F51EH 3
201145 A

X % ® L K ¥ ¥ R
Journal of Dalian University of Technology

Vol. 51, No. 3
May 2 0 1 1

'''''''''''''

.............

B ESRERES

2k A, B

(KREETIA¥ 8T H5ERITEFR, 1T A&

XEHS: 1000-8608(2011)03-0422-06

B0 AN 345 0 By

116024 )

HE: GoARERAGAER A EERZAEA W E AT 4L A E R F F o3 0y 413
TeHRMAHRERE R T 2001 4 K KA 5 8 H M & KOR U89 i ) & L fn = ] 2 RS2
DRIV HAABES U RO E RB A EARESR AR R EKEE N5,
AABERECBRMBEAKRT KREZREZE S AHIRNAKRE L. EBRERTW A KK
PR AESRAAZEREREIR, L Kox ™ E W T FEF AKX I8 008 A S8 TR R
BB WERKEMNEAZHNAEY WM THABTEOAH ENESRRAERE ERK

ERHAEA.

KGR : B ESHE; ME S ARRE

FESES. TP79

MEFRER: A

0 9

AR TAS R WM, MRS RS
R RAAE I A R A | R R ) 55
AT PISREUA: 25 22 50 B 4 RUE BRI [R] 28 #0481
25 (A1 A3 ATAF B0, 1 2 3 SR AR TR R 9 A= )
YR R — 2 SRS R G A A TG o B L
ARSI 45 8. X 25 45 i i 3 b 4 4028
FEEEE BT UL 11 a B4R SRS AS LG
PEAT TR 400 T 28 AR . Han 2550 MR 95 #4925
FUAG AR AL %o L0 1 A A IR B AR AR Bl kA7 T
58, IR MR R AR S R e A A i 3K B0 R &R
P [ A5 AR 1998 4R F] 2005 4F SPOT Hi# 15 %X
(IR Ak XoF B8 - o T A A R LA A8 T PR

AR SCAE T b A 48 B0 LAl R L
T VB A TR B A 12 0 TM/ETM A+ T2 K%,
T A3 1 b 2 7K 43 2K I A it N A K o3 2K
i, IFLAZE I 5 R Bk AR B0 L (B A A K
I B R bR,

L RVTER - 1AL I AT

11 HBRB M E %
TR BT 2 MR Rouse 557 42t i 151

Wi B 2008-03-04; {EE EHHA: 2010-04-04.

—ALAEBEFE B NDVI 195E LR TM/ETM A+ 55
3 FER 4 D B 45 2 1 b 3 216 F0 T 21 41 2 Gt
AT U B ) R R AT LR
P
Horp v B g 43900 26T 21 A1 0 B RN 21 56 0k B Y
b2 R

4 T8 A B 1) 4 B SO LG AR 4 L R T AR
PG H S T AR D R A 5 R IE A 6
P BT AR Ay A A A B 1 — A B . R A B
SRHE R RAI AR R R g
R — A EBRYE. Choudhury Z5 45 T — Fil
FEJ5 R A )12 51 F A 9 w6 R

. . ( NDVI,.,.,— NDVI
f (0 =1 (NDVIW —NDVImm) @)

Ho NDVI,... #1 NDVT ... 43914 X 3% P9 48 4% 35
B AR M s p = kAk SOk R L B
0.3 ~ 0.6,A i RFE M F By 18 43 A 2
S AR BT A = 0.5; £.(0) S WM T Af >k 0° B Y

EOIN R & B Ol ub VR N R = N ]
TM/ETM + T KM%, v LA Z W 22500 K

NDVI = (D

HEEWH: “+— A7 EF B8 % % B 5 B (2006BAB14B05); “Jut =7 B % & & KAl AF 5T & R R % B I B
(2006CB403405) 5 % A AR 2 G BB H (60674073).
EEBAN: Bk 1983, B M+ i 8 (1959, &, 247, 1+ 4 2 0l , E-mail : minhan@dlut. edu. cn.



