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Abstract

In order to understand recent changes in inter-annual trends in water area of Dongting Lake and to ex-
plore the factors affecting the changes, the September Landsat data during 1996-2014 years were pro-
cessed by Normalized Difference Water Index (MNDWI), and the water information of main Dongting
Lake was extracted, the water areas were calculated by ARCGIS, and the variation was analyzed. The re-
sults show that: the water area of main Dongting Lake is overall decreasing. The possible causes of its
shrinking by preliminary analysis are mainly continuous deposition of sediment, lots of reclaiming land
from lakes, dramatic changes in climate and water storage of the Three Gorges reservoir and so on.
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1. 518§

WE M, WhAEEZ, oA TRESHHBUA TR AR B A, Bk R EgEES, T
0 DX AT L AT, AT AR A9 N A T BUH X PR LR ARG/, IEBR T VLKA A S RGN RaE
P[],

T R B I 58— Kk, e PO R R BT R AR B = AN A L. RSk, AR
HE . NBEAEFRIIF AR, & S RS E A5 /N . SR PR KR AR Bow, TR X
5 H FI/KFH- T8 900 km?, i 2011 4F 5 A 17 HIREEMI/KAEANZ Ny 382 km?, AT 2010 4E 5 H 24
H 5 X TR 1649 km? 4/ T 76.8%. i BEMI /KA MR ER AR T A, SEULE K FME, @ EEm T
T X B o [ P A A R 2] o DRI V1]t T80 7K A T AR L 00 4o 5 28 VI B 90 (X 26 25 PR A0 A6 7 e Y LA L B 3L

2. R X R B ER
2.1. IREXER

T BEAAL T 9 F 48 AR 4GS WIALA RN R E0, IR ARARA T N28.5°~29.5°, E111.75°~113.25° 2 [f][3], FE4N
W FEL To EAKIUAEN, JEESKITHE, ERITH RIS BB SR . 26 T i 22X
MEASEIX, R, FEREKE 1100~1400 mm, HR4F 4~6 H IR ZERER & & A KRR 50%LL F, JFHZ
NRWELREW, BT REFIKC. LIRS, RIFTBRREZAE T FE 25000 R R )41
AR AT o R R X 7N A2 A [ (1 v R P R R

AR R 95 [ fik T2 Landsat 2 41 524G B0 it 70 R B i K ST AR, Hl TR B TR AR R, TR AR
SRR RESRBCRE NI 25 B, B 2% R 2R AN [RIEUE I 2R SRR A A ZE 380K, I BRI s2 i,
HME LASRAS I AH AR5 AH T (0 ) 25 I ESHs , 1R FH B S AR 2 SE A ML, B Landsat 5218 6,45 2R T 2 i
(X B2 e B AR I DX, DRIk, o A3 B 08 X % i VB A 38 DX AR it 7 X (1] 1)

2.2. WHEIR

A%k FHIE 5y 123-40 1) Landsat 4-5 TM F1 Landsat 8 OLI_TIRS SAA&BEATRT T, 9 H &R/, WA K
TP, WkFaE: HAKESIKR, 5 THRBOE = BEEAR, Hik, %8 9 H 1038 BRI 70 0 SR s .
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AV 7T BT i BB R R Y8 A 32 [ 3 5 18 7 =) 99 34 (http://glovis.usgs.gov/) F#7) Landsat %4, 1996 4F % 2013 4F
&, L6 AN, HERERL, TaBEd, &6KMEERGE 1.
3. A&
3.1 HiETATE

HH T A 7L BT R A ) Landsat 4-5 5 Landsat8 521440 D8 AT I 5 SR AE, TRk R 756 B A I AR 15245
BARBEAT TRTECHE, AR5 E BT AR [ 5E X B G
3.2. JKIHEEN

Hal, [ENAMEE T HPKIRRBOTEERS, BB EE. 2 BOGCRE. BEBRE. %)E
O ENELE . PRI BB VAR X R BAG HR RT 2L AN B E A I B R KR S AR K AR X SR I 7 v, %
J7 VA% PR RN AT 5, AERE E DA X KA S AR AR (8] I (X, TeiE S B N /NI K AR, Frazier 25:[4]1°RH
TR TMB SR R EUKAR(E B, (HRUR R . 23 Bl 7] 58 R 920 3= BUZ @ I o M /KR 5 75 5 Hb 4 18] 1R
Tl 2R ARFIE G FR, R B B (A2 5 O R SR BUKMAE B, SR H(TM2 + TM3) > (TM4 + TM5) 58 R 2
AL KRS X 20T [5] . FH B4 508 R4 McFeeters 25 (17K AR5 BU(INDWIVE[6] 48T AKLE IH— 4K 22 Tk 4

Figure 1. Location of the study area
1. FAREXSER

Table 1. Remote sensing image of Landsat 4-5 TM and Landsat 8 OLI_TIRS of Dongting Lake
52 1. JAEEHX Landsat4-5 TM F0 Landsat 8 OLI_TIRS iE R iEIR

Fe RS RE I AH(&E-H-H) 2 TR Fe IR aRRA I H(&E-H-H) EHRAE
Landsat 4-5 TM 1996-09-02 = Landsat 4-5 TM 2005-09-11 Tz
Landsat 4-5 TM 2000-09-13 = Landsat 4-5 TM 2009-09-06 Tz
Landsat 4-5 TM 2002-09-03 P vy Landsat 8 OLI_TIRS 2013-09-17 T
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e MINDWI 3] e 38 7K 35 AR B H

