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2. FIFIRTE K2 A S PR #2405, 15T 810008 ; 3. HERN2EBE K22, JLET 100049)

B 2B ERAE 80%EFERIb ek A S RE T SR L2 B RN EN S REZ —,
TP o SR N A RS AL UK X I N AR 2522 4 i, HR L AT AR 24 7 13.19% 10" km?, 2 P [ T B2 AT b A0 A1 (X 2
— o ARICEET 1992-2013 4F W) F 8 o JA 0 b 1 JERIF 5 SCIR , 430 T 75 8 e T b e SR AT 1 My i RS R R
K S A AR IR, A5 DA 2538 : (D30 450 , 75 7 e J5 00l ik 328 B AR T i 4 i i TR AR LS50S I
ARSI AT T ) ShAS AR M, - DA 2 R G AR A AR A s SR = A 1) AR A @R R
i b e AT 5 14 22 220 R Sy £ 1990-2006 4[], 75 78 ey Jt Y b T FHURLAR 1= 1) -0.13%/a (1) 080, 5oL AR L -
0.17%/a Y B [ 5 {FLI130 102 Ml A8 £ 340 AH B2, 9190 TR B ¥ 2003-2009 4 1] L4 0.20 m/a [ 3R VR , 7K i £E
1970-2011 4F[] 24 2.2 km'/a (AR 38 0, P9I DX 38090 T FRAE 1976-2009 4 [H] LA 0.83%/a [ 45K . 1965-2002
AF[R], R AR AL S S A L S A AR AR ], NS 3 DX 10 1 bl T R B Ak NS B BE 38 K T
B e I b3 SR T T Wfe B 32 B I B, TR MLAR RS B A2 S AL BB ACRE A T 0, B = S8 LA F
ST P e VN 2R 0 5 5 (4D v N 3 JR AT 9 30 00 A R 5 7 7 e B 2 5 WIS BORHIBE = XN 3 AT
FE BRSNS FR G A e 10 53 B LA A T SR o

X B IR b TR R SRR AT DR [
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M4 (I b 2 29 ) (The Ramsar Convention Bu-
reau, 2000)F1¢ 4 [ 92 5% U5 0 A 1 AR AR (01 7))
(B F Mol =y, 2008), {5248 AR AR A T A, 7k
IR B ) B B TR e e L K ST A
1R Bl IR AK B RK S AK AR A HE AR A
KEAHEIL 6 m g, ©RARAREEYZ
FEME 9 A 25 F0 LR 2t T B2 () A AP A8 2 — (B
B, 1995), $fliit, 2BRZ44 860x10" km® 1 Hi
E R A B FH T 5 250 80% A 188 b WS VR I 78 2
JealGRAL(EN A, 2000; PhiEEEE, 2006), S 2
ERRG T 2l A S RS
Z—(Lemly et al, 2000), H1EZBHFFERFEER
R 22—, W o i AR A DY 5k 65.94 %10

Y FE B E:2013-11; 81T HHH.2014-09,

FESES . TP79

XHEARIRED: A

km?, (5 43R0 H T AR 8% G L X, 1999; Fhidi =5
2, 2006), JLF-HEHE T FE PRI ML 2000 BT AT 18 2
R PG A LR i 7 R R M (1 7K 2%,
2002b), 3 Af T e B, B i AT S AT
T T VAR K B S 1 b R AT GE R Ry
JEE b, L M T AR 24 R 13.19 % 10° km®(JFF 52 4%,
2009), A2 4 [ VA 30 b T AR 45 A 1R DX sk (X gt S,
1999), % 4 9% M 1o A 20% , HABAIA a2 42
AR T R Y 50%(12 ST 0 %, 2012) , BE 2 [ 5
FRYTR A A X, S A ER A AR Ak A SRR X (i
T LA, 2003)F1 R FE % 220 90 Y B B AR AR A A B
FE(PMSZISE, 2012), DRI, 5 0 i D 0 7 4Rk AR
FRAIF T T o5 A5 R Ik ) BB (11 ZE4L 5%, 2004).
7E 20 tH 20 80 AR ACZ AT , 7 7 o it 1t b %) BAF 5% 22
i o B2 AR SR e S A AR MR |

