LR W EIZ, ). Anhui Agric. Sci. 2020,48(7) :95-99

T 45 iR i KR T

AT Y iE K EE

o 1 2ok
TEARIR AN T (L bkl B s B D1 B 61008152 e [T U 5 5 A MR A T, D)1 S 610081)

FE AR 1974,1986,1993.,2003,2013,2018 SF 14 5 /R 2 £ (Landsat) i & RSB AR HF SHAZHLAL (DEM) A 55 3 H B R K 5
o7 B RN ILE T A RIS HAER R AT E R S0 2 A)a — 40 £ F kK354 ENDWI 32IR T 5 R R B ey e @A, mE 44
AZFHEEIW  EREAN, FERRAEOREFEKETMAR -, EEMXXR, 55N ABALAZAMAXE, LB G, K
KRR B ARG BREZGE LT, MaaR-AAE LT, FERARNAaREAIESE EaRTIG Y, 45 5 %,
Wb mRE AT,

KEIA P E KRR RO A E G ER B AR S
FESES X832 XERHRIRES A

TEHRS  0517-6611(2020)07-0095-05

doi ;: 10. 3969/j. issn. 0517-6611. 2020. 07. 028

-

FHRIE (HERRS ) FRIRAD (OSID) : MR K

Remote Sensing Monitoring of Water Body Area Changes in Lugu Lake in Recent 45 Years

QIAO Cheng-jun', SUN Jie*> (1. Sichuan Forestry and Grassland Inventory and Planning Institute , Chengdu, Sichuan 610081;2. Cheng-
du Center, China Geological Survey, Chengdu, Sichuan 610081)

Abstract Based on the Landsat numeric remote sensing image data in 1974 ,1986,1993,2003,2013,2018 and DEM, Lugu Lake was taken as
study area. In this paper,seven common water body index models accuracy was evaluated ,then the lake area datum was extracted in different
time by proper water index model of ENDWI( Empirical Normalized Difference Water Index). Finally,a comprehensive analysis was conducted
on the variations of Lugu lake area by meteorological data. The result showed that the lake area of Lugu Lake was basically the same as the an-
nual precipitation, which was positively correlated with it, and negatively correlated with the annual average temperature. As the temperature
increased , water evaporation intensified, so that the lake area decreasd with the temperature increased under the condition of constant precipitati-
on. The area change of Lugu Lake was mainly affected by the change of Caohai area. Over the past 45 years, the lake area has generally stabilized.

Key words Lugu Lake; Water index model ; Remote sensing; Geographic information system; Dynamic monitoring
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K S5 st 30145 S A A A R BE AR A i (5 B i
THZH B E L FOR, X R 2T A4 X A R -
AEF B R D, XA K A i BF g B R
HY

I (remote sensing ) 7 AR AR IF BT LA Z XI55
SRR, AT ATEATAn] ] P 5 B R A o HRE D AR5 1Y
T ST R ORHELA S I 8 A b, S R R R 3R A Y
s, 35 B R 48 (geographic information system ) fE % 171
23 [ R AE PR B, AT A s AT g (8 2743 )
A , REAS 5 KL B A 5500 P 3R USSR B 8
Wit v [ o ) 60 2 DI % 4 1 SRS 1 Hh B, D e
TR 8 JOE 5 5 RIS TR , 1] 28 S B2 UK A4
B B G KM R R BET R FE L DB R R Y
B BI85 is FT S B R R HOR SR =
] 5t b BRI RE , AT LA A4 AR ORI 43 BT 1A K AR AR AR A5
o FRT, 3 8 G AR B UK AR B 7 A B % K
Bk G RDC R IR SRS . Horh KRR B T
PRIESRIBOK A7 B, U0 McFeeters ™ #2 H T 0 —fk 25 K
FEEC(NDWI) s 7403 K 412 HH g it 780 09— £ 25 fi K A 95 %
(MNDWI) 3 TR 5 BT R RS B0 NWI )5 45 1 1 o

