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Influence of the Spatial Resolution of Remote Sensing
Images on Water Information Extraction

Zhou Lei, Cui Yunxia,Wei Yuchun
(School of Geography Science, Nanjing Normal University , Nanjing 210023, China)

Abstract: With the development of remote sensing technology, the spatial resolution of satellite remote sensing image
has increased greatly, which enriches the research of water body in land cover. In this paper, based on the MODIS, Land-
sat ETM+,SPOT and GeoEye image, water body of the Lushan area is extracted and compared. The paper discusses the
image characteristics of water body and analyzes the accuracy of water information extraction from the remote sensing
images with different spatial resolution. The results show that the effect of the spatial resolution on extraction of water
body in the plain area is small, but the extraction errors will increase with the lower spatial resolution. The ETM+ image
in the plains area and the SPOT image in the mountains can meet the accuracy requirements considering the economic
costs and time costs.
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ARSCIE U L1 B R A A DX . ) 1L AR AR 28 115°527~116°08, 9625 29°267~29°417, T £ 302
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R, P 1 R K i 2 i g R 4 188 D0 TS TN . 4 ~ 9 A AR LRI, 10 A 2 RAE 3 A K, AR A
AR Z TS H ~6 A, MFERMUKMZ AT 12 BWAFE1LH .
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SZ 375 Y, KT T SRR K bR A, 7K P18 A 251 M A 32 B AR R A R . JHL v, 80 B 18 Oy 3 1 £ — Rk K
W AR KT ARCA 16.2 77 km?, FE /K A X T FHGE 4 078 km?, AH S A1 2B 30142 m?, T S5 A BsF 40 380 /K i
BULA 146 km®, KR I B BUR 4.510 m'.
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P TP 1L K 3 EL A 2 R S (%) A A SR (e AR AR AR BT S5 B A R e e, LT BB e 26 2 K T 1)
TSRS AR IEA TR . BLAb, S T g i A 7 2 (] G R ) L, BT e R R AR st ) LR T BB . S5 B 5 R
KRR E R AESE T 200945 A 11 H Y Landsat ETM+521% (25 [0 43 3E 2% 4 30 m) L2009 4E 5 H 9 H Y
MODIS_L1B 5148 (25 [1] 43 #E% 4 500 m) ,2009 45 A 6 H 19 SPOT #215 (Z5 [ 43 %4 10 m) DL K 2010 4F
12 J1 18 H 1) GeoEye 2R (2 M 3 HEFEH 2 m).
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1o, KA A B R A e S T I B . S22, SR OT X g 1) b TR TR AR R, TS AR TR 5ot i A
B 22 KR I 58 BRIt 23 Bl 2 BORY , 1 RE 25 S O K A 0 TR0 B 16 AL AR 1 B R 6T TRl — M)
K ARAG TEA B I GeoEye(2 m) \SPOT(10 m) \ETM+(30 m) .MODIS(500 m ) 4% B I 12 ek /1 | i i1
FLHR A R ITA BN Bl 1 i
Xof [f] — X S A7 H AR PR B R b, b (B) 23 BE R B R A) v 23 ] 2 R AR B s S KA Y X
SRS [ R AL T BE 2 IR A BT I T =X 2 BT B4 A 235 oAt b 2, DRI S 75 B2 X AR SR 7K R
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Fig.1 Water distribution on the different spatial resolution imagery and border
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Fig.2 The water information from the remote sensing images with different spatial resolution on the same number of neurons
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Table 1 Accuracy analysis of different spatial resolution of water area extracting results

A G TR E BHIE S~ TR S AE B PR IORS /%
MODIS 370 125 63
ETM+ 370 37 90
SPOT 370 30 92
Geolye 370 12 97
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(d) ETM+5 40K M B4 (e) SPOT A4k A ME B (f) GeoEye #AG/K A5 B AL
B3 AESPHEEGLEE—KEAFHITLE

