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Abstract

Qinghai is the main area with extensive distribution of salt lakes which are rich in mineral resources. The
authors extracted information of all salt lakes each of which has an area larger than 10 km?® (excluding dry salt
lakes) in Qinghai from Landsat of five periods, i.e., the 1970’s, the 1990°s, around 2000, from 2008 to 2009
and from 2013 to 2014, based on RS and GIS, and then analyzed dynamic changes of these salt lakes. On the
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whole, the total area of these salt lakes increased except in the period around 2000; more specifically, in the
period around 2000, salt lakes whose areas decreased were mainly distributed in the Qaidam Basin, whereas in
all other periods salt lakes tended to expand. In the background of the global climate warming, the authors ana-
lyzed annual mean temperature, annual rainfall and annual evaporation data from 11 meteorological stations of
Qinghai, and have reached some conclusions based on the data obtained: in the past forty years, the climate in
Qinghai has tended to change into warm wet, especially since 2002. Finally, with the Xiaoc Qaidam Lake as an
example, the influence of lake desalination and mineral resources impoverishment on mineral resources exploita-
tion was analyzed: (D it has caused higher cost and more difficulties, even some salt lakes at the critical-grade
level for industrial development will lose their exploitation value; & under the condition of salt lake desalination,
effective extraction technologies of mineral rescurces such as lithium require development urgently; @ such a
situation may have some impact on the government’s policy-decision for mineral resources development, and the
establishment of the pre-warning and monitoring system of salt lakes in Qinghai is necessary. Remote sensing
with its unique advantages is effective in the investigation and evaluation of salt lake resources in Qinghai under
the conditions of bad traffic, fragile ecological environment and high cost of surveying.
Key words: salt lake, remote sensing, climate change, mineral resources, Xiao Qaidam Lake, Qinghai
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Fig. 2 Dynamic changes of total salt lakes of Qinghai each
of which has an area larger than 10 kan? in the past 40 years
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and row as Fig. 7d

MR AEE MR AER T PR ED EEER.
4.2 EARUHRTEREFEZBEM

MNEE BB 40 BE 28 A TT 40, ZEAERS R AR
BRIGEM T, SRR Xy LR TIREN
MIER K. XK 2h ERIIF P R K TF R SR i )
ik .

(1) HWRA TIPS AL BRI R
B, XX FEOR SRS IR, &M mAF R
FEA, R A= R, o [ R R AR,
1 1989 FE—ip R HL K h B R /R KA A ke
VIRZERDE A AME W (GFLE, 2002). XWHF
— B 4bF TNV A o A (¥ & 96, T 8 R L 4k B 1
R T 2 2 FF SRR

(2) ZEERW KB, Bk 81
KIFEETF, X sh IR R P M E R E Rk .
TSR, B PR & 4T, ST =R
H IR AR B

(3> SBRBHSEBOFFEH R X LB ™=
PR H RBUR RPN, FERFRIFHSMBER
RS AL B, BV S BXT EREE A
EEBEFRAEW.

w

(D B, B EE AT 10 kn® #9223
(AEET WD B HRBRAE 2000 55§ 5 H Bk
&b, 3T 40 3K, BA LRI ES. BETE,
2000 £ERT /G, BRNBN F B ESEA AR, 1K
ot 335 2B AE D K IES.

(2) FERMIMBEERNIKFHET, I 40 3K, F
WX ASEHBT B SRS, £51%
HIE LRI AEBAE . FREMNANREZRERD.
2002 F 25, XfpBHHEmE. SEARERTE
LR KB UK B, B R T LK S Bk O 3 45IR
IR VE K B ReRT R3S In Al DL R A2 WA AN
B R E N MAET KBS RREW /DR
& THIEARRE R,

(3) MR EHF X N EEM T LES
F AL, M E AR AT L E R R R BB
% L HREF I R B

(4) SRS FBEERIG = H TR AN
WE LRI, EEA— AT Tk IG5 & A i

5 &



®33E HsH

FIALIEE: I 40 SERABZTMN T I SR 0 ACH P R R M — LU SR B E 929

R BRAME . BT 7 S RT3 0 R0 5 o B )
R FEREFRIIFIE. EBHERL. T =RER L
MIREH T, @57 T HES RRNBER BT

(5) HEEHMELRMREIFTENL. BB
B B 5 S TR KA EHFR RS A
T ) A T PO T AL X ) 960 8 A DR ok
BRERER.

$ £ 3CHL/ Relerences

ASE, TR, B ¥ 2004, B OAKEWTEREEBER
W HED ] HLREERR. (2): 3538,

HIR, 2 B 2004, HAREERGSFABEARIMI LK. &
SR FRAE

B ML.EEE.THEER F.& ® 2013 HEERSELTER
WEELT], FREBF. 30(4): 588-593,

R, X, FFEEHE. 1980, F AT R ME &K 25T A
BRERKRBEARBI]] MR, (Z1): 71-82.

