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Abstract According to the limitations of the urban canopy model (UCM), this paper puts forward the concept of the
bulk urbanized land surface model (BULSM), which is developed directly on the basis of an up—do—date land surface
model known as the common land model (CoLM). The high-resolution land surface classification data retrieved by
thematic mapper (TM) imagery is used in the model. The land surface energy and water balance models are improved to
reflect the characteristics of the urban land surface. The albedo, urban land surface roughness height, urban atmospheric
profile, urban anthropogenic heat, impervious surface evaporation, and urban surface water depth are also reparameterized
in the model. All of the characteristics of the natural land surface of CoLM are preserved in BULSM, and the simulation
and prediction ability in urban or unnatural land surfaces are strengthened. Regional validation results and the comparison
with CoLM indicate that the simulation results of BULSM can indicate the refinement distribution of the land surface
parameters in urban Beijing and reflect the impact of land cover classification. The single point validation results and the
comparison with CoLM and Urbanized High-Resolution Land Data Assimilation System (u-HRLDAS) indicate that the
simulation result of land surface temperature is greatly improved over that with CoLM. In most of the stations, the results
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also show improvement compared with u-HRLDAS on the basis of the Weather Research and Forecasting Model/Urban

Canopy Model (WRF/UCM).

Keywords Bulk urbanized land surface model (BULSM), Land surface classification, Anthropogenic heat, Impervious

surface
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Table 2 Mean errors (MEs), root mean square errors
(RMSEs), and correlation coefficients (R) between the
simulated ground surface temperature by Bulk Urbanized

Land Surface Model, u-HRLDAS, CoLM and the

observations
SERIRRZE (KD BRGE (K MRERN

]BH3E BULSM 3.87 472 0.965
#HBA %G u-HRLDAS 3.57 4.53 0.962
WP CoLM 5.50 7.21 0.943
243 BULSM 3.03 3.72 0.974
A3 u-HRLDAS 4.58 6.01 0.951

+ 53l CoLM 6.09 8.59 0.942
W4 &3 BULSM 3.54 421 0.973
M% & u-HRLDAS 3.72 4.65 0.949
MG G i CoLM 5.41 7.44 0.916
e BULSM 3.49 4.33 0.969
3T u-HRLDAS 439 5.56 0.953
RN CoLM 5.51 7.29 0.948
gl BULSM 3.40 425 0.970
Fi 5Lk u-HRLDAS 4.83 6.29 0.961
A5t CoLM 6.38 8.78 0.949
i S 3% BULSM 3.26 3.85 0.971
Jist 3% u-HRLDAS 3.19 4.15 0.968
I X3 CoLM 5.87 8.30 0.935

(2D KEAH ML 5y s UL R T RO Ab B )
12 FA§ 3 BULSM % Jb 5 X BE40L 25 SR B4 (7 H
JEITIX 5 S B S S A A A I Ol Bqul 2 21
REMS 2 0t 3 2 23 S 10 51

(3) BULSM REMSAR I (1P A5E40L b 2 38 32 I L2
W IR T, A CoLM MILL, REilgh 4T
TR KL=

(4) F1u-HRLDAS #f{tt, BULSM Lb&s & 5.,
R FNEAN, A R > S BRI T R
DEHE, A RS LI D, ANFRE R,
A Ti) FRDRRIN 28 J3 B P o0 M B A Oy 4, JF HL
FEC 3 ok RIS TR AR A o

(5) F u-HRLDAS #HLt, BULSM fgf 5 4F (1)
PN A R 25 v P P R s I L TR 40
Ui R 5, BULSM 0 T 3EANBROLN i) B 3 00 i
B W] W 47T u-HRLDAS.

T 2Rk i B TR A SR AT R — 2 R A

W5t K MODIS S [ i, 25 ek B8
T s B SR AT 45 1 5 7 S T 2 S
PRI SRR ST Ot N N #alt AT 5
Al SRR ZRI . A7 B /K IR 1 R 8 A5 R
e BEATRE— PR 5% : FH u-HRLDAS BEATRE— 1)
X B R E TR AT R 5 55
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