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Abstract

“One lake and Two seas” (Hulun Lake, Wuliangsuhai Lake and Daihai Lake) are three major
freshwater lakes in Inner Mongolia, which play an important role in maintaining the ecosystem
service function of the region, and are also an important part of the ecological security barrier in
northern China. Based on remote sensing, normalized water body index (NDWI) and hu-
man-computer interactive interpretation method were used to obtain the water distribution data
every five years from 1985 to 2020. The correlation analysis between water body change and pre-
cipitation, average temperature and human activities in “One lake and Two seas” lake was carried
out. Although Hulun Lake and Wuliangsuhai Lake have no serious water area shrinkage pheno-
menon, the lake bubbles around have disappeared obviously; climate warming and drying are the
main factor of lake water shrinking, and human activities such as industrial development, urban
construction, tourism development have intensified the lake environmental change. “One lake and
Two seas” is the “epitome” of the dry and waterlogged lakes in northern China. It is of great signi-
ficance to scientifically carry out the land space planning and layout, and implement the major
restoration project of “mountains, rivers, forests, fields, lakes, grass and sand” to build an impor-
tant ecological security barrier in northern China.
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TEAER SR AN =5 B NSRS AR R Z s, JCHOR PR e . Tk, okttt
HEFE, WA S S AR IR A O RO AN AT A B B i) 2 —[1] [2] [3], VA RIS e RE X A S R G0
oy FAT BB )RR X [4]. BEAE AT Fr8E 4 & H AR(SDGs 2030) 5 5@ i K S5-3I f[5] [6] [7],  “AKH:
BR” (Future Earth)R}2=vH-Kl A 7K B Y il KR HI F 2 423Kk & (Global Development) Gy it B 22 1 #i[8] .
FE] (1B AR e i 22 ) AR >R 2035 4F A 2050 4F “ i 7 S HAR, InasK s IR AR 78 f % SE N
W R R R EBIER9]. BIW R EEM HRTIR, B HEERT SRS RS ThEE[10] [11],
AR B3R RBIE R AR L4, RIORY LAEM — I #H BT 55 [12] o WIAE 9 XS K g 24
R — AN F AR, X X K &P R AR [13]. DR, W Fe A 8] 2 2 K IR sh & 38k, K
5 R AR AR A, X 3 X K P AT DA R B K R U RT Rp R) FH e f  ES
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W FE A K AR A5 AR R0 TG 24T e X ek B R BELRL A B B A S [14], A HE . TR T it
TSN, R AIRE) K 2 A K BIATT[15] . & R E AR IR R, 451 K 38 i 25 3h 26 MR
MIAH R SH SR i 7R 25 AR [16] [17], RONAEB 7 A AU B FBL. Landsat MSS. TM. ETM.
8OLI HA KW 5 &5y R4155 2 i BUE BIEAML o Fr ey, 1 FLZ MR R K AR S BRI, 1820 UM
F B BREAEE BIRB]. WIAshA I, AU R KSR T AR S B AR BUR B 28 A A A I AN 5 T
2 0% B TR 52 A A s P RO BOE IR, ) FH 8 ST 0 Y AT 21 AN B n] O (5 A RAH I ) RR[17] [18] . K=
TREIESHUIE S NS B SEE 1) J7 20 SR T A5 BRI 208 BE[18] [19], Jviivm s B AR E
B H BN E .

HEAE T ARSI, BT R NSRS AN R R 2R S B E RIS R, A X
BRI R [1]. AR ZE AT 7 XIS BRI, EEm T XIS SRR . e
B IS BRFERNEE KRR, BAERETAME. BEAS. IR EZE ARSI EER[10]
[11]c “—THIPgHE” PREETS YRl A 2V B0 B, 2 2016 45 rf R BB 2241 AT 2018 4 e R 82« [m] sk
F” NS B X PR W R BN AR SR RS I 5 AR B U SR, <
PRIPARE . SRR, NFEKERGARIE” , W THAIRE I A2 4 b EAA 7B E L[20].
T HERR SRR NS WP WA KIRE A R RS AS R, A R IRB LS, DR
R AR FERIA B O R B AR . A SC DL TR BB AR B Y, TP 1985~2020
P AR IR, AR MRS TETOR, WK &AL S e R E L
o % R [ A 2 TR B < /KR BB YD 3 RS 5 S B S b [X PRy R 4P 5 - b 5 s 1 ]
e F A .
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Figure 1. The geographical location of the study area
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3. BEEG*®
3.1 ¥IEiR