%3 B HE. BHEAZRERAISRERGHE L 041 123
fe= f.0). P18 ) 2% TR XF N, AT LUK SEBAL AR L) 58 &

1.2 WOk B

RE - 17 07 V5 S 228 SR PR B R R 2R TR
TS BT Ty 1 e T
T R Fif 18 b R Y 20 C

R,=H+ET+G+P (D)

X R, FRERGTRE R HAAET MG 73308
B ARGE R A AR B R S GE A P RN A
BOL A VR A RE R IH FE.

WA BN e A AR T BE R T FE P A BE
P 07 AR A O B TR AR A 3 B R ARG
T, AR B Ul 25 5 S A = LR 5

- w

Koo, RRE W PARFIIEE T RIRHLF
5530 b s SR TR BB B s R, O 3T b 7S UE A FABH
Pi.

P 2 JRR B 1 A 3] 1) 2 e SR S M SR )
7725 Tk B A A X T M s AR B Y s I
WA 25 0] 25 55, fA7 5 b b 3R 4 O IR 5 R % 0k
I 1 23 AR M 22 ok B R 22 L S R iR
KGR, FIFH SEBAL A0 i 4 #h k7
T35 3R i 2 B S R B 5 A 2 [ A 3 ) et ¢
] DLRE B A n)

TE T URE PAGE L A B ARG o DL R R
SrReR 2 . g Ae B 1 AR IR A T TR Y A AR FA
L ARG A0 06 X TR O BE A %) M 3 A 2% K
KRR EERR AT R AT LIAS B 1 d WEEHL KR
IR AGT S
1.3 kPN =

R T AEZEROR S Ty B S R 2 I A
FHIR /IS ) 25 W 15 350 43« 5 28 i 7 WL b 3 445 A A
FRULSI00TRE 2 R AR 2 (R RSO D Ok 4y
oI 3R T A A (6] ) 2 BB A DAL O A0 B M oA A ok AT
B 5 )2 1) 25 T80 k4 S AR B %) 2 B A T R A

TR T XU G5 R AR R X 2 AR B2
53 K 3 i oA

R, = H.+AET.+G (5)

R. = H.+2ET. (6)

Horp R H,AET, 7R T #9456 T e 2

AHFAGE A AH AZ PO 55 R, HAET . 388 Ml B
JZ 1) ¥ i ST BB | BRLAH A R RRE A A o

W i A7 9 45 300 F SEBA L #5570 A4 il

P18 T A X2 A5 A R - A6 N Y S AL
DT UKE T SEBAL HRERE (39 353 45 28 X Uz A
R AT K St
B H F Lambert-Beer 7€ 13t X} #b 38 ¥ 45 5
S AT A A5 B B Z R B R 45 A
H

A EE . AR Priestley-Taylor AR i+ & 18
)2 AH AL PG 8 Y AR A IR AR N R,
. S
AET( = dpt fc S+ '}’Rm (7

P rapr H PT ZECCHED 5 S R AKX
FER A sy S TR Bk 5L

H h SEBAL #5831 5345 21 Y B AR $AGE 5 5
RN E AL 53 7

H = H.+H, (8)

SRR (5) ~ (8) A L T 4, I AR H (]
AH AR PG Bl 97 24 R SR R X T AR Al SR AT TR
1921 HTHJZ FRE B )2 () AH AR PO m T g

4 JE2 AR R PG R T s R R e T DA
SR 2 i AT AL VR AR, FE TR R LA
] 45 G 00 S 86 0 R, BT AT 1 d PN R A

7
2 SRS P

FLE AR DR DX T BB R VT A P SR GO
T o 2 SV 5 R A 22— L W s R T A
B 52 A B L, 7E R T e X T R Sy T
KAEHE BB,

2001 4 8 H & 10 Hl F T R KR Xk
AT KRR PR R S IR AR S R G B ™
TREIR AR SCRIFSE 0 B 32 I X IR 1
SIAT IR AL SRR B DX 52 KR BRI R B T
P AR RGUAE K T WK S DL BRI R Uk
AR XoF 4 DX 17 B i K0 78 1R i AE KU
J& W) A HEAT RS

