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Abstract; The characteristics of climatic and human activity in the Hunshandake Sandy Land which is located in the margin mon-
soon area, determine the vulnerability of ecosystem and sensitivity of environment change. At present, the ecological problems of
lakes in the area is very serious, which affects water resource, grassland landscape and local resident’s life and production. Choo-
sing 175 lakes which each covers area more than 0.01 km? based topographic maps in scale of 1:50000 and combining data with 17
stages of Landsat MSS/TM/ETM/OLI satellite remote sensing images during 1973 —2013, we systematically studied the changes of
lake areas during a period of 1969 —2013 systematically. The result shows that the total area of lakes decreased from 502.04 km? in
1969 to 303.42 km? in 2013, which presents a shrinking trend overall in 88 shrinking lakes and 85 dried lakes, but only 2 lakes
are expanding. Concretely speaking, the fluctuating downtrend of total lake areas occurred from the 1970s to the 1980s, continu-
ously shows an upward trend in the early 1990s, the overall downtrend during 1995 — 2011, and slightly expanding trend after
2013. In the view of spatial distribution pattern, shrinking and dried lakes are distributed in the desert hinterland of the study area.
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Fig.1 Location of lakes in Hunshandake Sandy Land
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TM/ETM/OLI ¥4 (3 1) , 3% 17 B4R B BSEAARHIE S (Path/Row) 2 124/30,125/30. 1T MRG0 25
ARAE R S HERR I A P9 A5 Ao BB A8 Ak f) S [ B sl P 4% 2 1T DR VR R ) 2L, BT A 15 2 i
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Tab.1 The data used in this study

g ] b6 | T A RN e
1969 4F HIEE V3 IR T VD M 1: 50000
1970 4 HIE R IR v b 1: 100000
1973 4f Landsat MSS 124/30.125/30 80 mx80 m
1977 4§ Landsat MSS 124/30,125/30 80 mx80 m
1984 4F Landsat-TM 124/30.125/30 30 mx30 m
1987 4F Landsat-TM 124/30.125/30 30 mx30 m
1989 4 Landsat-TM 124/30.125/30 30 mx30 m
1993 4 Landsat-TM 124/30.125/30 30 mx30 m
1995 4§ Landsat-TM 124/30.125/30 30 mx30 m
2000 4F Landsat-ETM 124/30.125/30 30 mx30 m
2001 4F Landsat-TM 124/30,125/30 30 mx30 m
2003 4 Landsat-ETM 124/30.125/30 30 mx30 m
2006 4 Landsat-TM 124/30.125/30 30 mx30 m
2007 4F Landsat-TM 124/30.125/30 30 mx30 m
2009 4 Landsat-TM 124/30,125/30 30 mx30 m
2010 4F Landsat-TM 124/30.125/30 30 mx30 m
2011 4F Landsat-TM 124/30.125/30 30 mx30 m
2013 4F Landsat-OLI 124/30.125/30 30 mx30 m
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KA, A, IR G — BRI — S B WA R B A, R>0 R 1A 5K, R<0 SRR WIAZES ,R=0
FORBATE.

3 #REiTiE

3.1 WASTK

WIT ST IX 1969 FHTE FRECFAL SR M E A =0.01 ke’ BIAIEE 175 4>, 1969 4E H B HE AN 502.04
km’, JECNIAE 45 a SRR | 17 2013 AR AR A 303.42 km® U8/ T 198.62 km®. 7K 3 11 AR [ g JBE 2k 2]
0.39% , ZHIRHL A5 R REIR Ik, Ti i N R, HERBHL ™.t R 2 nl 0, e m AR AR L 2 A B g b 7
5 RE, HEIAR R PR, BRI, 1969— 1989 4, i1 1A 1 FR K MR B F [, 3B /b 116.07 km? | P 1iF ik
) 23.12%. 1fi 1989— 1995 4F , W1VA M FALZ B fnkads 340 53.97 km® , KIE >l 10.75% . Horh 1989— 1993 4714
IR B, 1995— 2001 4, 170 AR R R D 380 106,13 km?, BEIR Y 21.14% , Ho b 2000 —
2001 £E AR X F 71.80 km®/a,46% BYMIVA T (32 2) . JRASTE 2003 48, 1A T AU /)M R 88 hn 52 44 n
AR 1.73 km?®, B PRI ZE T 2003 4 By RE/K BN A 5C. JF HLAE B 3 2808 4+ FIR1R
A, KEARWKEZ . FfiJE M 2003 452 2011 4F, BTA T AR B sh iR, 382> T 56.13 km®. 2011 4F  A7A T ALY
S 279.41 km® , R BFIE AT BB ARG (18 2) . T AE 2013 4F, WA AR 2 F TS 1T 24.01 km®. 822,
TE 1969— 2013 4FHF B, 3YA T AL AR S /D i 35, Il D R A B 4.64 km*/a, B2 0T T “ T M-l [ Ft-
T - -0 B T R -2 A L rh 1995 — 2001 4 197 Ak 5 R W 1.
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Fig.2 Area changes of lakes in Hunshandake Sandy Land from 1969 to 2013
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20012003 4F, 5 _[ HAH L3 sk BUSATE Sl 59, 2240 B0 TR B0 b TR R LAY 5K S (R i 9
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Tab.2 The statistical changes of lake numbers and areas

