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Tab.2 Changes of land use from 1989 to 1998 and 1998 to 2009 (hm®)

A B C D E F G
1989 4F 26356.50 28582020  123409.89 13819.41 1572709.95 32874.21 718392.60
1998 4 40472.37 22597695  216058.86 68446.71 1568808.90 57184.02 596434.95
Hofn 1411587  -59843.25 92648.97 54627.30 -3901.05 24309.81 -121957.65

SIS E K% 5.96 -2.32 779 43.9 -0.03 8.21 -1.89

A B C D E F G
1998 4F 40472.37 22597695  216058.86 68446.71 1568808.90 57184.02 596434.95
2009 4 74583.90  219701.97 15351120  110528.64  1563029.55 30136.59 621890.91
BN 34111.53 -6274.98  -62547.66 42081.93 -5779.35 -27047.43 25455.96
BN K% 7.66 -0.25 2,63 5.6 -0.03 43 0.4
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Tab.3 The mean value of salt content and soil moisture content (mg/100g)

FHERIK /em BRI 1% pH1{H & /%  HCO, CI Ca® Mg®  SO& Na' K
0~10 0.069397 7.88 28.27 7379 9770 350 20832 520 9810  0.38
10~30 0.153436 7.67 3.45 71.10 1040 60 11043 420 1370  0.18
30~50 0.167811 7.69 2.64 75.31 770 50 7238 370 1080  0.14
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Tab.4 The condition of investigation plots
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P3 i B Rt 970 40°7'8.46"N  82°7'54.86"E IETU | RETR 25
P4 R 952 41°6'55.49"N 82°7'38.09"E ERTAR — B ETE 25
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P6 HEEER B 989 41°0'0.24"N  82°5'59.56"E FRBLAERTT AR — ERREAT % 0~1
P7 G ViR : ) 992 40°7'21.44"N 82°6'30.52"E FRBR S SEH — RS 0~1
x5 AEABRRBEZFLTTIESKETUFE
Tab.5 Soil moisture content in different layers
P i fem e GRS
P1 P2 P3 P4 P5 P6 P7
0~10 0.216 5.738 0.569 1.072 1.404 19.284 0.787
20104F10 A 10~30 21.127 17.325 16.206 26.294 5.573 4928 17.578
30~50 29.969 17.638 13.985 25.664 2.128 15217 25.096
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“ERBEACE , ERBEIK 22, K ZER R KR IR i
Bl T E A o B 21 AR TR RR B i R T+
FREFAT IR AT, AN JEIRE, o pHAH 5
O SR B KRB RS R e LA
FE(F£6),

2% 6 FIAL, 5% X - SR Ak (R Ak il o 32
B Na' Mg” .Ca* K'.Cl' \HCO; .SO.*, b2y
HrBHES T DA Na o 3, HOkO: Mg BRI L T
S, HUOR SO, AT LUK, AFF 5% X 4 R
TR &3 32 22 NaCl , MgClL, LA & Na,SO, [ & %
S8, HE, RREERNTZ, 5 mb s
BRI 254

(1) 0~10 em, A5 - FE) pH (IR =5, B T P6
DN, AR RS pHEH A F 7.5, & PL
A pH{E ik 8.42, HA P1.P3 i 1+t NaCl #l

MeCL & AR &, =R s e o, Ho
Pl HL SRR, b B K. i REE ST+
B & FE EZE T NaCl ;P4 S BEEh & & I 5 T
WA i ZR S R I T AR ) 1
2 R RS X 5, 28 A KV THE T K
Ak dr T R B AT K A RIS, Ky
BRI RE LRE R AR5,
It H A S R R

(2) 10~30 cm, H TEAWIR R T3 | Fr DA
SHZLEN R pHEH B TRZ L 1S
R SRR, AL B R 2URIRAR . P4 S 1
PEERANAN L f 50 ; P6 A PT s iR 15t T 7RI
TR E R E R RAL P3 B R RE X LR T
e K, B ER T M SR A AR R TR A RiZ 12
I ZE BRI S A2 5| 2T BK i AR
YU, B G EOT AK D S ER R EE RS, sk
HiESE SR, AL RS TiE
FE K F NaCl f1 Na.SO..

(3) 30~50 cm, L4 pHAE L | HE 3R 2 B
WNTFREZE 4 B2 1510~30 cm R F H R R
Ao B A SRAE ST 2 LI NaCl
F, P Ps S EAER . T AR
Ak 2 X HE ) AR 2R 25 7= AR 5, AN TR 4 1) A
K, Bt ATE & $h e AR /D iy X 38k, 38 A 5] A A S5 AR
R IR SRR AR

