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Table 2 Comparison of surface fluxes and
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T So/(W/m?) G/ (W/m?) H/(W/m?) L/ (W/m*) g

BAIAK 347.39 59.57 45.48 242.34  0.19
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Table 3 Comparison of monthly average surface fluxesover urban area between automatic weather stations and those in literature

a5 R/(W-m™2) G/(W-m™2) H/(W-m™2) L/(W-m?) s Gy/R, H/R, Ly/R,

58235 355.48 69. 37 85.05 201. 06 0. 42 0.20 0.24 0.57
58237 335.98 84.17 105. 40 146. 40 0.72 0.25 0.31 0. 44
58238 338.65(362.78) 69. 47 106. 01 163.17 0. 65 0.21 0.31 0. 48
58242 340. 23 60. 66 58.42 221. 14 0.26 0.18 0.17 0. 65
58333 323.92 90. 02 129. 82 104. 08 1.24 0.28 0.42 0.30
58340 327.18 77.98 74. 46 174.73 0.43 0.24 0.23 0.53
58344 351.60 74. 83 125. 06 151.72 0.82 0.21 0.36 0.43
FIX 344.29 94. 81 143. 90 105. 58 1.36 0.28 0.42 0.31
SR L7 (g 16 539 — 216 216 1. 00 0.22 0.39 0.39
TR e A g 16 540 — 150 305 0.50 0.15 0.28 0.57
I X s A g L16) 516 — 240 150 1.50 0.27 0. 44 0.29
EAET B A R E

BRIX % e L, A R SR B 2 1T 58238 200 = e g
(RO ) W73 57 /B35 I , S 373 e . e £ s A S

KEBLOMIANTE, 18 3 TRATRERE Y,

FL RT3 PR JR 0 T X 5 LR (1, g 2 MMJM b oA

S A 1. 36, - HEAGHE b R A 45 g " o

RS 28 % (42% F1 30% , 11 3 DX L L L R 0 e —

B 1. 50, - B o | JERbIGm 15 RNV HAGE i (H 2 ) Zepig

RS 27 % 44% F129% . 450 N

4 R L ABUR T IR E AB(B D sbge 5 Wl il

HOB R, TR MRS R S R S A
HOR I 5%, A 4 F BT LU e T s 22 A3 50 A O TN L e
SEAE AR ORI WK B N

A S R A Ak, BN o ) P sar 188°F TToE

2N

R AR LR VPR R A TR X R R AR MY
AVER, T S EE 1 . A 7K T R o Je A R 4K
ZIN IV SR B P R R ARl B 3 A A 4
R HAGAU/IN T AT, A8 1A P 000 2 S 10 R 22 M
VR, IR o R A 8 A T A I A T 22 M)

4 g

FIFH SEBAL #b 2238 15 1) S 8000 7 i , B0k
HFRAFAEXS B AT T e A 55 T IR 2 M X MR
PR, 30T 1 38T R HL ] 30 b DX b 2R PG T R
fiE, 258 IR

1) Ikt 2 1) ~F- 25 S 5 R ) b 3R 22 ) 22
SN, R GE 125 R, 4 B EL AR FRR O
2 33% 1 48% ;

2) Bl bR Y G s, HLEI RNR A
M2 8% Fl 10% , i AE 1) b 5 TR A ARCH 119 1 33884

K4 2004 4 4 J] g R0 PR bR R TE AB #m ) J3A6
Fig.4 Spatial profiles of surface fluxes along transect AB in

typical urban island profile over Nanjing city

o P

3) IR AV IAGE i AN, LU AR W R AR M N 2
13% F1 27% , I % B L e K, EGAE P R bR b = 24
39% 1 59% , FEfE VA 25 3 i IR & G e 2
SRR, HR ORI HAGE 7, R S R ).

58 77 15 1A b 2% PG i B X B A b S
A, T P88 I T W ] LA B30 i DX 3 g b 3% 4G
i, PRI 2 B P 7 (A 0, (HR 3 B AR
5 3 BN RACIRBE B 52w R 2 Sl = [A] 3 1) 3 b
JZIE I, BT LAZS H A3 iR NGB ), v 5 B e 3
BRI G Ak E— 2 .