E&W A : FHEFH S H R H (2013BAC04B02) ; BHE HEIL R T /EL 30 8 5 35 H (2012FY 111400) ; [ 5 [ SR FF 3L 4 15
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e AU S X R AT TR T R A 2
Ja S IEHOR S T RO R T, SEAR A B
HATHOULINFE L 5 B R I B aT ek
SR AR, L 8T 9B e D N M 2R R A T ARAE A
S WUAR SR T AL AR SR I S AT ST R AR B TR
N TAZ LT o AR SCIE S 2545 T R i D e 1 JR
S5 AR R R, R ST G e N e e SR e
B, LU O 4 I 7 e DU M F 5 4R B 2
2%,

2 e R S S AT

21 ETEBRRANSREMSERS

T Ml Rk 27 3 2 S T M R B B A2 0 ) S
Z — LSRR MRl 2 K R K B AR AR (B K 2%,
2002a), — 5 Hh AR 43 oA B R 0 2 RRRAE A3
H R (525, 1998), T i ieh Ji I i 28 A ph
R, BN 2E 3 DR R] 28 [ RUBE4R T R Sl i 43 2
RO (L S, 1999; B B A, 2002; 5K 4k 7K 45,
2007; Zhang et al, 2010), AT NV 75 6 e St 0 3 i Je%
WETE TG L — 2 X v T4 Hh XA 2 (] - I e
TS DRIl 2R G X A, R A R T
1R VTR X 3 K] 2 R B S A T LT R A 4
(2R M4, 1998), I3 —Fh R R 45 b R 2 G
5% 7] 38 S b R 43 oA o K B v FE L) | B AT
PEOHE N AR PR L b %5 6 28 13 Y (Zhang et al,
2010). 2010 4% PUjEL [ i KA Tt 12 DX b )
A R A IR N TR A 4 2 17 AU (P R
EIA X AOLIT, 2011), 32 FH 38 SR A BEF 7 v
b A2 1) T2 BRI I 45 2 b )R 6] ) ST R A
Rl A 5 DX 3k 1) S5 0 R I Hb S 7R 1 A A AR
VEHAF A I8 X IR SE PR DL IR L R R e DA
BT T A PR [ 96 DX M 4028 2R G AR AT
Sl 10 Ml 32 R G R T e 4 v i DR R
SR B R HE 328 TR RS S X,
2.2 2ihfE BATIR B 53R EX

T Ml A5 2 TR 5 i B Y b AR £ 43 174 5
filt, FOM R A S R G 4728 A B RR) 224
PRPE LA o X 8 SR A [ e A T e e
1B 5 (R D(ZEEESE, 2007), R TR 5998
HofE B PREE A . B OURIE LSS L L
H S

2.2.1 N T H PR e e 5 B PR

N H R T USRS 32 N iR 2250, O
e e B 3 MR S B B A T2
BT, JUHAE ) 23 18] 5 2R AR B3 T G T3
Bl . B A 7 oR A7 SO0 R s
Mo (AR A, 1999; WA Y45, 2005) KA VTR X
(Huang et al, 201 1){R 1922 b B 4T 1 0 br, &
BT AR E XA 1970s-2000s 15 17 B4R B (122 1k
MU (EUR, HRLAR I3 AR A7 AR R A i e
RORBAR S0 B 5 A D1 1 250 FIX ISR X
I AR B VIR G S R BR A
2.2.2 THEHLA ShFERIR IR BRI

WA VTR ALECF UG AR T 1 K e TH L
Ir TR T IR MR 0 JE R R (Y AR 7 1 ()
TBIEAE, 2006).

