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Identification of natural eco-hydrological characteristics of lakes in the Qaidam Basin / CHEN Yidi'?, ZHUGE
Yisi’, SHI Yuefeng’ , DU Qiang*, ZHANG Xinyu®', NIE Rui’ (1. College of Hydraulic and Environmental Engineering,
China Three Gorges University , Yichang 443002 , China ;2. Department of Water Ecology and Environment, China Institute of
Water Resources and Hydropower Research, Beijing 100038, China; 3. Yellow River Institute of Ecological Environment
Science , Zhengzhou 450000, China )

Abstract: In view of the increasingly prominent problem of the contradiction between the development layout of salt lake
resources and the ecological space in the Qaidam Basin, taking the East-Taijiner Lake and West-Taijiner Lake at the end of
the Nalingele River in the Qaidam Basin as examples, the natural state of the lakes was identified based on long sequence
remote sensing images and climate observation data, combined with water balance and other methods. The results show that
the East-Taijiner Lake expands at a rate of 2. 19 km’/a and the lake area is 180 ~220 km®, while the West-Taijiner Lake
shrinks at a rate of 3.50 km’/a and the lake area is 130 ~ 140 km>. When the water quantity decreases, the East-Taijiner
Lake shrinks inward in its original shape, while the West-Taijiner Lake shrinks from a nearly triangular shape to an oval
shape. Due to the topography and upstream water inflow path, the shorelines of the two lakes change mainly in the
southwest and northwest of the lakes. The cumulative frequency curve of the long series of lake area change is made to
determine the lake area guarantee rate, and the guarantee rates of 25% , 50% , 75% and 90% are selected to identify the
lake area, lake volume and spatial form in natural state.

Key words :plateau lakes; identification of natural state; water balance; ungauged region; Qaidam Basin

AT FE PGAL AR A SR AR G T B IR . B T R S K SUIE PR R e, I AF R T2
B Sy  RTRE WA A R AL 2 — B R AT Sh S8 2 N R A, A N Y
SERBREL I R T I X R TR AR AR TR LT AR AR b
B ARSI N S O DX, IR BGOSR BOZR (V9 535 T3 R R AR B A% 0 1T 1) R TR, ) X

E&THE 750U REIR T 58 Be BRI (310042021004 )
VEE BT PRl (1997—) , &0 BEFs A, FEMN R AE SR SBEEIS . E-mail: 1753980963@ qq. com
BEEEGESR(1981—) B #BRHES TR, 1t FENF RSP 5B EMSE, E-mail; zhugeys@ iwhr. com

- 225 -



DU ST B A BESEREIE L ATk H 2003 4
RS2 ABEA X HEAT I 2, Rl 2B 722 4 43 5
FEZR VU B 7 TR 0 A 8 A A AR 70 R 422 Kk 30 4 |
TS /K AE W5 18 22 (8] 5 BT B e gl s 4t X, B T
“OK EHEFE RO, A 22 RV E A G ) T AR Y
AW TG N, & T o8 — MR E N ES RS,
S5 L3071 N VA WA P U A 5 WL\ ES i o 27 N
TRKUEVE 575 T R AN A8 5 7K 38 3k [ P 5 525 ) K i)
PEACAN Y — HLEF , 350 5 A7 b T IR A 19 T R
TR IR K, R, BRI S8R P
B TR MRS S g, B TR W LT R
WGEVR ) TT e B oA T KRR A R G, 1 52 IR
TR 5 A Z 8] 17 ¢ R L2 B RTIF5E
ol ARG SE BRI LT R A H
TURMIRIE R T N AR AES RS, N A
BEGREGHMRRARAEE RS H AR AR5 1
[F) R0, Sy BT Jeg b St e 2% () A0 0 B v 0 1L 519 9 )

H R T RIS B e S h e 3L TR P
S LIS T XTI T AR KA A B AR AR A RRAE K
PR R, SER ARG A I E 5%
FER VAR XS I8 5 | LI, A5 B, B K3 8 9 51
TR | e LR f) el e XS b 7 i A
FHRTF B M d sl A H R, A 2 A
X R ARE M X R TR B AT AT T — SR A 5, A
Wang %51 X Byl s X R (8116 7 3 ik T 328 B
A I AIBIIA K i ; Zhang 251 L% A A
FERTGE , FeFRE IS AR I T DN e B e #  T IA
T R —K A7 2R ; Wang 2517 DL FL I 308 38000 F 5%
XTG4 HTinl Y 16 A8 X i VA 7K A2 A8 AR e i, X 4
WEFEXT T fff i Gk b DX A Bl A AR 58 7 vk B
FEMSHME, H B TR DI KRR

