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Table 4 Regression model parameters between Landsat =5 TM band 1 ~5 7 surface reflectance and cosi of sampling points
1 2 3 4 5 7
Correct method Regression model parameters Band 1 Band 2 Band 3 Band 4 Band 5 Band 7
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3 cosi  Landsat -5 TM 4

Fig.3  Scatter plots of Landsat =5 TM band 4 sampling surface reflectance and cosi before and after different topographic corrections



264 32
5 cosi  Landsat -5 DEM :
™ DEM ™
Table 5 Regression model parameters between cosi and surface 3-420
reflectance of band 4 in sampling and non-sampling areas before
and after topographic correction
. FLAASH
Regression model Sampling Non-sampling
Correct method
parameters area area N N
m 0.252 0.214 7,
original image r 0.678 0.592
Teillet — m -0.012 -0.056 4
Teillet—regression r 0.042 0.185
b m -0.004 -0.053 o
r 0.014 0.064 o
m -0.010 -0.083 »
VECA
T 0.036 0.239 , Minnaert
m 0.002 -0.136 k
Minnaert
r 0.005 0.263 BRDF
m -0.121 -0.266 26 BRDF
Cosine
r 0.323 0.499 Minnaert
c m -0.011 -0.091 7
r 0.036 0.239 85%
m -0.049 -0.069
Cosine — C
r 0.168 0.218 BRDF .
m 0.456 0.403
Cosine — b 5.2
r 0. 860 0.815
m -0.094 -0.223
SCS
r 0.281 0.467 i 10
m 0.002 -0.056
SCS +C
r 0.007 0.168
SCS +C b «Minnaert Teillet —
Cosine ~VECA \C
—b. Cosine. SCS Cosine — C Minnaert
4 JTeillet — . VECA
0° ; Cosine — b+ Cosine-
o N N 15 SCS  Cosine - C Co—
o sine SCS 1
o DEM ™
30 m \ VM o

™

SCS + C b o



265

o

DR AL TR TE K F A R AR LS

a8 34 LR F R F e Bl 5

12

B L HIER A BV @ 8.

( References)
Zhao Yingshi. The principle and method of remote sensing applica—
tion analysis M . Beijing: Science Press 2003:20 —34
M . : 2003:20 -34
Liang Shunlin. Quantitative remote sensing of land surface M . Bei—
jing: Science Press 2009:179 -209 . M
2009: 179 -209

Gao Yongnian Zhang Wanchang. Comparison test and research pro—
gress of topographic correction on remotely sensed data J . Geo—

graphical Research 2008 27(2): 467 —477

2008 27(2) :467 —477
Duan Sibo Yan Guangjian. A review of models for topographic cor—
rection of remotely sensed images in mountainous area J . Journal
of Beijing Normal University: Natural Science 2007 43( 3) : 362 —
366
I : 2007 43(3) :362 -366
Huang Bo Xu Lihua. Applied research of topographic correction
based on the improved Minnaert model J . Remote Sensing Tech—
nology and Application 2012 27(2) : 183 - 189
Minnaert

I 2012 27(2):183 - 189
Teilet P M Guindon B Goodenough D G . On the slope-aspect cor—
rection of multispectral scanner data J . Canadian Journal of Re-
mote Sensing 1982 8(2) : 1537 - 1540
Smith J A Lin T L Ranson K J. The Lambertian assumption and
Landsat data ] . Photogrammetric Engineering and Remote Sens—
ing 1980 46:1183 - 1189
Civco D L. Topographic normalization of Landsat Thematic Mapper
digital imagery J . Photogrammetric Engineering and Remote Sens—
ing 1989 55(9) : 1303 — 1540

Yongnian Gao Wanchang Zhang. A simple empirical topographic
correction method for ETM + imagery J . International Journal of
Remote Sensing 2009 30( 9) : 2259 -2275

Gu D Gillespie A. Topographic normal of Landsat TM images of
forest based on subpixel sun-eanopy-sensor geometry J . Remote
Sensing of Environment 1998 64:166 —175
Soenen S A Peddle D R Coburn C A. SCS + C: a modified sun-
canopy-sensor topographic correction in forested terrain J . IEEE
Transactions on Geoscience and Remote Sensing 2005 43(9):
2148 -2159
Vincini M Reeder D Frazzi E. An empirical topographic normali—
zation method for forest TM data J . IEEE Transaction on Geosci—

ence and Remote Sensing 2002:2091 -2093

14

16

17

19

20

21

22

23

Qi Xueyong Tian Qingjiu. Modification of atmospheric correction
model and surface reflectance retrieval from TM imagery in rugged
terrain J . Remote Sensing Information 2005(4):3 -7
™
I 2007(4) :3-7
Wen Jianguang Liu Qinhuo Xiao Qing et al. Modeling the land
surface reflectance for optical remote sensing data in rugged terrain
J . Science in China Series D: Earth Science 2008 51( 8) : 1169
-1178
Duan Saixian Shi Kun Lu Zuoying. Research on topographic cor—
rection of remotely sensed image in rugged terrain areas based on
SRTM3 J . Science Technology and Engineering 2012 12(31) :
8147 - 8153 SRTM3
J . 2012 12(31) : 8147
- 8153
Wu Ruidong. Correcting satellite imagery for topographic effects
J . Remote Sensing Information 2005(4) :31 -34
I 2005(4) : 31
-34
Zhu Yefei Zhang Wanchang Jiang Jianjun. Radiant correction of
ETM + imagery based on DEM and derivation of albedo in Han—
jiang river basin J . Remote Sensing For Land & Resource 2004
(3): 8-13 DEM  ETM +