(1) FE TP 2R AR AT A Sl %

WEE AL MR AL PR B K e, 26 H
SfE R B T — L 30T I R TR ) X G 01
2 FETRIRRY M 028 N T2 M85 52
Ry AL 2R A (FAAE FLAE, 2005), BIANAHSG =3
A T R SRR R R RS 1 — VLR DR o207
L (AR SCHR A, 2011) RIS B R M X A9 1 732
(International Centre for Integrated Mountain Develop-
ment, 2009; Li et al, 2012), 4 Bl aof [ [7) % 52 432
LT TR DX 25 AL 0 b ) 45 A8 R A 2
()73 Af B, TR 1 A4 P T g T 5 X
FNRHL A R G (IREET, 2011), HJ2 38 A2
AN AT REXT T A TR R T A BRI, (e —E 1R
JE B FR TR RS

(2) BT R A IR A ShffE

ILARR , 2 KA e BB RO T 20 2K 4
S5 07 TS R U ST , O HL AR
PR G 26 U Al 7 715 2 107 FH (RATAE 5%, 2005).
R eSS L NI et iRey b QU Py 2t
R B AT 328 , SRR TR SR I 52 Ji f) b 9K
PP, 2007) B0, AHOG A4 128 T 1] G 5
5 A KRR E B B — KRS O AR
B2 AE AT 2T AR BGL 2 R AR B, JF
18 1E A — PR R H8 BT 15 A o (I 16 9 (7 A A,
2012), A 2 R UE 7 2Rk ORAUSR 732K
TR AR 5 7 R R = TR IX - Hb B i 2 A )
Sy T WE9E (Wang et al, 2011), #EHE G 50250
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Tab.1 Summary of the performance of remote sensing images for Tibetan Plateau wetland research (Li et al, 2007)

I HERSRL 23 A 43 B Hig R I AT HER
GIPERAER w43 )4 e e e FLi FILi A ZIH
A g Wizs AR Landsat .SPOT. MODIS, MODIS Landsat, SPOT, 4%/ Tz %
ALOS CBERS .HJ-1A/ AVHRR HI-1A CBERS.HJ-1B., #1% A
1B .ENVISAT AVHRR
ALOS.
ENVISAT
sk L ZS MM PERAR T I L R B IRZ 8 L i R s R B e 1 SRR AR S B R B TR
TF/NX I b o5 AN EBRGR Z FEEKIEE BUREUR L E B SR as 4
2 0 ARSI FERAR AR AR, 20 FAREL, 0 5iE A B MR OT i 80, HRRR R A RO A
FHAF B IXCSOR R XS W 3t 43 2, OF H Landsat 80 1R Hb AR JORS 1 &  JRFEIR AR 2 20 A R AR (5 B i
PRI A, AL TR S MR 7 PN PR WA R AR L R R RS RE R U 2 iR
> AR5y T H A A SUEE LA BRI, I B
2 ZCHERNPERIGIRE R R M AR T R g
AR ARG, AT WA R I e B
JCE I TT PN O T A H R T e S M T
s R T2
e 1m0 23 () A PR GO B K SR IR E 2% A% L R G B AR e, 1 A A FE R AR S B
i, 0f H ALOS TLAL 2011 4F S i 48 555 5 AR B R R I IR I HLAE N SRS AR U R A o

2 AR A )53 HERFE AR M LSS R 4 22 2 R Ay
I R HR S 8] G0 B R B AQEA TV A 2 — 3 — %,
Jf H ENVISAT T8 A 2012 4= 5 i 2k LR L R[]

TS S s ) B
GBS
2. 2 B AR D B L

AR A FRTRE AR
2 Z A HER AR AL P

TPHEARLAR I RN 22

K, B> 5 B/, 1
i AR HELE , — i R RE AT
TS

BEATHHSHL A S, ART LU i 4570 S5 R
K BE ) A LR e fe R 7328 07125, i L] LA
TS A5 3 IR R BRI 5 R P e {7 2R FE

3 g BRI S A RS T i

3.1 HRXEMXIB ST

M\ 1972 4 S [E 55— Landsat 22 51) 112 & 5 7
23 DIk, 3 AN M AR A A A PR A H 25 T AR
FHo BUAE 3B B R O A e e b I o
i) T H (Ozesmi et al, 2002), [z JH 1% B AR IT
T K e S AT DU T 4R T 20 HE 42 80 4R
i R A BE AR G S el AR ST T L PE b R R
A= W0 9 T A AL (R R A, 19925 25 R % 4,
1998; B4 16 X5, 1999) iz 2 Jkl A X v I vt b
VRHEAT TRAY . H 1992 4ETF 4R , FE T3 BRI 7
T I 8 1 Do T ML A 5 SR 0 il 82 e (WA B

