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Abstract The authors develop a new land cover dataset (CLCV) based on the 1:1000000 Vegetation Atlas of Chi-
na, the AVHRR (Advanced Very High Resolution Radiometer) Continuous Fields Tree Cover of UMD (University
of Maryland), and the precipitation and temperature data of 753 weather stations in China, and investigate its effects
on the energy and water balance over continental China. Compared to the MODIS data, the CLCV data have a de-
crease of 14. 5% in bare soil fraction, which is realized through increased tree, shrub, grass, crop, glacier, lake,

and wet land at 3. 3%, 4. 8%, 4. 4%, 0.3%, 0.4%, 0. 8%, and 0. 6%, respectively. Compared to the statistic
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data and land use data, the CLCV data is much closer to them than the MODIS data. The simulation results show

that the simulated evapotranspiration increases about 7. 7 mm/a, and the simulated surface albedo, heat flux, and
runoff decrease about 0. 7%, 0.3 W/m?, and 7. 6 mm/a, respectively; compared to the MODIS albedo data and the
GRDC runoff data, the simulated surface albedo and runoff by the CLLM with CLLCV data get much closer to the ob-

served data than that with the MODIS data.

Key words vegetation atlas of China, MODIS (Moderate Resolution Imaging Spectroradiometer) , land cover, CLM

(Community Land ModeD) , land surface simulation
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Fig. 1 Schematic of the generation of Chinese Land Cover derived from Vegetation map (CLCV)
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Fig. 3 Distribution of (a, d) glacier, (b,
MODIS data in China
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Fig. 4 The Taylor figure for MODIS data and CLLCV data com-

pared with the statistic data from the national land resource survey
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Model, CLM) (Oleson et al., 2004; Dickinson et
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HER 14 CLCV rfr C3 RERRAR, (H A5 S BE 4 0
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Table 2 Simulated mean annual and seasonal surface albedo based on MODIS (M) data and CLCV (C) data for the whole China,

the arid, semi-arid, semi-humid, and humid regions of China, and their differences

A2 [E] THRIX FTRX 2 X TR X
M C C—M M C C—M M C C—M M C C—M M C C—M
AAE 32.0 3.3 —0.7 359 36. 2 0.3 36. 4 36.2 —0.2 31.4 30.6 —0.8 27.1 25.7 —1.4
Kz 29.0 28.4 —0.6 32.2 32.4 0.2 32.6 32,5 —0.1 28.5 27.8 —0.7 25.0 23.7 —1.3
HZ 26.8 26,0 —0.8 31.3 31.5 0.2 29.1 28.7 —0.4 25.1 24,1 —1.0 23.7 22.3 —1.4
2 32.9 32,3 —0.6 35.7 36. 1 0.4 35.6 35.9 0.3 33.1 32,1 —1.0 29.2 27.5 —1.7
K7 39.2 38.6  —0.6 44.4 44.7 0.3 48.3 47.8  —0.5 38.9 38.5  —0.4 30.7 29.1 —1.6
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MODIS albedo mean=30.6192 CLCV albedo mean=29.9607
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Fig. 6 (a) The simulated surface albedo based on the MODIS data; (b) the simulated surface albedo based on the CLCV data; (c) the
difference between the simulated surface albedo based on the MODIS data and the MODIS Broadband Blacksky surface albedo; (d) the
difference between the simulated surface albedo based on the CLCV data and the MODIS Broadband Blacksky surface albedo; (e) the differ-

ence between the simulated surface albedo based on the CLCV data and MODIS data

g CLCV dpdmt ARt SERUZ MmN, 2208/ T MODIS-Run & 56 i 5130045 R i 22, H.
FLHR I 6e d ] DUA . EAR BAR BACRIIN AR b X, AR b db 3 & e rp . AR R i X
2 B8 % MODIS 2 {5 (Moody et al., 2005)  CLCV-Run RS MODIS J & {5 (4R 22 4 % K
e 3 i = - {H CLCV-Run i35 78 KB/ LK 9 2035



