H8%E ol
2021 4£ 12 J

S RN ES T

GEOLOGICAL SURVEY OF CHINA

Vol.8 No.6
Dec. 2021

doi; 10. 19388/]. zgdzdc. 2021. 06. 11

SRR W IR, AR BT, A5 A 20 A AL S SR

A SR R[], P E A £ ,2021,8(6) « 114 -

125. (Shang B X, Xiao C L,Zhao D,et al. Distribution characteristics of lakes in China and suggestions for ecological protection and

restoration of typical river basins[ J]. Geological Survey of China,2021,8(6): 114 —125.)

Hh T TE S A1 e I B i Y R AR 2 PR AP B S L

MR, HAE, R A, kEM, RkFHE'?

(1. #E A AR BRMEWERERL PR, LA
EE=EAESRFEEFO, LT

100083 ; 2. o & My T &
100083 )

FE AR HOEROCHET 1Y ST ZELLSGR A , JEKIRFR W B R AN RE REOG PR A ELREERTY . O TR TR A 3 A1 B
AR AR [ 3t o8] £ SRy A 2 B A R B HL T J — 4t 4 [ st B O Bl B S B R A, I Landsat8
OLI 2 LR R AR K , it b 0 SR R A EOR Tk, UM 1 2018 ARFR [ BT N CR LR ils RIS 5 1A LX) TRI AR

F 1.0 km” 31311 2 780 A, BRI FA 78 727.9 km® 5 $FFEGEIIFAIHT TR E A/ FHAX FRWIX. | 3 ZE ik )
TARCE TR AN AL 5 B 10T 5 DI 8 WA A7 1 AR 25 TR REEA T 20 M, 48 H A ST A 25 PR AP 18 52 A A DG A
o For, U7 AR A WA At 22 45 T, 32 PR AR A0 3 MOl 9 6 T, R RGBSR ™ 5, 0 0/ 4l R 7K
IR 5 B RION W BAF A O R R il B SR 55 W /K T 47 7k 55 R AL, 7 8 D KA 3655 7K P AR LR, B
X A K B8 PRNC B AT PR s IRVTIR WA K R A T 3oR A, RERL A SRR 200 5 N3 sl Tl %
A s R 8 e R DA B T R GAE AR R A 2 K BRI R , £ 2 e R DR A M I K o BT R D F A

ABRIPB O TARRE T 2%

REIA: P WA AL s WAZEA; LA RSB RS A

HE 43S Po42.78; X87; X171.4

0 7l

T

IR b MR 4% AR A BB A P A AL
VN ZEHIROK BE U5 e b7k IR P2 AN 3 PR
NFEA = AT S Z B B, TE4E R A 51
7 5 A P A T K SRR O AR A K
FE AT T S AT o A
BUL R, WIABCRE A Z R4 A3 ATz PR
FEHIIARE) 104, 1998 ARFR [EIE N (A5 At )
15 A X)) A TR T 1.0 km® AH13A 2 759
A, BT 91 019.6 km®, 32 40 A7 T A IR L 7
o e S L 2 SR R A S DR AR LS SRS L K
WAIX o HRERBIA A oA, KBRSl —BH 1 —

Wi B E: 2021 -09 -02; f&{THHA: 2021 -11 - 08,

SERRRASED: A

NXEHS: 2095 -8706(2021)06 - 0114 - 12

B2 —AR 3% I— B G th—R iy i i — i S L
—Z& N F . WA ARH AN, WA R 2 B
()42 5 T AT T, R T 3K 2R B 2 EER O, T A
PRI, AROK IO 35 SR AE S R X
TR AL T DAY sl B AT ) A o G 2 v, S5 VT
%, FBNRI K R R 1AL, UK et
W E S FEIL AR, B R IR BT AR LA
Bl TR, R AR JE S AT Bk
AT BRI, K R R BURIK AR A= A R
i ERRA R B . HEEE ST At &
JEE B N FUAWTE I, WA A2 245 R G Fr 82 B BRI
7 WIAZE SR B I T S5 AR 2 R
LR BB A IR 0 A i DU T A SR B A
BRI A o AR SCLLF [ A 400 780 77 ] A 5T