4, 1992), 2000 4F: D) Ji5 22 o 0 i A7F 9 ok SR Tk 1
Tt X SERIFFE AR e /N RUBE () BB X, o, o
A5 RUBE ) B DAL 45 2 7K o o D (JRT AR5 45, 1999,
FARABME, 2001; ZEFE 345, 2003; FMIF, 2009) 7 5%
TR IR A 4, 2000; T 442, 2010) HEEHBOA T
(Li et al, 2013) 5 7 Hh X (2= [ BR, 2010; T2 5,
2010), = VLIR (253K 445, 1998; Feng et al, 2006; %
AKE, 2012) AR L HE X (ZEH4ESE, 2003; Hirota et
al, 2007) 75 Bk T LR (TR 57, 2008) 55 . /]8R i
Y DTN LA I 1 b (R A R AT, 19925 Pk %k 4F,
2001; R AE4E, 2002; ST AE, 2004; RS, 2008; T
Tk 4, 2010; iS04, 2012; 3K T T4, 2012; Nie,
Liu et al, 2013; Song et al, 2013a; #7445, 2013)HF 5%
. MR, ORI (B A,
2007; %HEFASE, 2011; Kropacek et al, 2012)3% B A
FEMIARXS A, A I 2 St B B v D | Sk R 2,
WX R E LB = o R, 7 K e A 32 S
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W5 TAE B F ) 18 B AR AE i 1] 4T 1970,
1975.1990.,2000.2005 2010 ZE 1} [a] S5 5 i L 51505
BIAW T T 20 42 70 4F10-20 22 /i 104F 59 7
s e B R G A AR AR AR
3.2 iR EAR 5 HIR M = 4R TS AR BT

T 1 TR AR 28 A, S 0 b 7 A W I %) B T
VEZ—o BIFFEFMW 75 98 e B AN ) DX sl b 1) T
AL SRR (3R 2) 2 - OB B[] A 4E RS | 5 8
RN 22 Ab i b PRIE 1k (Zhang et al, 2010)54 11

PG (ZEHARESE, 2009; Zhang Y et al, 2011; %3¢
55, 2012), HIRALEkH 2% 1 DX 3oz i S ) A 1 2
B, e D 2 b DX ) R XA 0 A QT HE
T AR b R A7 A B I 3 B 53 57, 6140 1985-2005
A AT VA 3 M e AR A R 4500 m DA
i X 3800 T 0.37% , £ 3500-4000 m [X 355 0] ik /0>
0.42%(Li et al, 2013); @A [ {1 Hh 28 1 A5 £ 4
FEAEW 524 5 9140 1976-2006 4F , P B itk [ 44
T b T AR 2 9% , N TR b T AR I T 2.7% (£

R2 BHEREMERS R = ETHIFER

Tab.2 Characteristics of change in wetland area and lake area, volume, and depth on the Tibetan Plateau

AL AR T, AEBRLR
W X 5, WFoET B EMaES g ‘ Sk
- Al BRI

T i 1990-2006 T Hb T A TM.ETM .CBERS 2.2% -0.13% TBF4E, 2009

T i 1976-2009 AT AL MSS.TM .ETM 27.3% 0.83% ZH1 714, 2011

PRI DX Jak

T 7 1o Ji 1970-2011 WK = MSS.TM .ETM ., 92.43 km’ 2.2 km'/a Song et al, 2013b
ICESat/GLAS