YT ARSC LSRR A AR VS 5 TR
X RS X3, L A T & B B 9 1990—2002 4F- 4
4 Landsat 1% 85218 50 (1996 4F 1997 4E AL %K
PEERI) S BT T AR B AR AR Ak KoK T BE
T TR D W A 7EAS R BR IR R 1) RARAR A,
LA Sy it e S 3R R 23 b PN R A B JE O R A R SRS
ZSEFIERMESE
1 HARXHER

TR W VT INAR V5 7 TR R S35 R 4 b
DA e AT e —— AR A Ak T 1 B2 B (T 1), Ar
TAR L 93°49" ~94°01" Jb4f 37°24" ~37°36",F-3
MK 2683 m, B, =ML, S PEIL-m AR 2

- 226 -

WD SN AR A | 1l JTAe) 38 52 %, Al 15 i A XoF
V&5 MR ER R X AR WA DX AR /)
S KRGS R Z X AR R 4. 4°C A
3.6 m/s, FH4RFEK R 29. 8 mm , € & 2600 mm, iy
ST F e DR Bl T R A

(b) 2020 4

1 R AESEIRBFEREEERSEK
Fig. 1 Remotesensing images of East-Taijiner

Lake and West-Taijiner Lake in different periods

AT PRI AR P 5 4 AR U R TR
FRPE U AAR N 13 S 42K 30, A 1 2R 2 3 9 R S
PRI B K K R, S B Ui ok K AE ) 22 1) 25
AKIETING I, oh T 2= Pk K B R AT Sh (1A 3
KT AR D RE s ) T ER IR AL, X K
SCRFAE ¢ A YT AN AT 39002 8 AR e 7 ] s S 187 T
BOBAERE N, AKAE I W T | XAl Az 7= Bty e Bl
PERRE, R R ARV A Y AR R A S
WL,

2 HARBFESHARFTE

2.1 HIERIE

PEFE Landsat LR R Y15 0 FEEHERIE N
LR A K BTG SR B MER I, e B = R
It 10% MR EGEAR . T 1990 4F LLHT & AR
FEEANE IR P B 9K 1 X 1990—2002
AF (B 1996 4FH1 1997 4F ) 4R IR AR , 11 4R
R MER STy



PEHUE B R VU & 9 /R W B i /N KSR
Sl SO B AT R B R AR AT, S R K 28
Ko G KRR % BB, TR R B 1990—
2002 4,

Bk A% i 7K SCk T 1958 4 1% 57, 1964 4F- i
B, SIS A W kL, K SCREORHM R P
HRPRFIT 2% A TR 0 5 5 A SR AT A JR ARl (A H
) H Al A S 2 UE v 7E SNBSS B SR b kAT
IR SCHEAE AR AME K
2.2 HIEAESSHR

FIFH ENVI 5. 3 5040 18 B AR R AT IR %
A b B LA RS IE | 0 5 8 A AR RS IE T
VEH B i 1 I3 — fk 25 7 K K 48 2 ( modified
normalized difference water index, MNDWI) X} /K& A5
SSUEATHR I 12 5 E S AT DL b iy R
DK AR BRI HA
Pg — Puir
Py * Pumr (1
Ly MNDWIAH; p,,  pyi 73 501 500G B
R 2T AN B S5

k43 BT G R 2 I T FRAE AR s SR
Pearson FHSCHE M ATIE , M OC R EL r 1 R/INAT DA S ke
PR i 22 AR PR AR SRR BE AR 55, r A BRUEL Y 1]
K| S, | p| BT 1, 2R B ) R 56 AR
B~ T, [r] =0.8 MM ;0.6 <
Ir| <8 WURMIFE;0.4< || <0.6 Jp S50 AH
K50.2< |r| <0.4 ABAHKL;0< |r] <0.2 AR
iE

oy R K A AR AR IR A 51 R EE A
S, 200 R 6 S R R B & A SR AR I L, R

]MND -

S, = 2 (% —x) (2)

