5538 B 8 W S &~ £ Eild Vol.38,No.8
2018 4F 4 A ACTA ECOLOGICA SINICA Apr.,2018

DOI: 10.5846/stxb201705060837

A/l BEVUHRLER - TR, TR AR Ty WYL - B3R AR RN, W B SKINEE. AT MODIS 5 Landsat 8 93 LG M0 b 545 6 25 22 10 B
LR AT AR 2541, 2018,38(8)

ZHU X Q, TASHPOLAT - Tiyip, DING Jianli, Ilyas Nurmemet, Xia N, Yang T T, Zhang S X.Analysis of spatiotemporal changes in the drying of the

Ebinur Lake Basin and its influencing factors based on MODIS and Landsat 8 satellites. Acta Ecologica Sinica,2018,38(8) .

E T+ MODIS 5 Landsat 8 X LL B B IER T X
HEmEE S0

AR BB EERE - FREYTEW, KRBT - BFREEXR,
B EE KRERE"?

1 TR RS IR SRR 2B, BEARFT 830046
2 FiER RGNS HE W E L LRE, B8RS 830046

FE T2 XL R AR I T 22 JRE I, A T 50 e i A S e e S AR A TR R A K R TR A B
5 R e . 1 2013 4E 5 A 32016 4F 5 H (19 MODIS 18 3 FAE W48 50" S8 ROt TVDL 38850, M — 4k 23
6], 53 AT e AT A 2S S AR AR, 45 S W . TVDIL AT DA REHb I 38 - 387K 43, EURS B e 0 5 i ad 40, S8 B AT b = 3987k oA
JR IR AR TR E T TR T R TS TR A B 7R IR AT T R 3 T R AR R S e R
AR SR B TR TR WG 5 78 & B3, WK &b (38 e b % SURAE . I 2 U5 R AR AR - (9 S B R T AR st
() | PR A 114 S 158 A, P W ) S L T Y b 1) SR 55 S ) K TR k) 1 S5 A A e S 7, A D3 B S 1 4
S SRI, TN K GEVRAT HE, FF R 3 IR W I T R A AR A A S SR

LR R T S E(TVDID) 5 3Ky 23 284k s KR

Analysis of spatiotemporal changes in the drying of the Ebinur Lake Basin and its

influencing factors based on MODIS and Landsat 8 satellites
ZHU Xiaogiang"”, TASHPOLAT - Tiyip"** , DING Jianli"*, Ilyas Nurmemet"”, XIA Nan'?, YANG Tongtong'*,
ZHANG Shuxia'?

1 College of Resources and Environment Science, Xinjiang University, Urumqi 830046, China

2 Key Laboratory of Oasis Ecology under Ministry of Education, Xinjiang University, Urumqi 830046, China

Abstract: By using multisource remote sensing data, the drought data of Ebinur Lake wetland in an arid region was
extracted and the impacts of drought on the ecological environment and agriculture were analyzed, providing the basis for
reasonable management of water resources and the drought warning system. MODIS vegetation and temperature products and
Landsat 8 data were used to extract the NDVI and LST in order to inverse temperature and vegetation dryness index
(TVDI), and at the same time construct 2-Dimension feature space and analyze the spatiotemporal change of soil moisture.
The results showed that the TVDI model has higher precision to effectively inverse regional soil moisture; from 2013 to 2016
in a 4-year span, the Ebinur Lake soil moisture has shown that the wet, normal, and light drought area is decreasing, while
the drought and heavy drought area is increasing. In addition, the team analyzed the driving forces in some respects. In

recent years, the increase in temperature, population, wind speed, and precipitation showed downward trends, and drought
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has reduced sharply. It is better to use multisource remote sensing data to efficiently accomplish drought monitoring in a
wide area for a long time. The drought in Ebinur Lake wetland intensified during the four years, and the lake water and
glacier area are shrinking at a faster rate. The Ebinur Lake regional soil moisture distribution is not improving. In order to
protect the regional ecological system, effective local water resources management should be enhanced. In conclusion,
carrying out research on the spatial and temporal dynamic changes and the driving forces for drying of Ebinur Lake has

important theoretical and practical significances for this arid zone.