T 2003-2009 A ICESat/GLAS 0.20 m/a Phan et al, 2012

T e 2003-2009 WA ICESat/GLAS 0.20 m/a Zhang et al, 2011

IR T R 1989-2004 BT AT A ™ -12.89% -0.42% FARZESE, 2007

IR 5 = IR 1990-2009 VesiR ek ™ -13.39% -0.67% Yao et al, 2011

[Iap A

=ITIR 1954-2005 EERESTIRA 1:10 T HUIE A 7% -1.48% Wang et al, 2011
MSS.TM .CBERS

TR 1991-2004 WA T A AVHRR -105.73 kmt’ -7.55kmYa  XHEEZAE, 2008

SEIRAR A b 1956-2000 TR AT A A . TM .ETM -36.14% -0.80% K4k 7R AE, 2007

A 1971-2004 IR i .TM .CBERS 4.97% 0.15% Zhu et al, 2010

A 7K 10.28% 0.30%

YE it 1959-2001 AT WiA MSS.TM, 152.57% 3.55% BICZAE, 2006
ETM

(R 1975-2008 AT HIEE TM 35.4% 1.04% 24,2010
CBERS

TR 4 1976-2000 A AL MSS.ETM -3.5% -0.14% TEFEEE, 2010

MATYERE 1999-2009 AT AL ™ 1.8% 0.16% FIEVEE, 2012

E ORI X 1990-2010 WA A TM .ETM 17.11% 0.81% Nie, Zhang et al,

2013b

LR AT 1985-2005 TR AR 1:10 77 - B0k -0.50% -0.02% Lietal, 2013
oG/

EVR=BITA: 1965-1999 TR AR WA -36.5% -1.04% TRERALAE, 2000

AN/ TRL Y 1976-2006 T 17 L MSS.TM .CBERS -8.8% -0.28% A%, 2010

T BRI IX 1975-1990 RS NTARGAY MSS.TM .ETM -16.1% -1.07%, AR, 2013

1990-2005 74.2% 12.37%
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B, 2010); @R HLAFAEAS [F] 1 2715 AR FL AR AR
b, HOEARRAR PRAR (3 52 ) B 1 g 2834 fildn
(E T 8K e Jir AU DX 8, 5 B A de AR i P B 9-
12 7, e KA B SR AN 3 2% (323 01 4%,
2011) 3 QA 15 T T AURIZK B 7E 1971-1991 4F Y38
33 2K 43 51 4 2.06 km*/a A1 1.60 x 10° m*/a, 1fij 7£
1992-2004 4 1| 43 51| 4 4.01 km?*/a #13.61x10° m¥/a
(Zhu et al, 2010),

WA b = 4k 7 1) b (AR AR RR (R 2) T A 4
AT 3451

(1) T 78 o JE PR 45 DX 3l T80 9 3 e T A %) A8
SAEA R . OB AE 240 50 a3 40 . 1
;T e 34 B A MAS E 1976-2000 4F[H] LA 0.352
km’/a R ZE 45 (LS, 2010), 17 T 2R 2 B 1
g JR1 300 b DX P A B A 20 THEZE 70 AR R i EE 4
AR INIA TR 0.15% 5 90 AR AR 5L I L 2 45 A
T T AR D 2.53% 52000 4R 5K, 1A H RS
JI10.82% 5 2000 4 Ji5 5 i 8 25 4 A A, 907 e AU
/1> 1.98%(Nie, Zhang et al, 2013); @ZE 45 54 in=g
o BIInIEyE A SR DX 513 T LR 1975-1990 4F
WD 16.1% , fHAE 1990-2005 4F [H] 54 11 74.2% (25 bk
2, 2013); OB AFEHE . 40 MR T FLE 1970-
1999 4E4" K T 152.61 km?, 1fij 7£ 1999-2010 4 4k 45
KT 440.81 km*(Lei et al, 2013).