WIAACR (A km?)
B - T FRAE Ak it/ km?
E/ S FaE R YRR Rk
1969 — 1973 4f 41(7.69) 2(0.0008) 89(37.19) 43(21.77) -51.27
1973— 1977 4 43(19.30) 2(0.0015) 39(20.76) 91(13.24) -14.70
1977— 1984 4 58(33.36) 2(0.0001) 52(28.77) 63(2.09) +2.50
1984 — 1987 4f 40(13.19) 4(0.0001) 61(22.72) 70(7.46) -16.99
1987 — 1989 4 41(2.96) 1(0.0010) 56(28.67) 77(8.05) -33.76
1989 — 1993 4 92(52.56) 2(0.0001) 14(0.69) 67(3.77) +48.10
1993 — 1995 4 88(22.54) 5(0.0014) 34(12.34) 48(4.14) +6.06
1995 — 2000 4 49(8.39) 6(0.0023) 54(32.18) 66(11.01) -34.80
2000— 2001 4 21(6.01) 0(0.0000) 74(71.08) 80(6.73) -71.80
2001— 2003 4 73(24.34) 5(0.0012) 19(22.02) 78(0.59) +1.73
2003 — 2006 4f: 58(17.61) 4(0.0014) 37(18.49) 76(2.73) -3.61
2006 — 2007 4 34(6.15) 1(0.0015) 51(35.84) 89(7.72) -37.41
2007 — 2009 4 43(12.57) 5(0.0004) 34(14.57) 93(7.02) -9.02
2009— 2010 4 57(14.40) 1(0.0020) 37(10.75) 83(0.65) +3.00
2010— 2011 4 35(9.15) 3(0.0003) 50(16.77) 87(3.05) -10.67
20112013 4 44(34.10) 2(0.0006) 44(5.32) 85(3.86) +24.92
1969 — 2013 4 2(6.59) 0(0.0000) 88(144.65) 85(60.55) -198.61

3.2 #AGHAE

i FAFFE X AN T 10 ke BOWITA & D10 S B 1Y 97% , M AR T 10 ke BOIIA 05 3% , {H2: 5 K sk
AR L FIAH] 71.40% , ATLREME S WS 19 R RUBE (MBS 7R ) R4k, i HLBEAB 6 7t AR I ) RS 1y
PP R, ATV INA B TR T 10 k> BIMINAACE 5 A4, 43k R W H A TR
B LR VDA SRR EL EE 0T H 9K, 1969 4R EET RN 358.66 km® I 45 a SR FRARfL 2439 —29.56
-57.59 4.41 -10.11 F1-8.11 km’( &l 3) . Hrp 355K 1969 AT AR 210.80 km®, 1993 A H T FH 222.08
km?, BA TR 1M 2001 AEFFA ™ H 2545 , % 2013 4080 T 25.46 km® , HAS L 5k &P
SERALT. W H AT EIR M 1969— 2001 45 W 7A T AL Pesdi yg > fa 5, Ji /0 T ALK B 64.54 k5512
2002 AEZ VG100 TIH S B AR AR . ] 2013 4EHH A 52.22 km®, 5 2001 — 2011 4EAH HLHAG 1Y
JikaF. BB RLR M 1969 — 2013 AF AU Rk sh PR INAA 3 3T 45 a 4F3 I T 4.41 k. FUIEK 1969—
1993 AE WA T AUR /D T 6.66 km , 1fj 1995 4EAY I A 3.86 km® , 55 1993 4FEAH LI AU BT ¥ 5Kk, % 2001 4EA
AL 3.21 km® M HE 1995 4E HA WA #a 3, 3 H 2 2011 4 i ARG e/ | A FIIT 45 a S AR, AR
M 0.52 km®. 1 2013 4E AN 1.76 km®  HIHL 2011 4EBEA0 T 1.24 km® , 05 T/ E 2545 sk pad f. 2
B H R 1969— 1989 2845 T 6.67 km®, 1Ml 1993 AW T8 FIrka in , 34 i ALGA $1)2.47 km®. 2 2001 42 H:
T FZE S A EE 1993 4RZ845 1 3.55 km®, 1M 3 2003 4FHAT RIS, & 2011 AR08 /0 i BT 45 a fefik
fH. T 2013 4E9 5K T 1.67 km®. B2, 5 MFIATR T 5 B BREFD 5K Ay 4 MR EFHRS, B
ARA AT R — 3. IR A A A S A S e 4 SR A — 2
3.3 AT ME BN HEE

WAV A AL AN R BUAE I ) P 30 L 17 HL s 1)L EA 43 SRR AE. 1969 — 2013 4R 5T X 1 AU I i A 1A
A3A TP AR, A 5 T R A TR (] 4) T BRI N TSR 4005 350K 1 AR o o ARG /0 9 WA T 32
BT M B e 2, 3 88 A T AL TR A WIA 3E 85 A, 30 LL1 A I ARAL /N, % T 5 FAZE K 119 1 i
R, WA AR EE S AR T AR 3 AR T L
3.4 iTFig

F 1970s LIk, IR FE VAR AL TR M TR BL 4, LA 21 2 DUS , ZEL T S I .
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Fig.4 Area variation tendency of lakes in Hunshandake Sandy Land from 1969 to 2013
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