A SR I 18 R T 55 [ b R I 2 R (USGS)  (https://www.usgs.gov/) Al 1 FE 25 1] 34 =
(http://www.gscloud.cn/) T FREL, ¥ & 1985, 1990, 1995, 2000. 2005. 2010. 2015 & 2020 4 Landsat
PREHE, EEBES WM (P8 125026, (S 126032, LR 128032 uE ML S &
Sl s B HHE . NS R MR KR T AR AR 2 =T R BOR, AR R ATE AR 9 H BIRAE 2
HEAK A AR E [1] [21] [22]. A SCEEUPEARE I 044 9 H BIRE 2 H B KEA (L 1). <
FBERIR A T b E A R R A E LS IR 55 M (http://data.cma.cn/) 2 N 52 i A S R R b, I
6 MARUE R RI . FREKESFEIRTT R . N T HRA A Pshxhsm s g, kT E
B2 e 95 PR 4 458 B 22 H 4 A0 (http://www.resde.cn/) R B - 3R B /78 76 A8 Ab B4 [23], TRIE RS B i
95% [23] [24]-

Table 1. Description of remote sensing image data

*® 1 OERTGEIERA

RIS R
PuEs
19854FMSS  19904FTM  19954ETM  20004FTM  20054ETM  20104FTM  20154ETM  20204EOLI
125026 1985-10 1990-10 1995-11 2000-09 2005-09 2010-10 2015-09 2020-12
126032 1985-09 1990-10 1995-10 2000-09 2005-10 2010-09 2015-10 2020-9
128032 1985-10 1990-09 1995-11 2000-09 2005-09 2010-11 2015-09 2020-10

3.2. RFEFRURMGZ

AFEFTA, RN B 2O A S I KA BT IR

H5E, AAE— K AT EGE(NDWI) [2512E 4T /KI5 SHRIL, 238 5Re s A R 0 1 5 7 3 R 4
KEEE, NDWIHHE AR :

NDWI = (Green— NIR)/(Green+ NIR) (1)
{1, Green NIEEGHARG AR BIEK, NIR NIZLLAMNEBOIKR K, 43 A% B Landsat TM 4-5(2 5 4 % EY)

J% Landsat 80LI (2 5 5 3 Bo) M M B S B
HR, FET AL B [ 230 73 2 45 R 1) % B SO B IRIAT BEAZ A, A R TR B S5 5 B
SR EE[26].
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Figure 2. The change trend of “One lake and Two seas” water area in Inner Mongolia from 1985 to 2020
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WS “ WP 1985~2020 4 /K (AT AR 23 A 3 A0 72 5 2 (1] B) o WPAR T AE F8 23 [X Sk 38T
MR, FLI AR 24 T AL T AR A P il LS Wi, 2015 4 DIORER IR ASHE K s i AR
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Figure 3. Spatial variation of “One lake and Two seas” water area in Inner Mongolia from 1985 to 2020
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5. ARE “—#fie” KEERENEWERSH
5.1 SREX

WA KA T AR AR A BN IBURR 2 BTlia K AR T AR AR A 5 Ul PR 28R SRR R IR SR 1
BETIERFCA SN« —IPTHE” KRR AR R 3R . ARYE S B ol I B 2o, S AR L
LA I VU R R 2, AL B AT B, P BRI P K B 2 iR TP 3 R AE 0.32°C,
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Figure 4. Statistics of regional meteorological data (temperature and precipitation) around “One lake and Two seas” from
1985 to 2020 in Inner Mongolia
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52. AAE®

NFETEBN KR T AR H R —, NHR TR RS NKIES), Xt
KGRI RE IR T AR 248, N RIECARB[L]. T 35 4F, A SETTARE, NEEHC—
A" W5 B ATBUEHE P (B 1) B R & AR BRI, 2% DX 15 P M T AU AR 3 (1] 5). 46
TFTLE BT ELRPEAE M AT Je FLAR /R X, 1985 4 = X 3K AT AR o5 s T AR 5.93%; #2020
B, EAKE A B DL R KR TAR B b, i B R ARR F s T ARG, KA TR b A e 2
5.61%; 1985~2020 4, FPARTHI K A AR WS A 22400 , AR AR 3 A (EFL I /R IX, 1 A T AR M 1985
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Figure 5. The current situation of land use and the change trend of construction land in Inner Mongolia
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Figure 6. Analysis of ecological environment management and restoration path of “One lake and Two seas” in Inner Mongolia
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