Fig.3 Comparison of images with different resolutions of the same border of water body
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Fig.4 Mountain shadow influence on water information extraction (GeoEye image)
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WS WO T . N TR B 5 IR e gt Fig.5 Mountain water contrast areas(GeoEye image)
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() U A BOK AR TR AR /N 5 10 2 8] 43 HE R0 = (5248 IR A 15 e 80D | 783 Ak TR A 45 oo Hh 0 oAt b
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Table 2 Comparing the results of water area extraction from the remote sensing images with different spatial resolution

ks 2[R 3 HER /m I X T A/ PRI KA T B B KA Y m®
ETM+ 30 620 800 2483 31040
SPOT 10 620 800 43 456 31040

GeoEye 2 620 800 31040 31040

- 70 -



JE R A A 8] o FEAON KRR A B BRI )

.-
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Fig.6 The water information extraction from the remote sensing images with different spatial resolution in the same area
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(c) SPOT 1% (d) ETM+§1%
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Fig.7 Comparing the results of water information extraction from the remote sensing images

with different spatial resolution in the same area
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— Tl R 2 AR B IR X, R, AR
SCHEREIULTLTT TR A H S0 QRO AVE A O 5% X 8, & 8
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AT A B PSS 7K AR T BB 2 DA GeoEye i JEG2 A N - ¥% VAR
Z AR RN . 255 oML IR LIEH, H FIRA&HG T &S ;;@;kwﬁtt[((;eogye 1;)

T FRUZE 20 A 1 DXt 25 [R] 43 B3R (0 D8/ NG R, T80 77K Fig8  Plain water contrast areas(GeoEye image)
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PRI BT, DR SPOT SEAG BT UL B 7K AR T AR BRI T AROR — 48 . MODIS 52 A8 ) A MR T ARV S /N T
Hfl AR, T L PR 22 [0 FE R I, S BUR MO BIR-G BoT M B0Y £, i UK R B R 32 , fli#K
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Fig.9 The water information extraction from the remote sensing images with different spatial resolution in the same area
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Table 3 Comparing the results of water area extraction from the remote sensing images with different spatial resolution

(a) GeoEyei 1%

feikas ZE B /m W5 X T A /m? SR K AT B/ TR Y /m®
MODIS 500 640 000 51200 185 600
ETM+ 30 640 000 153 600 185 600
SPOT 10 640 000 192 000 185 600
GeoFye 2 640 000 185 600 185 600

(3) Ll X I Jir b DX R A BB MRS R 1 e o AT

L DRI Dot DX 3 SR A 14 i P i B T AR 5 B T AR L8 1 A 4 AN 5 T
®4 LIRHEHOKCRIERSERERLER

Table 4 Comparison of mountain image of the water extraction area and the theoretical area

s ZE[A) 53 e m P /R AR T BY/m? TR BY/m® KPR SO RS FLE T AR [
MODIS 500 0 31040 0

ETM+ 30 2483 31040 0.08

SPOT 10 43 456 31040 1.40
GeoFye 2 31040 31040 1.00
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Table 5 Comparison of plains images of the water extraction area and the theoretical area

iy 25 (A3 HEA/m S R T B/ m® KK BY/m® ARPREEIRAT R S PSR L
MODIS 500 51200 185 600 0.28
ETM+ 30 153 600 185 600 0.83
SPOT 10 192 000 185 600 1.03
GeoEye 2 185 600 185 600 1.00
WAL 10T LA th . JEit R — s ) 53 95 A WL
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137 Kﬁwﬁﬁ/—% b} fm%ﬁﬁﬂfﬂz S Jin ‘H% Tﬂ%ﬁiﬁ%{& E/‘Jﬁg ] Fig.10 Comparison of two types of images of the water
TEF- D 41X, 25 [ 3 238 1 1 DR A A5 /K AR 2 JBURS B2 -t B extraction area and the theoretical area
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