(2) 7 9 e B W R B AR b R AE S S
o 140 2003-2009 4, T IR VA R A A A
L 0.20 m/a 1) 3 % 314 il (Zhang G Q et al, 2011;
Phan et al, 2012), HH, F KB LL0.11 m/a 1938
RIN, A K IR 0.25 m/a 1Y 238 il (Zhang
G Qetal, 2011),

(3)TF M0 i I T K o 0 Sh S8 A A5, A G
5% 38 3ok 1 AR A DU AR B SRR T e
W AE K B 20 11228 70 AR LK Y AR AL A 3, ]
07 v DI 9 i 7K B AR 1970-2011 4R [R] 2L 2.2
km’/a {3 %14 Tl (Song et al, 2013b).
3.3 IR EWIEF T ENEHE

SRS JRyam R LAY 25 (R S5 R ARAE , A4
SO LR T R 26 A BCH DA B A3 (8] 43 AT 5 T
(EZEFLAF, 1997), 1 FH 32 BB AR X i 5 LA J=)
PEAT 5L W T 308 5 e 0 b O %) 2 i) 4% ) A
TEARAL AT IS . T, 75 7 s SR b s A J= 1)
AR A W) = A BEHB R BEBR A S e A
SR T R S 2 ROl LAk, 3 ST N [R5 1 4 S R

B, WNBEH E AR BEHLE 5T AR R R
R R 30 B8 T A 23 AT 757 R e D Y b AN ] s 40 1
25 [ 25 AR AR ARRAIE o AR OR , MG FE R R T 20
28 70 4R -21 22 R 10 4535 95 75 JEUA ) [X 18
i S AR SR AR AR AE , 75 2 2L R0 AR : DFE
BEHRUEE [, 4500 Hb 280 (g e i AR5 BB 2% 7 45
RN ERAEE B XI5 5. BN, 2K
6 e TR b 1) B e 2 B 7E 20 22 70 4R AR -
2006 4K 2.31% , 7 B2 IE Hb 24 AU 28 W07 0 e, T
LR VB R b () B e 2 AR 20 120 70 4EA0-2006 4F R
K 27.27% , it B 120 b 21 TR A R B4 e S5 (PN D,
2009) ; {HL7E 7 5% 0] S 38K, 5991 A0 BBk 2 B A 1988-
2006 4E R T 0.05%(E 7%, 2010); @7E SR B
b VR L ZRE T SRR A R AR
JIE 45 B 2 AR AL S S A A B R (A X e 22
o BN, 7 R s R TE 1990-2006 4T [ (1 5 X0
ZREHE AN AR AL % hy-2.82% , 3¢ W75 768 2 55 47 M 114
SO ZREYEAS /N B R R T8 R TR
Jr b R AL O 545, 2009) TTFE 1990-2007
AETR] R 5 e R B S R RE TR B R B T RS
BT, H,2000-2007 4E , S REMETE %L
FTFT 0.28%CABIEK, 2010), Bz, AT 5
P b S A E BB R RS R AP AE X A 22 5
{HAEP R 3R BRI 3
3.4 BN SIET L AT

12 FH 8 B AR T JR 7 8K 1 i e A A IR
ARIRGY , F BRI ESRET MK R AES RS
fRHERAL ARG EE ES RGNS AT
Ay RS T KRS, HAT, HXHR A
3% 7 20 40 70 4E4C-21 HHZE BT 10 4F 75 986 55 S5 A
[Fi) DX 30 s ) A S IR AR AR AR AE , i 5 R . D
Pk e IR A S S AT R R, B A SR A
Fe i, 20 40 70 AR AR AR 21 204, AR 28 5 IR A %
JEE bR AR DX TR o R s L TR 36.6% , HE
) T I 3 A M X KR A T A R R ER
ALK IR TR, 2008) s @R [F AR I A A R S B E
B EHE S 2 5 ERYEKR, 2008); Q) i T
WA S R G EAE R A SRS AN 1371.7x10° 0T,
7 A A R G AT IR S MELY 14.7% (3 =
145, 2003) ;5 (DT ik ey e o A 25 R G fd HER A E
AN DX S S B 43 5 AN AE S AT R AT b
e Koy e e, N E R /D A S AR BRI R 45 o
Ui AR S AR — i, (LA i, W B 1 R Ak
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IREHAL; Fiirth T A D4 2R SRR 22
(EFHE, 2010), [FEF, {b A= 25 5385 A8 A W iR
3 SRR HHCEA B TR RS G kI
TS, E2A - i 2 IR A S i s AE 2
F YL NPP A5 [H 40 A1, R DA A Jay 5 HUE 1 5
Z, W NPP 1 21 AR A AR BRAR AR O, 73 AT
ANFERE R W X NPP 22 S, ki 20 A
AR R G R E RO BN, 25 /R 55 5 b i b A
2000-2009 4 F 3 R AL AR B4 X T FER 67%
(Bian et al, 2010); @7 £ AT K ST, I FHAH
DA IR Bt 20 A A 2R T e ) A I i 7K
A PR R I, AL B A R 55
i3 5 A4 /K B oM 62.18x10° m?, & A% /K Ny
66.39x10° m’(Tan et al, 2012),
3.5 IR T IREY 1A

