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Impact of refined land-cover data on WRF performance over the Pearl River Delta region, China

i LB R WREEIR B

W4T FRARESILE L0H (N0.41275018) . [H5 AR RWISLA I QI H (NO.2013AA122002) ; ' i (I ARLS: K4 T st H
(N0.52012020011044) . 25047k (5% BHFE i (No.GYHY201406031 )

%

WO sl KRR TR
WISl KRR 5 TR, M 510275
EHH ol REIRERIE 5 TRERE, M 510275

22 PN 510275
»—l»

T EORWRERE b gk = Ay X 1 WA BORLANHERF I IR , AN PR £ 3= 2 3 - ol 7= e 90 5 e AR S BORMRH AT T 7= i, M Py PR i U R A 70T B R A
DA - b7 TR AL 2 SR S 0 RS I By 18 52010—20114E1, 4, 7, 10 1.2 gk 1 WRERL py i (fyMODISH ol 7 B = s Hb X T X i fl b 34%
117 2 22 - 4t 7 43 7 i s GLC 2009 i by BT G4 S R A 45 SR 2 GLC2009 + 1 73 ol et A LUK A 1 (gMODIS e e, b Bk = 11 X I R E . AT L AH X
FEM BT — i, 2 mIRAR ST % M0.32 CIE%0.08 C; 2 mAKYUE T (i % M0.31 hPal#%50.28 hPa; 10 mRk Ffi % M0.59 m - s 1£4:0.38
L, JLrh10 mpAFER F LB B U S AN [, GLC2009%KIAHINS 1A B IKIMODISHE R,  JUh MK X 3 FOMAIE o WIS B8 AT T e, 3
L = A 0 i A ] DX XA £ SR A TS W s AL SR AR At T bR e A AR S U R A B e TR rh b S R L MRS L MR R AL
FHLPT A5 2 B R 5 L -
Abstract, Our study indicated that current land use type datasets of the Weather Research and Forecasting (WRF) model, derived based on the United States
Geological Survey and Moderate Resolution Imaging Spectroradiometer (MODIS) data, were unable to accurately describe land surface features in the Pearl River
Delta (PRD) region. To improve land surface process simulations and to accurately measure their impact on climate for the PRD region, we examined different land
use and land cover products specifically developed for this region and found that the GLC2009 (Global Land Cover) data derived from the statistical survey annual
report of the Guangdong Forestry Administration most reasonably categorized the land surface features of the PRD region. GLC2009 dataset was then interpolated to
the grids of WRF through its pre-processing system. For this study, we performed the WRF simulations driven with both MODIS and GLC2009 land use type datasets
for the periods of January, April, July and October, 2010—2011 and investigated the impact of the difference between these two datasets on local climate. In these
simulations, the Noah land surface scheme was selected. Our results showed that WRF with GLC2009 improved air temperature, relative humidity, and wind speed
simulations at a near surface level for the PRD region when compared with that driven by the MODIS data. The 2 m temperature bias simulated by WRF decreased
from 0.32 °c with MODIS to 0.08 °C with GLC2009, the 2 m water vapor pressure bias decreased from 0.31 hPa to 0.28 hPa, and the 10 m wind speed bias reduced
from 0.59 m « s1t0 0.38 m « s71. In addition, WRF with GLC2009 produced a better geographical distribution of these variables than that with MODIS over the central
area of the great PRD metropolitan area and the surrounding hilly areas. The differences in the modeling results were closely associated with the changes in surface
albedo, surface roughness length, vegetation coverage, vegetation stomatal resistance, and surface radiation budget that were calculated in the Noah land surface
scheme in WRF based on the input land use type s and their fractions in the model domain.
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