KA, «, HIIME ; « R RFVEIF M,

MEE K TR R HER R IE, RZ
SR RRSE Y TE SAUARE R R 0 R AP B4 A ]
2.3 KEFEHHE

R B HJIRINE T T2 X B 000,
AR B 2R A REK | MR K AT L Ak
o5, HE M B 3 O T Y 25 L R ML I R K &
WU BT X ORI BR Kb R K RS S
B G I N Kt Hm A R 22 5 H
M ACE I 25 IEIRRAMA T2 TR, R
WEARB 2 TG, K T

V=P+R+W-E (3)

K. voRABIA KRR, P I EBEKE; R
AR TR WO R K i 5 E il T 2%
R,

TR P4 5 3 9 2K T ke = 180 ThT K ) U
WL A, 38 FH /N KA G 3l ) I 7K 00 I {1
TR G B I8 1) T T R 0 T K

P=P,A (4)

K Py, /MRS G 0 K S IIE , m; A
WA A, m

F T 090 T A A 18 28 & ML 2% it DRt ) /)N
I ARG /N B ZE R I (20 m? ) LI ) 2 % O
FHAI I S PRZE A i, W 2 R G A SO0 IR
AKTHIZE R B R AR VG 65 35 T 7R 30 114 380 T
AR ETREAR N

E=E,F (5)

Ho F=1-0011(1-r)""p """
b £, /N KRG 0 0 /N B 78 e DU 75 &
i, mm; F O RKZE R AT R, SR A R R
IKTHZE R 5 ry N2 SARNREE s B, N dhie,
FHPESERERIR 1 R EA S T 1 L /K% 10 g SABEA,
2.4 WIARBKREIRBN TG E

I 3 X I K TS A B IR AR
25 1) A5 Ak R M K M R K B 38 e i 25 A K Y
DG AR AT X HUE | BT LA AR 2R (P 5 75 TSR
PEFR ORI B W00 T AR 990 2 10 199 380 1) = 1) A
JREF K 1990—2002 A 41 HUHY (4 35 1 1T AR 4
19 21,5 2 S I B U R AR A 2
AN, G SR FRU A gl 2 51T T AR R IE 5 BIA
T ARTE 22 4 30 1] R A 30 06 2 09 R B2, a] D2 il
WA AR R UE AR 2, R WA [R] B £ I 6 AT LU
SE R AR MRS I 14 00 i AR AR 8 K S D7 R
KB SRR SCBUE T AT IR 2, 45 & 4K
FEAS AN T HE — 2D w0 2 A = R A R OGRS
ARV BT TG R W) 00 £ ) % IR T AT DUAR 4 1% IR
UEFHE TF K B, W RIE R AR A S R 5
(ARG E R K B -

3 HRESW

3.1 RIETFE
BEHUIN KR KR 42 3 1990—2002 4F [k R
M ZEEFNRGHE 4 NG HFL01% H AR 4, an
K2 s, AIE 2 ATUL Bk R 7E 4—9 H &
KRB EAE 7T—9 H o BEAKAEBR AR {0 ) %2
10 4F 11 mm, 22 R 1997 4ERE K 235 2 i
KAE37 mm , 7€ 2000 477 A 5845 | DL 2000 4F 2y 53 5t
£k ,1990—2000 4FEAFFRF /K &4 27. 33 mm,2000—
227 -



307 — Mokl — LR 139

25—\ ‘ q \ M “1\ (\:400

szo-\‘ / R
5 15}
'/k

MJ\\H Jm %,0

> Q> \Q\Q\Q\Q\S\Q\Q\S\P\Q\Q\
q“ o,‘b S Q@@ @' &
Eﬂtﬂ

(a) MK MZE R % H ARk

LII

OO

qqq"'qq
PP PP

3500 s - 145
— AR — Rk 140

3000 f
2 2500F
£2000F}
o
4%1500-
#1000

500 |

\29 09\09%&0,0) @q‘%,q QQ’\ qq%o,o,“ @Q %@\W@"*
AR

(¢) ZERMBEK AR

2

KR/

~15}

200\ Q\ Q\ Q\ Q\ Q\ 0\ 0\ Q\ Q\ 0\ 0\ Q\ Q\O

NI A S IS AN

PP PP PGP PP @QQ
[i5f[|]

(b) RAIRGEZE A 221k

6r . ‘ 45

— KR — X 140
SENC— A% _
4F 130 &
5\';3 125 &
e 120 8
2t 115 X

] 110

15

N R RN o

\)
SESSISIGGR @“ SRS

(d) SEARGEAE ARl

INERSRHESKERREWL
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