EEEN #A23%(1983—), B, w4 AR A, BH 2 TA2 )R, A1 4+, I E 3S
BAREFRASL N > @ey BIRFR ., + BEEH, TR,
A, NF TG B3 7 @ R

KRS HE  2019-09-29

SRR S H EWT; a2 ™ 3 H 25 A 1 S 3 7 1
FEH SAWT; B 5 Jp 2670 1 A8 T 10 09— 4k 2% (B K (A4 L
RNDWI; B ik sR 25 2 1 226 89— 1k 2% oK A 45 8 END-
WL B XS AR A5 DX AR AR, DL b 7K AR HIOR 7 7 4 L
ARG BARSE IS T 3R

STAS MR S50 B S M 0 30T 30 G o ) S 4 B
HEM& , Landsat 51 T3 AL EUHEAR 17 Huls /2 17 AH 5C 2 Bk ml IX 45
PR A [ A T2, B A TR Rl 2 RS S A
PR IRIFE Hh Foe A R 0 B = — " o B DLV
ARFER X, R 9% [ i i 9% U5 12 (Landsat ) 30 A0 5088,
FE AT KA AR BRSNS B2 1 SE R0 L, SR BG4 =i K
PRFEESIRINT 1974—2018 4F3T 45 435 1)k 12 1H1 /K A i AR gE
TTHRE, B 45 G G B , 275 4B 1 0 T v =
AR KR
1 FRERERSEEERR
L1 FARRELR PN T 2 radeE 4 Par
TR 2 A2 AL (L 1) S —A i S U 2 v Tl B v 800,
BRSNS PEILZREE 17 R0 2 A ZR VY [ B I 2
L [EIA A, HERARFR A 100°45" ~100°51'E 127°41' ~27°45'N
SRRV AW B ATk 21 U B s e A
IR AH R, K A7 2 690. 75 m, B K 9. 4 km, & K T
7.3 km, 3455 5. 2 km, TR 48. 45 km® | fx KK 93.5 m,
PI/KER 40. 3 m, Z/KE 19. 53x10° m’ ; EYGE 7. 5 km, k5%
1.5 km,F358 1.0 km, fifR 7.4 km® , EFEKIE 1.5~2.0 m,
SEEEE, L FMK BRI o P IHIX & F 7
R B R el AV T, B 2 A T N T ) B B 2 X, TR R
B, FEYREIKE 730~ 830 mm, 24E[E KL 89%LE AL ZE,
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Fig.1 The geographical location of the study area

1.2 HESKRERFAE OEss 55k A 3 =i
25 5 (USGS) Pk K 2k 1% 1974 .1986 1993, 2003 ,2013 ,2018
AERGHL IR AR 5 TR (Landsat ) 83, i 30 (8] P 91 45K, A2

£ MSS( multispectral scanner, 2 G HEAL J& %% ) . TM ( thematic
mapper , & B F L) & OLI( operational land imager ) {4 j& %%
TN o PRI Y XA T = JC AR 188 (3R
1) IR RIS TAR S E bR R J U AL IE S — 5
FIF AL 3 Q5T X 5% 7 5 Ak 8 ((digital elevation mode,
DEM) 3} 30 m 43 #£3% ) ASTER GDEMV2 %¢#, T2k 3 #i g
23 [ 2 (http 2/ www. gscloud. en/) ; DR B HF 5 IX fr 1T
PIEZEIE AT AR T DL R A% B 4 A4S 5 5
ARV K B AR 2 AR, B R A b R R E ) (ht-
tp://data. cma. cn/)

%1 Landsat & B GHIE

Table 1 Landsat image datasets

o LRI ] )
Sensor Imaging time Track No.
MSS 1974-01-04 141041
™ 1986-12-20 131041
™ 1993-12-23 131041
™ 2003-12-03 131041
OLI 2013-12-30 131041
OLL 2018-12-28 131041

1.3 #MERFE

13,1 JKIRmAERERAL, TERBEGICE T Rk
Xof FELRE IR P SR B B B B 1) S R A R o AR T
Al AT 5, AE IR 0188 SR AT AR U B L P, KR AR
LRSS SR KA B (4 S OB AT M 1 F
55 5 B R m i S5 B A3 A E R 4 - R d Bk Se R AT LG
RN iy N T =3 SIS O A = B = e P O O N TE 41K
R, PR " . SR AR AT IE Bk P g B0k