DI 7150 241 225 210, IORBIERR 2013 ,5(1) :2025

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2013,5(1) :20-25 25
%}%iﬁk [ 8] Wang G L,Jiang W M,Wei M, et al. Analysis for urban/
References rural albedo from MODIS over East China[ J]. Proceed-
ings of SPIE,2006(6199) :123-134
[ 1] Carlson T N,Gillies R R,Perry E M. A method to make (9] FAER LR, 20, I T #4550 ) T 3 B #r
use of thermal infrared temperature and NDVI measure- L] st g B 4i, 2007,30(3) :201-207
ments to infer surface soil water content and fractional WANG Guiling, JIANG Weimei, WEI Ming. An assess-
vegetation cover [ J]. Remote Sensing Reviews, 19949 ment of urban heat island effect using remote sensing da-
(1/2) :161-173 ta[ J]. Journal of Nanjing Institute of Meteorology,2007 ,
[ 2] Bastiaanssen W G M, Menenti M, Feddes R A, et al. A 30(3) :201-207
remote sensing surface energy balance algorithm for land [10]  Eymard L, Taconet O. The methods for inferring surface
(SEBAL) 1. Formulation [ J]. Journal of Hydrology, fluxes from satellite data and their use for atmosphere
1998,212/213.198-212 model validation [ J |. International Journal of Remote
[ 3] Kustas W P,Humes K S, Norman J M, et al. Single-and Sensing,1995,16(11) :1907-1930
dual-source modeling of surface energy fluxes with radio- CUL] gk, Btk 3oy 2 DB 21 BE AU B A [0 ). i I
metric surface temperature[ J |. Journal of Applied Mete- % ,2003,23(1 ) :24-31
orology,1996,35(1) :110-121 ZHANG Qiang, LU Shihua. The determination of rough-
[ 4] SuZ. The Surface Energy Balance System( SEBS) for es- ness length over city surface [ ] ]. Plateau Meteorology,
timation of turbulent heat fluxes[ J |. Hydrology and Earth 2003,22(1) :24-32
System Sciences,2002,6(1) :85-99 [12] Boegh E,Soegaard H, Thomsen A. Evaluating evapotrans-
[5] Ma Y M,Tsukamoto O. Combing satellite remote sensing piration rates and surface conditions using Landsat TM to
with field observations for land surface heat fluxes over estimate atmospheric resistance and surface[ J]. Remote
inhomogeneous landscape [ M ]. Beijing: China Meteoro- Sensing of Environment,2002,79(2/3) :329-343
logical Press,2002 [13] Van de Griend A A,Owe M. On the relationship between
[ 6 ] Bastiaanssen W G M. SEBAL-based sensible and latent thermal emissivity and the normalized difference vegeta-
heat fluxes in the irrigated Gediz Basin, Turkey|[ J ]. Jour- tion index for nature surfaces[J]. Int J Remote Sensing,
nal of Hydrology,2000,229(1/2) :87-100 1993,14(6) : 1119-1131
[7] THER, T K =M XK T by R RIS [14] Huete A R. A soil-adjusted vegetation index( SAVI) [ J].
PRES AR AE 0T 1], B 51 L TR A 22224 . (AR F) Remote Sensing of Environment,1988,25(3) :295-309
2217 2011,3(3) 227231 [15] White ] M, Eaton F D, Auer Jr A H. The net radiation
WANG Guiling, WANG Yanhong. Analysis of urban budget of the St. Louis Metropolitan area[ J]. Journal of
growth and associated thermal characteristics using re- Applied Meteorology,1978,17(5) :593-599
mote sensing data in the Yangtze river delta[ J]. Journal [16] Oke T R. The energetic basis of the urban heat island

of Nanjing University of Information Science & Technolo-
gy : Natural Science Edition,2011,3(3) :227-231

[J]. Quarterly Journal of the Royal Meteorological Socie-
ty,1982,108(455) :1-24

Estimation of surface fluxes from MODIS

data over urban and rural areas

WANG Guiling'

JIANG Weimei®

WEI Ming’

JIN Saihua'

1 Institute of Meteorology,PLA University of Science and Technology,Nanjing 211101

2 School of Atmospheric Sciences, Nanjing University, Nanjing 210093

3 Sino-American Cooperative Remote Sensing Center, Nanjing University of Information Science & Technology,Nanjing 210044

Abstract

In an attempt to understand the land-atmosphere feed back invoked by urban and rural heterogeneous

surface , the parameterized model of surface energy balance is used with both MODIS and AWS ( Automatic Weather

Station ) meteorological data to calculate surface fluxes in this paper. Surface energy fluxes are analyzed in order to

explain the detailed energy differences between urban and rural areas. The results show that the model is feasible

and effective. The solution is approximately in agreement with the literature data. This, thereby, provides a useful

method for researches on urban climate and environment.
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