAR F43 4 £ 48 Y 1
T o JRE S e S v DX A A A5 1 b 8 B T 30 4%
%, FTUAEHIEBENS X (ankA71l) . NCEP/
NCAR F53Hr e i) K 0 A 23 OB, X
(B b DI A A X B B AL 4 SR A, TR 1 18
R AR (B de FT4d) b, KIS do i
BN ) T TR B AR E . SR
FARE BT AUERRALHL X AR ZE R K .

N T k20 B DX B A I 2 XL
PIREIRE ST, B 5 g5 H T (& Sa) SRR
L (& 5b) 1y 10 m & FEKIg. XF oA K
DX A AR 2 % 5 A b B4 1 3 b )22 XU 1) 3
ATFRRAE 055 KGR 2 2R PG 1) 43 A1, P35 XU F
ARPRITIEE 1] Y Bt 28 0 S R IE . (BSR4 b, IS
PR B AR K. 3 4h, i TR 50
FIE T . MR A ARSI, TR R 2 N
Jiil 33 b DX XU A R A TR &5 SR 2 A 48 65
ANG3 AT AN S 1 1 1D 3ty SO R R A T XS PN A A
B, HE K. R 14GH T 1972 4F70LHE
AR 10 AR LUEAE 10 m 5 i BB XGRS
BN TR 0 %8 Lo 40, ] DL ASE A0 () - 2 XU 5 <
Gl AT KU LA, AR ZEHE 2. 60~
27.6%, U BAEE AR 20X V5 A XU RE 6 U5 43 A
MER B AT E Y



2 2 OHAE XUXGBE RS IEIT oA i 3l D B RIS
No. 2 LI Yan, et al. Application of Dynamical Downscaling Method for Assessment of Wind Energy Resources 197

39°N 39°N

36°N

36°N

33°N

33°N

30°N

30°N

27°N

39°N

36°N 36°N

1018

33°N 33°NK

\/‘1017-5\_1017.5
\/1017
30°N P /‘\1016}-\

1016.5 1017

30°N

27°N

L 1014.5 L L L
110°E 115°E 120°E 125°E 110°E 115°E 120°E 125°E

M4 d/MEAE NCEP/NCAR Fior#iiehkt (Z2) SHZER () X (2. (b) 850 hPa K7 A7 m«s 1); (o), (D)
TFHEAEY (Rf7: hPa)
Fig. 4 Comparison between the NCEP/NCAR reanalysis data (left) and the simulation (right): (a), (b) wind speed at 850 hPa (units:

mes ; (¢), (d) sea-level pressure (units; hPa)

R1 IHE 10 m 5 EREBMRESSKREINER ST L

Table 1 Comparison of wind speed at the height of 10 m between simulated results and observational data in Jiangsu Province

Wi & CN) 4 CE) R /m o+ s ! S A /m e s AHXHR 22/ %
iifi B 116. 92 34.72 4.04 3.62 11.6
[lEped) 119. 43 34.78 6. 09 6.25 2.6
I 119. 82 34.03 4.24 3.76 12.8
S 119. 30 33.23 1.12 3.56 15.7
e 120. 25 33.77 1.34 3.40 27.6
*F 120. 48 33. 20 4.32 4.12 4.9
pia 119. 83 32.93 1.23 3.91 8.2
%7 120. 45 32.53 4.27 3.71 15.1
H 120. 73 31. 65 4,27 4.09 4.4
FRH 120. 63 31.32 4,27 4.74 9.9
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