FEBCYT T AR AR TR, K AR B L35 2,
FEAI T, Green SHZRICI B, XF I TM 5
B OLL SAALEE 5 3 B s Red LT GIE B, X RY TM 5
BRI 3 Bl OLT S48 8GRI 4 B NIR j{]JEQI
AN G TM SEAGKAR 5 4 I BT OLL S8 5000 1) 26
5 P BEMIR R er sk B G TM 524585000 A28 5 ik BEAn
OLI B4 KR 1045 6 7 B #578 SAWT o1 slope J2& DEM 4 i,
(A3 25000 , i JEBIFSE DX N fe /N, max SERIFSE DX P ek
BelE , FIF 2018 4F 12 F i M gt s 10 OLL AL 828 52 A5 4K

ARG 5 2 ?};‘i

P, 4330 R E SRR RS O T K AR AE R S5 R LR 2,
=2 IkEHEERE
Table 2 Model of the water index
R E (LT EZ BTN
Index name Model formula Reference
Green—NIR
NDWI DWI= 4
W NDWI= Green+NIR [4]
Green—-MIR
MNDWI MNDWI = [5]
Green+MIR
EWI EWI= Green—NIR-MIR (7]
" Green+NIR+MIR
SAWI= (%reen—slope : xMIR
SAWI (yrcen+slope' XMIR [8]
. slope—min
slope " =———+1
max—min
MIR-Red
RNDWI RNDWI= [9]
MIR+Red
Band1 (Band, +Band; +Band, )
NWI [6]
Bdnd +(Band, +Bands +Band, )
Green—-MIR
ENDWI ENDWI= [10]
Green+NIR

1.3.2 BEEORTEE T SRR AR RO AR A7 K AR5 R
H A e 3 5 D TR S AR R 25 1] 3 HE% T 30 m ﬁﬁﬁﬂﬂﬁﬁ
OLI SZAR K 1 2 (I B (25 18] 73 BER T 15 m) VA S % 8L
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WAFTE— BB AE ARG T4, (A AR A, RS B de e
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Fig.2 Lake area extraction result by water index model

R3 KEIEHEREE

Table 3 Accuracy of water index model

KA S BT AR RE Kappa %
Water index model Overall accuracy,//% Kappa coefficient
MNDWI 90. 76 0.87
RNDWI 92. 46 0.88

NWI 92.77 0. 89
NDWI 93. 68 0. 89
SAWI 94. 69 0.91

EWI 94. 86 0.91
ENDWI 95.95 0.92

2 #REHH

2.1 #EEARTN Rk IR TE RN 20
1L J8%4% ( (landsat multispectral scanner, MSS) VA 4 M EL,
X MSS SEAREE , SR AT ) 5 AR BOK R B
1974—2018 45 S BEPY , I it i T T AR Al R DL 3,
AT AR A DL 4, TR 18 B2 158 24 4 22 LR B

B, OISR n IR R A, B 1986 4F 12 A F11 1993 4F 12 A
S K IBEEA T2 Uit b e g i A, AAIET 3l DL
PTG A ZR T ARECR I D0 , R RO WK AT 5 Al it
R AN, 22 1 B T AR B K AT

2.2 SERT WK M BUE IR RS DIAR G,
M 5 B4 B0 o Bl R i ) = A e A 8Bl R A 4 (1
IIAT , AR (A 2 0 T 4 X 1970—2018 4 14 il 1 [
KEE. S FE 6 73BN (EAT FIfY 1970—2018 4-F5E
DXARF- SR AAEREK . MRS 8 6 TLUE 3T 50 4,
SRR AN AR B AT & T 1 Chaty,
LT E

2.3 HHERMSETAINEL & 7.8 8 ik Ak
TR S AP B Gl AR R K I SE &R . i T 1973 4F 12 A
MSS RGBS AN BET 2L 255K, DAL T At 1974 4F 1
HRABRE S OK VAR T AR, 47 24 il A AR [ 7K R T 1973
AR AR AR G A 5 R SR G A AR ARy — — X
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Fig.3 Lake area extraction result in different times
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Fig.7 Variations of annual precipitation and lake area
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