EETE: b E M5 AR A SR A AR (45 0703) 7 4x [ iy 3R OC S 28 S8t T i1 4 (24 5 - DD20190536) ™ 3 H I 5 5 Bl
F—IEEE N WIHR1990—) 5, TR, FENG B FATFE T A, Email: 414010480@ gq. com,
BRIEEEN: HAER(1987—) &, B TR, T2 A 25 B 5 [ b s ] 2R A5 IR 18 S U IR 2 F 7 A%

Email : xiaocl@ radi. ac. cn,,



L]

IR A TP EIEA O3 A R S SR G A S PR B S A <115 -

DEERE 55 v E M SR AR A A L BOR A TR
I BRSO B A R RO A A 0 H B
AR Bt R, 20 A e T A i 3 BUAR, IR AT
SR NS ZOBUCH AR T 3 ] 390 9 1 ks ) A T
ALY HH R L PRI DR 55 ] S5 A TR it , O 31
T B A 25 PR P A8 S AR 0 — T 1 1 A R B A R 2
Ei

T & s & i

1.1 Xigikls

WA (B ARIBITE ) S 46 il b Y 7 b 5 1 AR
IR I A — o 7K T AR 48 7K A Ry 74 1 UK
(L8

o R T, M B R AR B ., A
5, A ARIREE X 070 7 6 B, 909 A9 R L T AL
FNTT PRI AT 55 1 7 T AR 2 B 5 B SR BB AE X Rz
) DX (8 o A SCHIF S 3t 2 o, Dy HE A U1 AN )
DI WA 20 A R A, R BUR A (E T, BIA
POATE X (AR A IS EE RS 6 H
X)L X A K- Rt 3y il 43 7 AT 4 51
=01 RS E5N i Ve W LI TN 1 £ B B I
i S AR 3, B, 65 7 7 D) DXL SR I IXC (e
FRVEIE TR IXHIX) 2 5t g Il X AR AL 5
U1 3 381 DX 2 31 R DX R R A PR —
PR ZR I 53, AL 45 VG A6 ] I R VL
LYNYE R e AR LI 2 NI = R < e AN R R
PRVL A0 LAV 38 S5, e Y A SR AR 1 R
Horp, P AL v IR A R TR X, TE T R T
BAEMEAAET 10 LA P AR sl o 3
HAR U U A S 2= U X TR AN X, LR OK
W
1.2 #EskiR

AR SCFHEAE LA 2 (8] 43 $E 3 30 m (1) Landsat8
OLI TG T, 240 T 1 56 [ 3t 57 0 75 Jmy 3t
BRI IR WL 5 Bl 2% .0 (https: //earthexplorer.
usgs. gov/ ) IR, [A] i) LA HAt &5 70 BER TREZAR N
WiEAT S AR AT 9T 8 KO AR AR U ] Oy
2017—2018 4, #4314 X (W = 5t I ) 5% = 2 5%
M 5K , S ARG I AR AE 22 2016 4F ) 2019 4,
1.3 EREMRIE

AR S IR G R A K T, 3l i eCog-

nition BRAF ] 22 RUEE 73 %) KOG 1 722 53 3 H 7 vk
FRIOK M, K £ 8 R4 23 S 03 999 e AT
K3 2, AL R R SR AE OB IE R AE B
MRVEEBE RV 2 ) 3 A R (0 8 A4 S S L T
B X0 RO RTTIE IR PERR S (R 1) o ASCEH
HF OLLS(R)4(G)3(B) BB M, L5 BEAT
£1 MHKEERYERERS
Tab.1 Interpretation signs of remote sensing

images of lakes

pS ] fig AR AGR )
ELRWIG KERIEIIRUK X, A5 — &

AT U5

AR A R T AN, A
WA E R Z R R A — Fh )
0, — B A A B A L
ARCE 2 SUNOEESUN NI
KGRI ST R) A
A5 S 7 BRI

TESE ISR PSR, X B 0 el o X G AT 18
o TR, X6 52 B2 3w i 0 3% DX 23 i) KA, A1l
MM .53 2675 1 BEAT UM, fe & 9E B 2018 45
A [E A A5 1B A 5 R

