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Abstract ; Based on the data from 17 wind masts over Xinjiang wind areas, the aerodynamic roughness
lengths extending some ranges are estimated using the standard deviations of wind speed and direction.
Then the estimated roughness lengths in the target areas are compared with those defined in numerical
model MMS5 or WRF or CALMET on account of 3 km and 1 km horizontal resolutions, respectively.Re-
sults are as follows:In most of the cases,the defined roughness lengths are moderately consistent with
the estimated ones while few of them show major discrepancies due to a misinterpretation of landuse
dataset. Thus further emphasis should be on modifying these datasets.The calculated roughness lengths in
the strong wind areas are uniformly smaller than the defined roughness in meso-scale model in summer.
To attain a better accuracy in cases where the roughness in primary and secondary wind directions is
severly nonhomogeneous ,the two methods of wind speed and direction standard deviations should be
combined.In this study, the roughness lengths are estimated with the samples in neutral atmosphere
while they will not be the applicable in areas where neutral atmosphere barely occurs.

Key words ; Xinjiang wind areas ; underlying surface ; estimated dynamic roughness lengths ; theoretically
defined dynamic roughness lengths in MMS5/WRF/CALMET models
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Table 1 Geographic information of masts and their basic surrounding description over Xinjiang wind areas
AIX 44 B ZHi WEH/m  FF/ KA WEE ik
31001 88.07°E,43.46°N 1109 NWW/SSE A7 FER G 1L B P b T |, JERE 1A% k0% 19. 6 km, i 2. 0°
BRI 31002 88.20°E,43.38°N 1093  NWW/SSE UEE A k142 2 km , B IEAKENS HL/R 22101 4. 3 km, B EF{Y 0. 8°
31003 87.95°E,43.56°N 1153  NWW/SSE o T BB 8 5 25 AL , BB 79 R £ ML T W T B L I E 1. 5°
iR 2 2 S, m s SR LRz AL,
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31005 91.74°E,43.22°N 767 AR 1) I 11 L ] B B 2 v R 2. 20
F=[Ep: 31006 91.30°E,43.26°N 1 142 {7 F A VG ML 2 22 8], ALHE LB 4 km, ERF 2. 5°
31007 92.13°E,43.38°N 1622 AL F LA P BO R Z i, 2 A, 3 3. 0°
31008  86.68°E,47.86°N 519 W/E A FAG IR B R w2 4k, VO JE FF R, B 1. 3°
WURFEIAN 31009 87.01°E,47.60°N 488 W/E D F A R A B w0, B 2. 0°
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3 =] S T 72 \ka\“"f’j,
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Table 2 Primary wind directions and general description of their origin over Xinjiang wind areas
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Preprocessing steps of data
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Table 3 Comparison between the estimated roughness and the theoretically defined roughness in MM5( WRF) and CALMET mod-

els near the masts over Xinjiang wind areas

MMS5 ( WRF) gMS(WRF) MMS5(WRF)  CALMET CALMETz, Rz KR 2 Rkﬂ_i_ﬁzﬁzi S

MASE XPFRmR HZ g WH 25 2o WA/ XTI Wli/em S em W om 2 zo flMI{E/ Sl (- s1)
s cm cm RPN ’ ‘ cm

31001 HH M 15" 5Y W e 5 9.2 5.0 8.3 4.0~9.0
31002 HEA 10 2 bR 0.1 8.2 10.0 4.0~8.0
31003 FH Mg 159 50 HiTRC Y 0.1" 1.8 2.2 2.7 4.0~7.0
31004 A 10 2 T 0.1Y 0.2 6.0 4.0~7.0
31005 HEAR 10 5 Hedg G 5 2.1 2.0 4.0~6.0
31006 B 80" 80" B b 5 4.4 5.5 4.0~6.5
31007 AR H (HHh 14 5 LeZNIAl ) 5 5.0 3.9 4.0~7.0
31008 5L .M 15" 51) LVEIRITS ) 5 3.2 8.2 2.0 4.0~6.0
31009 fEHI EiHl 14 5 A< H 25" 8.2 2.1 6.5 4.0~7.0
31010 B[ Mg 15" 50 A 25" 2.0 0.2 4.6 4.0~7.0
31011 Bl 15! 50 iR 0.1V 1.2 1.4 4.0~6.0
31012 B H $% 15! 5V B b 5 6.9 8.2 7.2 4.0~7.0
31013 RH H% 15! 50 LoeZ/is: 1) 5 5.0 6.1 4.0~7.0
31014 N 10 2 W i 5 3.8 5.5 4.0~6.5
31015 HEA 10 2 g R Hs 5 8.0 4.0 8.1 4.0~9.0
31016 WA 10 2 Wy e 5 11.0 1.1 8.7 4.0~8.0
31017 AR M Hih 14 5 W 5 5.4 2.1 4.5 4.0~6.5

1) R iz e AR R FI Y landuse JEECRAT 1558 1.
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