BREYE. 2 H, REDHE, TR, 2009. HEMESBEELHRELE
EREEBRERREL]] SREARIER, 5(5): 249-254.
HEFEEEERERR, 199. PEARAEER GAHEE

[M1. db3R- o E AR

RIREE TIAER. 8 2 W, R SRKE, ERA. 2010, FEE
IR AR A ST ], BRJilEE L, 32(6): 1130-1135.

ERE, TATH o, MUBLH . 2013, BHTTARERK
MAERERER]]. TEAH,3103): 497-504.

X #LER, Y #HB0. 200 EsoFETERLLERE
it R EEIT]. HhEEH, 64(3): 259.269,

FO3GRHT. 2002, PEESSHSEEARNSERES HEE
RIIL. # R, 2102100 52-2002.

k. 2013, WEHAEWT] I REREERZE 20011): 23
41.

HFERL Yok, . I E R, TR, A IR, /R, 2003,
E WAL 0% B BT ] B AS T M AE AE A SR (7], SN 4Esr
91,23(2): 152-164.

R, EHB, BT, 1988, JEARHAR. DS E LW E LR
BIBTEBEHIT]. RIEER, (11): 855-859.

KW, 1991, kA AR BT RLT]. T ER. 1
(4): 57-65.

EHE. ST LR 5. 803, 2007. HEREE 4 F3k
SREA MR RHEET]. TREBT, 24(2): 234-239.
BOR. R, R, 2003, HELWHBESSF AL &

97,11(1): 31-40.
B, 3. 2010. £EEHEEHTEFEMRTEEA]. #

ST, 18(1): 15-20.

B, #F 3. 2012, TREEWRERE SRR EFmzhEEL
BASTrRIT]. Hi2REdH, 33(1): 65-74.

B K.E B.CEET EEM. 2013, 50 FEBRESEZL
FEREHS ENSORIRRL]], EEFEFIR, 22(4): 547553,

BaY.m E.BFR.HE G 1980 FEEREWIMI LR
deTrRl S AR HRRAL .

BT, 1999, WRWZE[T] HERFEMR, 20(4): 395-401.

AT, 2001a. HRERELWRES T HBRIT]. HIRER, 2
(23: 97-102.

HEF. 2001b. P EERI]. FKHEE2002>: 181-189.128.

BETF. bAHE. 2000, HMFEMESETREHSNA]L 577F
PEFA, 1) 1722

BT, 2004, VEREL, RERRERGKEHZLTR]
JbE: T E R PR R .

WET WAL % B ZEE 2002. PEREPSIMI. b 3B
FEH S

R B S B R ER AL D, 2013, Landsat 8 FEIEER
#ILO/ER]. [2013-09-02]. https //ids. ceode. ac. cn/ quety. html.

FESEE: BRIRME LT 0. 2013, TR SLOL/EB].
[2013-05-15]. hutp: //cde. ema. gov. en/kshfw-gihou. do? method
= kshfw-show.

AR, EIER, FHE, FFIL. KR, R, R & £.5
KA, BRF. 2007, R BUE 25 S0 . B9 1 RO 283 R L
EmEET] MEER, 260(1): 22-30.

Li BFs Chen Y Ny Chen Z S and Li W H. 2012. Trends in runoff ver-
sus climate change in typiecal rivers in the arid region of northwest
China T]. Quaternary International , 282: 87-95.

Rangwala I, Miller J» Russell G and Xu M. 2010. Using a global cli-
mate model to evaluate the influences of water vapors snow cover
and atmospheric aerosol on warming in the Tibetan Plateau during
the twenty-first centuryl J1, Climate Dynamics, 34: 859-872.

Shi Y F» Shen Y P, Kang Es LiD L, Ding Y J» Zhang G W and Hu R
1. 2007. Recent and future climate change in Northwest Chinal J1.
Clim. Change, 80(3-4): 379-393.

Wang HY, Liu W G, Zhang C L, Jiang H C» Dong H1, Lu H X and
Wang ] X. 2013. Assessing the ratio of archaeol to caldarchaecl as a
salinity proxy in highland lakes on the northeastern Qinghai-Tibetan
Plateau[ J1. Organic Geochemistry, 54: 69-77.

USGS. 2012. USGS Global Visualization Viewerl OL/EB]. [2012-05-
08]. http: //glovis. usggs. gov/ .

YouQ Ls; Kang S Cs» Pepin N, Flijgel Wolfgang-Albert and Sanchez-
Lorenzo A. 2010. Climate warming and associated changes in atmo-
spheric circulation in the eastern and central Tibetan Plateau from a
homegenized datasetl ] 1. Global and Planetary Changes 72: 11-24.



	闫立娟_页面_1.jpg
	闫立娟_页面_2.jpg
	闫立娟_页面_3.jpg
	闫立娟_页面_4.jpg
	闫立娟_页面_5.jpg
	闫立娟_页面_6.jpg
	闫立娟_页面_7.jpg
	闫立娟_页面_8.jpg
	闫立娟_页面_9.jpg