Key Words: temperature and vegetation dryness index (TVDI) ; soil moisture; spatio-temporal ; water resources

RO TR E A A SR ICE 2 — I A R A T R A B O AR e AR 2t i HLR
S BRI SRIN AR RIS AL WA BRI 2 S LR AR E Y B E A TR T R
X, T HRFMAZENESh AW D, Pa b X O AR A S 55 A X 2 — |, 2 P [ S A iR R X 2
— 0 R, X P G X A TR A R A T X AT AE S R AN IE 2 A S EENE
S T IRARDE R WD A+ MR ) BB AR bR — | RAE W AR R e R 2 AR K SC ARSI A )z
R Rl R R AR A K R ARER Y S4BT o - K A — A
B IS R -1 A €0 Bl 3K A3 B 25 4 R A AR A X -0 ) A A | b T B R SRR 2 R AR
st

M 32 s AR 0k PR e ks Sl R AR AT AR W, bR AR R R BN b IR R A
FAFIEM A B R SR, 53R HHOK A 5 BRI AT SO 71 2 0 i & 22,
AN FAL e 1 38 1R R 0 W v | 3SR AR ELA WS R T, B 3 PR i AR e st SR TR R [R) 43 3R 11
1 AR S A 2 1 3K R AN TR 0, X P b 5 DK 15 W e A R e R AR B bR
I R AN [) 8 JB S b adh A T A W I L A T AR 2R 5 ISR, A Price ™, Carlson %51 % BHLIH — fL AR
$8%4 ( Normalized Differential Vegetation Index, NDVI) S3i3IRE (Ts) Z MAFAE FAH LR, B 4T A&
23 0] = AT REAE ; Sandholt 251 B VR AT IZAFAE 2 [A) A= AR AR A M Re , 3 1 7 ) PR IEL B A ok 1 248 54 TVDI
5 - HERZ AR AR 5 W A 4511 R S + 8K 43 55 TVDT BRSS9 % B IR AT (AR SE M s 4 75
HESET AT R R A TVDI SRS MODIS 8 1547 R RUBE A PG b i XA T 2 W2 T A7 A, Ah 523 S R
FH MODIS %4 7= &t ¥4 F U5 BE A HE 50, 20 B 2000—2010 4E T H 2 554 T REMRNZ TR EMM &R,
PN I EOS/MODIS $iHis -5 e K 2 B -1 505 2 IR B £ TVDI 5528 & 52 Wi 45 8 (TMDI) i 47+
BRI S EG 05T, A5 H IMDI AH G TVDI 880 8R0E . 22580 R Terra-MODIS %4 5 NOAA-AVHRR £i4fs i
N FHZA R B AR B0 (VTCL) X6 E A A P B DR AEAS [R] R [ 2= R RUBE T VTCT (ad e, B Rt , A ORI
ANT) 23 (8] 43 B AFBLIR E] ) 22 5 18 JEOBCHE 2 B A EE TVDI 38 %50, B[] 21 53 6] AR R 2 w0 R 52 %
SR BN AR LSBT T AN FIECREJE T TVDL S48 Wl i i e | -5 Ji %o 7 A AN [) 45 SRtk 7 7 5 il [K]
AT, R 2B R R T A0 W 5 DA R A —E AN

AHIGE LA S EL 9 M A I 91X, 6 ] MODIS B8 5 48 8 48 0™ B i A 2 TVDIL R AR 25 (], 91 H
Landsat 8 JEEHORGE R TVDIL FEATXF FCIAIE , S AS [R5 V8 i B 38 ) 4 0E 23 ] B0 4 o A SOKS B8 e T
SO o8 G & LD O T i W ATy T < 9l m 1 R L YA it o e =Y v W0/ L R B S RS L
WK S WK AR AR L Z B 5 A SR BRI R B 3R sl el A8, in_EYR 28 kR REOK AR R
AR A TN 3 L 030l R ) RS BTk MBI AT Sy 3 L i A 3 7K 43 23 A7 R LA R K 5% T S it
PR —E BRI