2004 (3):8-13
Chen Jing Yao Jing . The analysis of impaction in calculating sur—
face reflectance of Landsat —5 TM caused by Gain and Bias values
J . Remote Sensing For Land & Resource: 2010 (2): 45 -54
. Landsat -5 TM
I 12010 (2):45-54
Anderson G P Felde G W Hoke M L et al. MODTRAN4 — based
atmospheric correction algorithm: FLAASH( Fast Line — of — Sight
Atmospheric Analysis of Spectral Hypercubeg J . SPIE Proceed—
ings 2002 4725: 65 -71
Wen Jianguang Liu Qinhuo Xiao Qing. Assessment of different
topographic correction methods and validation J . Journal of Bei—

jing Normal University: Natural Science 2007 43( 3) : 255 - 263

J. : 2007 43(3):255
-263
Gao Yongnian Zhang Wanchang. Simplification and modification
of a physical topographic correction algorithm for remotely sensed
data J . Acta Geodaetica et Cartographica Sinica 2008 37( 1) :
89 -94 .

] 2008 37(1):89-94

McDonald E R Wu X L Gaccetta P et al. Illumination cprrec—
tion of Landsat TM data in south east NSW J/OL . 2013 -08 —
19 . http: //www. environment. gov. au/land/publications/pubs/
illumination. pdf
Riano D Chuvieco E  Salas J et al. Assessment of Different Top—
ographic Correction in Landsat TM data for mapping vegetation

types J . IEEE Transactions on Geoscience and Remote Sensing



266 32

2003 41(5) :1056 —1061 . 6S N

24 Law K H Nichol J. Topographic correction for differential illumi— I : 2004 40(4):611-618
nation effects on IKONOS satellite imagery. J/OL . 2013 -08 — 26 Vincini M Reeder D. Seasonal changes of Minnaert topographic
19 .  hitp: //www. isprs. org/proceedings/XXXV/congress/ normalization constants in rugged deciduous J . IEEE Transactions
comm3 /papers /347. pdf. on Geoscience and Remote Sensing 2000 (4) :1603 — 1605

25 Ghulam Abduwasit Qin Qiming Zhu Lijiang. 68 model based at— 27 Pouch G W et al. Hyperspherical direction cosine transformation for
mospheric correction of visible and near-infrared data and sensitivi— separation of spectral and illumination information in digital scanner
ty analysis J . Acta Scientiarum Naturalium Universitatis Pekin— data ] . Photogrammetric Engineering and Remote Sensing 1990
ensis 2004 40(4):611 -618 . 56(4) :475 -479

Comparison of Different Topographic Correction Models for
Surface Reflectance Calculating in Rugged Terrain Area

MU Yue' > AN Yulun'®> WANG Zhe' > GAO Xiang'

(1. School of Geographic and Environmental Sciences Guizhou Normal University Guiyang 550001 China;

2. Key Laboratory of Mountain Resources and Environmental Remote Sensing Guizou Normal University Guiyang 550001 China)

Abstract: Important to quantitative remote sensing surface reflectance is affected by complicated terrain condi—
tions. Topographic correction can reduce or eliminate the terrain effects of image in mountainous area. By taking
Fanjing Mountain of Guizhou China as study area using Landsat —5 TM image DEM slope and aspect data and
applying 10 kinds of topographic correction models to make comparison in research area this paper aimed to find
problems existing in the application select suitable model for surface reflectance calculating in rugged terrain area

and provide reference to related research. Results shows that: (1) SCS + C Minnaert b C Teilletregression

VECA and C model with good topographic correction effects can be used in surface reflectance calculating in
mountainous area while Minnaert Teillet+regression and VECA model may go wrong where slope is 0°. (2) Since
Cosine —b  Cosine SCS and Cosine — C model may lead to overcorrection and results of Cosine and SCS model
may even be greater than 1 they are not appropriate to choose. (3) If achieving the empirical parameters by sam—
pling Minnaert model showed higher sensitivity of sample points while SCS + C and b model lower. The two are
more suitable for surface reflectance calculating in large rugged terrain area. Moreover from DEM data atmos—
pheric correction model land cover types its influence on surface reflectance were discussed respectively and im—

proved suggestions were put forward.

Key words: topographic correction model; surface reflectance; rugged terrain