FE T 9 e J 1 b 1 S T A [ N Ah A3 (5
4k 7K, 2008; Qiu et al, 2009; T 5= %5, 2009; X; 5,
2010; £ 4%, 2010; Yao et al, 2011; %45, 2011;
sRARF, 2011) 34T TR BOR AR AR BK S U . BF
Ene LIRS P s DRI E LSRN S AR DN S
BN 1 D H SRR ) A 56 S AR i B
Fhim M ZE A IR BRI oK S Rl Ak R
T BUE A IR AR PR 2R 0 R R
Wi 2 AN, A DK 5 4 Hh T e R A 1978-
1999 4 LAy T2k R AR A R ) 8RR L 7t
S ECH RE DR oK) TE R 0.44%10° km?, I TH
FUE 1 0.16x10* km* (74K 7K, 2008); @ A\ KK 5) 11,
ALFE P B B G N BRI R L TREHEK L A
W RIS A& SR, I NS B X — ik
SR X R AR AR . iy sk R
BT 1 T FRAE 1965-1999 4E 6] LA 1.04%/a ft 33
R/ (R AE, 2000); P A DK FERIRT
SRYIEIN, AR 7K 55 = R A e s TR PRI A, A
Sy TFEHEK 30 1970-1977 4F 8131 2k 14 Y6 5 VR 3 1
A 12x10* knt®, (A E [ SR PRI X 17, 1998-
2008 4F-Je s R T AR S N 1 181.42 k', [,
FEST TR AR AL IR By g () BEml I, 45 iR R AR
VIR IZ R it , H 8 X0 W M R A 7 AT R S M B R T
4%, 2003; Zhang et al, 2012),

25 TR, N 2 SRR A T 7 e L 1 e %)
SR T LR IAA(EE3):

(1) A FE e 07 i, OB I K38 ROk 5 i
o JEE R A b DX (AN P A 7 i S5 o 4 f i B, A

FEIEHTE T ; QBT AT 55 B — () 2 78 o)
L5 Z MR M S A s RIS o A ph A A
] AR AL W AR A | Sl W ARG AR s DOBFSY
FEE R A AR SR AR [ Y b s s
Al B SR ARSI W R R s O 5T )2
K L — R R M 25 G R G A Bk 7
[ [i) ST AR 1R AR  B N s s IR AR, LA
A=A RGN AR BRI o S

(2) 7575 9L ey R0 o BUR AR Ah ok AR W 3K
Bl 145 7 A SIS T AR A : D1990-2006
A [H) T R D b B A DL -0.13%/a 1 3 AR 1L
AN [FIRE S Y 9 AR A R A A B 2 22 5, LAsA
T M A 41, 7 S e A O DX ST 9 T AR AE 1976-
2009 4F[H] L 0.83%/a 3 R4 5K, 75 7T o J 8 1T R
JFE7E 2003-2009 4 [i] ) 0.20 m/a 1Y 38 RN, 15177
JKEETE 1970-2011 4E 8] DA 2.2 km'/a 1 38 2888 115 )
T L R T 5 0L 22 R 4 7E 1990-2006 4T [H] D -
0.17%/a 4 3 8 /0 | s Wt 7 8 ey Jir P U8
RIB A B 96k e D i o A 28 R G A IS5 (B
d A R AR R GRS E R 14.7% ,{HTE 20
T4 70 4E4R-2000 45 8] , & A= 5% b AR A X s
FE T 9 v T T R 36.6% , P I S5 385 2 T 16
ERIEE R AT BN B4R ;@ A SRIK Bl ) )2
1 1) R I E S S SR EWNGS L iS5 AR b
o DR AR AL A BRI R 2R, I A S DX
R I Ve S (S