1 MREBERSHEERR

1.1 HF5E XAR L
SCLEWIAI LT 43°38'—45°52'N,79°53'—85°02 " Z W] (18] 1) , Wtk AR i vl 7% BEAd sk e b 35, P4y

http ; //www.ecologica.cn



8 1 ARG A HET MODIS 55 Landsat 8 B3 HEi) 8t 5% I 23 48 A6 SRR I X 28 3 3

e AR E | AR AHARFC B BRI B BRI AR I Sx 10% km® | 2 v E R V0 ) AR 3 b AN K ER T 4R
ol RIXVH R ZL 28 kK, KD AR 6.6—7.8°C , AE R /K & 116.0—169.2mm 3 FG il i ek
J& T L) T 5 XA S B, E RTA PR AY 2K 9 R (S H W e s S AR R AR 1 K 5 A S K RIS P JE H 25

el

HEEEE R H R X

3 BT8R S R AR

* EHRERE
— A
|~ ] wlsc o s mK % & ARSI

o T PA b R 80° 81° 82° 83° 840 85°E
0 510 1020km = 3 HLIHH X

45°N

35°

1 HRXTEE

Fig.1 The sketch map of study area
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Table 1 Result from different data of dry-wet edge fitness

ALV Data sets A5} Years T3 Dry edge 1231 Wet edge

MODIS Data 2013-05 y=-38.737x+322.454 ,R>=0.86 y=12.452x+282.306,R* =0.35
2013-10 y=—11.543x+297.533 ,R> =0.57 y=13.001x+277.697 ,R*> =0.37

2014-05 y=-26.378x+317.412,R>=0.76 y=13.844x+285.572 ,R> = 0.63

2014-10 y=-18.979x+302.613 ,R* =0.67 y=13.652x+276.179,R> = 0.46

2015-05 y==39.792x+325.497 ,R*>=0.85 y=16.112x+280.922,R*>=0.38

2015-10 y=-18.547x+305.949 , R =0.69 y=12.344x+282.375 ,R*=0.58

2016-05 y=-29.422x+316.300,R* =0.75 y=21.666x+274.136 ,R>=0.77

Landsat 8 2013-05 y=-50.956x+321.228 ,R>=0.81 y=28.876x+279.536, R*=0.82
2016-05 y=-32.437x+314.697 ,R*=0.89 y=32.263x+274.647,R*>=0.63
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Fig.3 Soil moisture maps of MODIS data

TARFHZE B, e 2014 4F 5 H 8 SR i BT ST DR B9 16.26% , LI E = I Be+ SRR R T
R MR 3/ IR o R FE IX s R B AL, O« 527 BYREG, “ IE %7 5 157 5 i AR ] £ i
[l B5 BN FEARPR AN A PRV AL IR AR R 2252

®2 BREEHRER

Table 2 The area of different soil moisture level

TR ARGy AE T E R Area of different soil moisture level/%

Soil moisture level 2013-05 2013-10 2014-05 2014-10 2015-05 2015-10 2016-05
# 5t Background 0.43 3.01 5.21 3.51 3.16 2.88 2.01
AR Extremely wet 6.71 5.28 6.51 4.87 6.51 8.04 5.88
TRiE Wet 11.39 12.22 5.90 8.82 18.10 27.54 7.44
1E# Normal 51.38 43.83 29.06 51.23 34.11 48.90 46.91
F5 Drought 18.82 27.48 37.05 24.14 23.53 10.44 29.53
T 5 Extemely drought 11.27 8.18 16.26 7.43 14.59 2.21 8.24

T3AN R T B2 oA LK I B AR T AR L, AW SR T R RS BE B Landsat 8 dfs Xt MODIS %4

HEATHRTT X LGS (1 4) AT DL PR 5 s T8 45
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Table 3 The transition matrix from 2013-05 to 2016-05 of soil moisture changes

L 2013 4F
T
The types of soil moisture Satal] bTAIE IEH T5 et 5 ait
Extremely wet Wet Normal Dtrought Extemely drought Sum
2016 4F  HRIZIE Extremely wet 138 49 15 2 3 211
i Wet 135 365 153 29 2 685
IE% Normal 13 248 461 332 24 1078
T 5 Dirought 0 62 910 4213 1582 6801
T 5 Extemely drought 0 0 89 2822 2213 5476
A3 Sum 286 746 1652 7450 3929 0
E {2251k Tmage change -75 -61 -574 -649 1547 0
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Fig.6 The relation between lakewater area and wind speed
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Fig.7 The relation between precipitation and temperature and relative humidity
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