F5%U NDWI (Normalized Difference Water Index) [6122&fiti_F- 50k 19 9 — 16 22 5 /K 4445 £ (Modified NDWI, MNDWI)
FE[TTRIT RT3 tH 87 ALK AR TR H(NWI)VE[8]55
AL FEER A MNDWI FE OB R4 B 1996~2013 4 9 H i B2 A h /K 145 2. . MNDWI B0 Y (2
H(2)RAEEA ) NDWI FREUE A (2 (L)) (LA EHEAT TAEIE, K NDWI F5 B8R A (R 21 4 B B iy
LLANE B, Bk AR T
NDWI = (Green— NIR)/(Green+ NIR) )

MNDWI = (Green—MIR)/(Green+MIR) ¥}

ARQ)H Green y TM2, BIGHEREL, NIR A TM4, BIITZ4MEEL, AR@)F MIR N TM5, 40 B
T NDWI AR TR R 2, #0288 T 3R L3RRI T B 1 X P H A 200 K E0RT 43 ks, Fa
BRI, PSSR ER A SR UKARR, 20V 2 @S I TS SR HAKAR, AN B B i S BUCR
fH&, MNDWI HH L BARE 7 NDWI H R ELDAME B, 98 T /KR S 3 R 7%, BRIR T 3 HIRIE,
AT R, RS T KR BUE BIREIHERFE[7]. FIH ENVI 4.8 BB B IE 5, A MR
WA R G s G B, U S R B 4A (0.158112-0.189873) FE UK MAA(F (2 2).

FT MNDWI F5 B8 vk Fr R B ) /K Sk B A7 R — e (e /NI BE . IR S8 W, 76 ArcGIS HoxH RN I BE 51
FRAINS I uE 5, 530K () 2), KK E S iR REaa BB &N, —8Msr. &)a,
W BRI HE () 7K R PR ok Ok B 4 ArcMap H ) FieldCalculator 57K I8 22 SO ROTHIRR, 155 AT A5 Th F
%2 Fow, ARG 3 TR

4. LRSI

B 20 & 3 FNe 2 ATAN, 1996~2013 4 [H], I BV 3 B0 X IR A AR AL I 2, ik R B ss . T8
RN : 1) WIS A 2 H koD . 2) 2013 41X KSR AR B/, L 1996 4R 2329.162 km? 4/ T 57.02%,
B 1328.063 km?, 4EF-#498 /b 78.12 kmP, 3) 2000 4FiZ:i# [X 7K 5 [ A HE B3 5 0D, T 1996 4R A1 2002 4 ()
SERJHARER D T 16.6%. X —25 FL 5005 3 5 N1 Ml 25 SR A AR — (9]

AP 5 X 0, 5 2R3 B 5 P VI B 2R ST X, e vb R A AR Ao VA B T R v, VA TRI AR AR /N . 1999 AR F 44
TR OB KR B 70 FEACRT 90 AR TR IR BB LU, R BUFBE Ve VD IR B AR, Hr g iR B
PRIVIRGRE R, FHPIRLERIES] 12,94 cm, EHP R 7.35 km?; A EEYE VD IBIE RN E,
SESIYURE S 3,53 cm, SFEIYRIH AL 4.41 km? [10].

2003 A=k TREIEATRASK, SR HKIL=VENIFEEBIR b KRR, Jevbit Ad B ik 2z [11], HEA
KSR, (A3 REI KRG KR AT, FRERRF R [12], X 7R BE K AR 46 /N o 35 PRk
ARG A A ZS TR A R, [ 1989 4E 45 2011 4F, A4 0], A< B B AR 35 42388 i, 3F 2.8 hn 7 305 km?,
R AR 2/3, FLPNTHAR AR, A KR TR Fidi /N [13]. 4k, 2000 AR DX 7Kg AR 3 AT B N
A BRASARRI ZAR A TS

Table 2. Water area of Dongting Lake extracted by MNDWI
72 2. MNDWI #5505 1R BRAYIRE B2 48K S E AR

i AHEE-H-H) T AR (km?) 2l e i AH(EE-H-H) T (km?) 2l e
1996-09-02 2329.162 0.171429 2005-09-11 1907.624 0.189873
2000-09-13 1876.769 0.171429 2009-09-06 1581.108 0.181860
2002-09-03 2170.766 0.176471 2013-09-17 1001.099 0.158112
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Figure 2. Chart of main Dongting Lake water area extracted by MNDW method in
1996-2013
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Figure 3. Chart of changes of main Dongting Lake water area in 1996-2013
3.1996~2013 4R BE A = X KB E AR (L ph 2k (&

5. &&ig
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Landsat OLI_TRIS {3 EGA%, KA MNDWI F5EUR R RS- BUK S I, A5 /K8 AR S A e B 8] 42 £ fth 2
B, It — 2B oM 1 I i 2 B0 DRI B A PR R 2 AL R 55 & FL ARl 7

SURERY], 1996~2013 4, JFBEWIKIKIIA AR ZILGL RS, T ERA IESE A E S, SEUEM
PRI REIE R . TR BEW TRV AR . Ik TRR RIS AT A o I R i 7K 3 T AR PR 328 3t el 2 X P 1
iz s K= FREE A X A A A B A3 A B R RE R, AT 3 0] ] J ] 7K S5 i AR AR A A S Tt 4 9
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