F 28 v e BUCFL 2 15 1998 4E 2 2002 4F 1] Y
12 i TM/ETM+ T8 R 5504 4 15 %5 fn 25 1K
K. SRR A SRR L0 H 24
. TR A B8 2 S ) B R 2 6 Rt
eI H i SRR H R AR A SO AR i B i )
AR 25 AT T (. 1 b R R A SR
Ji il — e |, AR5 2002-07-04 A9 T2 18 KA
A5 22 Tl B 4 DX I A i ) 288 80 4 A1 IR G s 1 s



424 K #

B I X

¥ o R 51 %

Bl dAEMEAHE

Fig. 1 Land use map of Zhalong wetland
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Fig. 2 Schematic map of daily evapotranspiration

estimates
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Tab.1 Regional averages of NDVI and daily
evapotranspiration in Zhalong wetland
ET/ T/ (T/NDVD/
R NDVI
(mmed ) (mmed!) (mmed !
1998-05-14 0. 169 2.736 0. 869 5.142
1999-10-08 0. 223 2.641 0.724 3. 247
2000-09-24 0. 338 3.061 1.471 4,352
2001-04-28 0.139 3.610 0. 569 4.094
2001-10-05  0.197 1. 481 0. 547 2.777
2001-10-21 0. 150 1.175 0.334 2.227
2001-11-22  0.131 0.798 0.206 1.573
2002-04-15 0.130 3. 444 0. 507 3. 900
2002-05-17  0.159 3.376 0.923 5. 805
2002-07-04 0. 288 2. 860 1.391 4.950
2002-09-22 0. 281 2.599 1. 189 4.231
2002-10-08 0.187 2.496 0. 590 3.155
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Tab. 2 Deviation between the two algorithms

PR BIE/ % bR 2/ %
R it 12.7 24.5
ZER 1.0 4.3
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Fig. 3 Seasonal changes of normalized NDVI
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Fig. 4  Seasonal changes of regional evapotranspiration

and transpiration
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Fig.5 Seasonal changes of daily evapotranspiration

in different sub regions
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Fig. 6 Seasonal changes of T/NDVI
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Fig. 7 Evapotranspiration change caused by the fire

& 8 J& 2001-10-05 F1 2002-10-08 FL J I Hb
X 8k 7% i R 6T Bl TR Ak (0 X3 IR D [X s 18
FARMA RN FEW K X, RS ER
Hi AR X AL 7 BT 7R KR FE R XA AR KR B
MY EE A 3K PR BEIH KR EEEREIR T 25 b, [
Af 2R B 31 2002 AR ARG B, 18 S0 IR 9 7 25 18 M
HEERGECEEE TRIFMIKE.

[1-3.82~-1.27 mm
[ 1-1.27~-0.01 mm
[ 1-0.01~ 0.01 mm
1 001~ 1.25mm
1 125~ 222 mm
B 222~ 442 mm

K8 KRERZLBTHAHXEL

Fig. 8 Evapotranspiration change after the fire
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Estimation and analysis of wetland ecosystem

state parameters via remote sensing technique

YAO Wei, HAN Min’

( School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Using quantitative remote sensing and image processing techniques, a comprehensive
analysis upon information about regional vegetation index and evapotranspiration of Zhalong wetland
was achieved, and the temporal change and spatial variation of vegetation conditions in Zhalong
wetland before and after the fire in 2001 were studied. In the course of the experiments, ratios of
transpiration and vegetation index were calculated as a description for the changes of growth rate of
wetland vegetations. Then, image change detection was applied to obtaining information about spatial
distribution of the fire damage. Experimental results show that the Zhalong wetland ecosystem is
badly damaged by the disaster and those reed marsh regions suffer the most; the growth pattern of
wetland reeds has not been affected significantly though the amount is sharply reduced. Fortunately,
due to the prompt water supplement measures, post-disaster restoration for the whole wetland region

is satisfactory.

Key words: wetland; ecological environment; vegetation index; evapotranspiration