A LA

2 BE W E A AR

2.1 RS RIFE
2.1.1 fFERHaHETLEM

BT, & ES N NG & )T TR 515 1
X)) A 1.0 km’ L E A RI513A 2 780 A, A
78 727.9 km’, 25 4 [ [H - WAL 0.9% (F 1,
£2) . PAENAECR B0 3 AN 0 2V H R
X NS AR X IE A, ool 4 E A
B 32.9% (12.3% F19.2% . A4 170
KIK 3 A4 0y 2 V0 9 B 36 X 1544 FUR e 4 5
IRBA X, A ) A I B AR 39. 7%
17.0% F19. 1% . 4= = 1H R A0 0 7 50e &
TERIS TR BH S | Eo R IR JEE T R4S 0, e i
T AARE R A T8 Sy J A A 3608 B 90 R0 T e A
R



- 116 - o L= TG B < 2021 4

?"’:"-B’. P
v
.Jﬂ.”‘. _‘;a.,-a-"'
L, - -~
J o wmEaE AR
;

g
£
d
[ R

R —SE ER

EHEEMK kA HE

S X o Kt HYATBUPL

0 400 km
ARAES IR A5 1Ly H X — [Fitsifss|
E1 2018 F£[E#HAS T (FES: GS(2016)1568 5 )
Fig.1 Lake distribution of China in 2018
F2 2018 F£EMAFESERSIT
Tab.2 Quantity and area statistics of lake in China of 2018
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Tab.3 Statistics of lake area in the different river basins of China
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Fig.3 Lake distribution in major river basins of China
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Fig.4 Lake and river distribution in the Yellow River Basin
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Tab.4 Quantity and area statistics of lakes in the Yellow River Basin
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Fig.5 Lake and river distribution in the Yangtze River Basin
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Tab.5 Quantity and area statistics of lakes in the Yangtze River Basin
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Fig. 6 Lake and river distribution in the river basins of the Northwest Region
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Tab.6 Quantity and areas statistics of lakesr in the river basins of the Northwest Region
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i 4 2 55 55 165 458 28 092. 4 739
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Tab.7 Changes of number and area of lakes in

the Yangtze River source area from 1990 to 2018
MAVE AR ARk

R BE/A A km?

b/km®  WB/km® R %
1990 86 880. 89
2000 87 882.76 1.87 0.19 0.02
2010 87 992.58 109.82 10.98 1.24
2018 87 984.73 -7.85 -0.98 -0.10
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Distribution characteristics of lakes in China and suggestions for

ecological protection and restoration of typical river basins

SHANG Boxuan'*, XIAO Chunlei'*, ZHAO Dan'?, ZHU Zhenzhou'?, ZHANG Gaoqiang'"
(1. China Aero Geophysical Survey & Remote Sensing Center, Beijing 100083, China; 2. Territorial Ecological

Protection and Restoration Center of China Geological Survey, Beijing 100083, China)

Abstract: Lakes are key components of the Earth’ s Critical Zone and significant parts of the water cycle, matter

cycles and energy cycles. In order to comprehend the lake distribution in China, based on the “Eco — geological

Survey Project” of China Geological Survey and its sub — project “National Remote Sensing Geological Survey of

Earth’ s Critical Zones” , the authors in this research used Landsat8 OLI satellite images, remote sensing interpre-
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tation and other technical methods to identify 2 780 lakes (lake area=1.0 km”) with a total area of 78 727.9 km’
in the territory of China (not including Hong Kong, Macao and Taiwan areas). The number, area and distribution
characteristics of lakes in China’ s provincial — level administrative regions, five typical lake regions, and the
main river basins are analyzed. In addition, the research aims at the ecological problems in typical lake regions,
and relevant suggestions on lake ecological protection and restoration are put forward. The lakes in the northern
agro-pastoral ecotone have shrunk and dried up, mainly due to the development of agriculture and animal hus-
bandry and serious groundwater over — exploitation, so efforts should be made to reduce groundwater exploitation.
The disorderly development and excessive pursuit of landscape water surface expansion exists in the construction of
artificial lakes in the Yellow River Basin, so we should follow the natural law of water cycle and water balance and
regulate the allocation of water resources in the whole basin. The water surface of lakes in the source area of the
Yangtze River is in an expanding state as a whole, mainly due to natural factors and supplemently by human activ-
ities. The monitoring of frozen soil change process and water ecology and water environment of main rivers should
be strengthened to comprehensively improve the overall monitoring level of the source area. The research results
provide a method reference for the follow — up ecological protection and restoration work.

Keywords: China; lake; distribution characteristics; lake shrinkage; ecological protection and restoration; eco-

geological survey
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