4 fEAEIR)FE S R
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Advances in research on wetlands of the Tibetan Plateau

ZHAO Zhilong"**, ZHANG Yili' , LIU Linshan', LIU Fenggui'’, ZHANG Haifeng’
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. College of Biologic and Geographic Sciences, Qinghai Normal University, Xi'ning 810008, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: About 80% of the global wetlands are being degraded or lost, and wetland ecosystem has become one
of the most endangered ecosystems in the world. As a sensitive area to global change and protective barrier for
the security of ecosystems in Asia, the Tibetan Plateau has a wetland area of about 13.19x10* km®, which is an
important part of the wetland ecosystem in China. With increasingly more remote sensing technology applied, Ti-
betan Plateau wetland research entered a new period of rapid development. This article summarizes remote sens-
ing research literature of the Tibetan Plateau from 1992 to 2013, aiming to provide a reference for Tibetan Pla-
teau wetland research in the future. The following aspects of research are reviewed: monitoring methods, re-
search topics, and existing problems. The analysis shows that: (1) In the past 30 years, the research on Tibetan
Plateau wetlands was focused on dynamic change monitoring of wetland area, landscape patterns, and ecological
environment based on remote sensing technology. Attention was paid to building models to analyze the trend of
change of the wetlands in three dimensions, taking an ecological system perspective. (2) Such research con-
cludes that: 1) From 1990 to 2006, the wetland area generally decrease at an annual rate of 0.13%, and the land-
scape diversity decline at an annual rate of 0.17%. 2) In contrast, from 2003 to 2009, the depth of the lakes on
the Tibetan Plateau had increased at an annual rate of 0.20 m; from 1970 to 2011, water storage of the lakes in-
creased at an annual rate of 2.2 km’; from 1976 to 2009, lake area of the interior drainage area of the plateau in-
creased at an annual rate of 0.83%. 3) From 1965 to 2002, change of the Tibetan Plateau wetlands was con-
trolled by the climate. Wetland degradation and change around areas of human activity are a result of increased
human activities. The existing problems of remote sensing research of the Tibetan Plateau wetlands are that: ac-
curacy of digital analysis of remote sensing images and cloud removal need to be improved; a comprehensive
perspective is needed for the research of the Tibetan Plateau wetland system. Based on the review, this article
identifies the following key areas of future research: (1) Taking full advantage of remote sensing monitoring of
wetlands characterized by multidate, multispectral, real-time, dynamic, and repeated coverage. Strengthening
comprehensive research and remote sensing research of areas lacking conventional data; (2) Establishing a re-
gional specific wetland remote sensing classification system that is technically operable, and conducting basic re-
search on improving the Tibetan Plateau wetland remote sensing classification system and applications; (3) Fo-
cusing more on quantitative study on ecosystem functions of wetlands and decision support system for wetland
ecosystem management; (4) Discussing responses and adaptation mechanisms of the Tibetan Plateau wetland
ecosystem under the background of global change, especially the differences in responses and adaptation mecha-
nisms under the impacts of different temporal and spatial scales. Coupling the models of hydrology, ecology, me-
teorology, soil, and environment to predict the trend of wetland degradation and revealing regional differences of
response between different areas of the plateau in the face of global change; (5) Advancing remote sensing meth-
ods for Tibetan Plateau wetland research, strengthening the integration of RS, GIS, and GPS methods, and pro-
moting the construction of a Tibetan Plateau wetland information platform.

Key words: wetland; research of remote sensing; progress; problem; Tibetan Plateau