PN S 33 4%
692 Chinese Journal of Atmospheric Sciences Vol. 33
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4.3.4 R
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IRIGHA AR I M F T 45 8. FR 5 al A1, CLCV-
Run SIS 428 3 76 42 [ X 38tk MODIS-Run i
o/ 7.6 mm/a, HPUZFESEAE A FFE /D 7E
PUANSAE X B2k T2 X CLCV-Run i 56 75 5 &
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Table 3 Same as Table 2, but for sensible heat flux
£ TRKX TR R X i X
M C C—M M C C—M M C C—M M C C—M M C C—M
i 340.0 339.7 —0.3 426.5 418.2 —8.3 307.6 285.6 —22.0 273.5 280.1 6.6 357.8 367.4 9.6
HZ 105.8 104.8 —1.0 144.3 141.6 —2.7 113.7 102.6 —11.1 89.3 91.6 2.3 88. 5 90. 6 2.1
H= 125.3 126.7 1.4 152.7 150.5 —2.2 98. 4 98.0 —0.4 96.4 99. 2 2.8 147.9 151.4 3.5
= 77.1 76.8 —0.3 94. 7 92.7 —2.0 67.0 60.7 —6.3 57.6 58.7 1.1 89.0 91. 3 2.3
&7 31.7 3.4 —0.3 34. 8 33.4  —1.4 28. 6 24.3 —4.3 30.3 30.5 0.2 32.3 34.1 1.8
®4 BEFR2, BHEH
Table 4 Same as Table 2, but for evapotranspiration
£ TRKX BT R PR X i X
M C M M C M M C M M C M M cC M
AAE 334.8 342.5 7.7 106.4 110.5 4.1 255.9  260.1 4.2 354.2 361.4 7.2 537.4  550.4 13.0
Kz 302.3 313.5 11.2 95.8 100.1 4.3 200.0 211.6 11.6 294.3 303.9 9.6 528.5 546.7 18.2
H=Z 704.9 713.7 8.8 253.2  260.9 7.7 608.4 606.4 —2.0 805.3 816.4 11.1 1009.4 1021.8 12. 4
= 271.1  279.1 8.0 60. 3 64. 4 4.1 194.1 200.1 6.0 275.2 283.0 7.8 475.0 487.5 12.5
K2 60. 8 63. 8 3.0 16. 3 16.7 0.4 20.9 22.4 1.5 42.1 42.3 0.2 136.6 145.5 8.9
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MODIS heat flux mean=333.89
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Fig. 7 (a) The simulated sensible heat flux based on the MO-
DIS data; (b) the simulated sensible heat flux based on the
CLCV data; (c) the difference between the simulated sensible
heat fluxes based on CLCV data and MODIS data.
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Fig. 8 Same as Fig. 7, but for evapotranspiration (ET)

. GRDC (Global Runoff Data Centre) (Fekete et

» 2000) ZAFERRT MG A HEALIE 8c A 9c
LA H, CLCV-Run i 5 MODIS-Run i 46 5
PR It Ml 22 53 A1 55 28 WU 22 725 ) 3 A TR EU B —
B HAFTE SCA G O6 &R 187 0 I R AR
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x5 BEX2, BARR
Table 5 Same as Table 2, but for runoff
£t TRKX BT R R X i X
M C C—M M C C—M M C C—M M C C—M M C C—M
AAE 317.5 309.9 —7.6 20.0 16.1 —3.9 59.7 57.5 —2.2 227.3 220.1 —7.2 782.8 769.2 —13.6
Kz 326.1 316.1 —10.0 21.9 18.0 —3.9 56.0 48. 6 —7.4 121.5 113.8 —7.7 925.7 907.0 —18.7
H= 585.2 574.2 —11.0 37.2 30. 3 —6.9 132.2 132.3 0.1 553.8 540.6 —13.2 1286.9 1269.5 —17.4
hZ= 246.0 239.8 —6.2 16.0 1.8 —4.2  44.1 43,8 —0.3 210.1 203.7 —6.4 570.8 560.4 —10.4
s 112.6 109.5 —3.1 4.8 4.2 —0.6 6.6 5.4 —1.2 23.8 22.4 —1.4 347.6 339.8 —7.8
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Fig. 5 Distribution of the ratio (Rp) of center RMS differences between MODIS data, CLLCV data and land use data (color shading)
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Fig. 9 (a) The simulated runoff based on the MODIS data; (b) the simulated runoff based on the CLLCV data; (c¢) the difference between
the simulated runoff based on CLCV data and MODIS data; (d) the annual mean runoff from GRDC data