B2 AR BRI ENES R T R
B EL BL AR RN i A, R Eh BUH R A S AE
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Tab.6 Statistical feature parameters of soil salinity in different layers
L;f FHF S5 P1 P2 P3 P4 P5 P6 P7
pH1E 8.42 8.12 7.51 8.1 7.98 7.41 7.93
T E/(gke) 131.50 61.6 96.78 83.2 10.80 10.2 94.4
WAL /(g/L) 167.005 77.860 127.734 105.191 13.066 12.616 1.174
H, 5% /(ms/cm) 184.5 105 147.4 123.6 16.59 14.98 131.1
HCO;/(mg/100g) 68 54 95 96 82 79 122
0~10  CI/(mg/100g) 56036 907 42896 22857 6053 4822 24194
Ca*/(mg/100g) 462 256 15 1424 23 0 840
Mg*'/(mg/100g) 120 80 163 461 2 145 1661
SO,*/(mg/100g) 760 621 608 853 63 422 618
Na'/(mg/100g) 56282 1246 43420 21921 6173 5177 22432
K'/(mg/100g) 0.35 0.34 0.20 0.05 0.20 0.05 1.65
pH{H 7.24 7.3 7.5 7.3 7.39 7.85 7.46
B (g/ke) 8.90 3.6 9.00 5.8 4.10 2.5 2.4
W ALE/(g/L) 11.124 4.458 12.663 7.356 5.593 3.192 3.433
1 5% /(ms/cm) 13.26 5.95 16.74 9.25 7.84 4.88 3.92
HCO;/(mg/100g) 45 86 84 59 68 86 77
10~30  CI/(mg/100g) 2755 17421 3730 1611 1102 933 610
Ca*/(mg/100g) 124 1170 46 194 11 17 10
Mg>*/(mg/100g) 206 217 19 365 131 7 146
SO,*/(mg/100g) 653 775 609 747 675 27 585
Na'/(mg/100g) 3123 16895 4357 1858 1703 1022 1116
K*/(mg/100g) 0.22 0.34 0.16 0.29 0.24 0.04 0.20
pH1H 7.28 7.4 722 7.46 8.03 7.85 7.9
Frib R/ (g/ke) 9.10 3.1 3.80 3.4 0.60 2.8 2.9
WAL /(g/L) 11.824 4.036 5.050 5.422 0.930 3.917 3.409
H1L §%/(ms/cm) 16.76 4.93 6.28 5.36 1.161 437 4.88
HCO;/(mg/100g) 73 73 82 68 84 102 95
30~50  Cl/(mg/100g) 2798 822 1153 1144 424 1060 1628
Ca*/(mg/100g) 16 22 20 79 16 24 28
Mg*'/(mg/100g) 215 81 56 67 2 15 69
SO.*/(mg/100g) 731 531 622 537 23 317 549
Na'/(mg/100g) 3371 1323 1780 1603 514 1440 2174
K*/(mg/100g) 0.26 0.32 0.12 0.22 0.05 0.36 0.21

0~10 cm LA} 30~50 cm, +-4+ Na" Mg™" .Cl'.SO,”
4 5 e JAY 0T 3R Ak A T Y S R
FRLZH, HPXF30~50 cm +)2 R, TR
JE R A AR, AR A S A R
PEo BT, A EMF A VL, e i T
A A K P R R Yt b, 30 e 3R R o 1
BRIEACH VR, DL AR AR B AR B, el
i AR T,

TE 20 48], BIF 58 X6 b 2k 70 1 B R I 37

TAE A R ) AR RO X, 203 Z4ERK 0Tk
FIHT, A IT IR G K R HEK AR AR K 5
Vi A HUIE 508 2 te , AMUEGE 1T FIX 4k
B AR Z5A% R, LRI T AR SEIX K o3 FER 73 )

Ve EL 8 T T DX R Y, KR A D,
AR FARNL , M FAROUE BT RS HE. 204F
IV L PR i SRR T, WS X Y K A A
PRAZ LA S, B A B A WL Y 2218 1 1 B



941 PIME S5 5T DXL 2 - A P/ A A S S SR B AL R 7 1221

P (BRI ZE R mHI K A, HIGRK R R
i, R R R (R AR AR B 3R H AR SRR B
WAk K ks, A RN B SIRE R
Th B BB IEA AR — 2, HI B Ak ST B 2 R
AR IBRAE G ST AR R E X A R
KAEGI AR K 19.92x10° m*~27.82x10° m’, 4EHE !
A Hb 7K F M 1.65%10° m’~ 4.90x 10° m*, Hb K 7K i
HE R 0.08x10°m’ s FE X 5| AKE - SHEH K&
() 22 (B T B T 8 DX S PRAE K o 2000 41 70 A
Bl KE R 732x10°m’, HE/K £ 4 0.89 % 10° m’;
2003 4E 3] K 14 8.06x 10° m®, HE/K & 4 1.11x 10°
m’; 2007 4E 5] K2R 7.92x10° m*, HE/K 4 0.53 %
10° m’,,

7RG, 2 R0 UK R 2R 34 HAE
BERFHAMZ T, =25 2 EROK SCRIEH e
I RBGERAL A O] G (Y, APk VDR ELHE
R Hh K R K& RS AR RN K A2
ko EIXER AT A HE S 3 A o i XHE K SE B, Bl
EHHEHER G583, N 1994 468, HE X AR5 | AR S
R EIFEA/NTHEH A S AR . 1997 4R VD HE B HEER
N 36.51x10%t, IFHFEE K 1 1999 4F1# 78.33%10°
t, ZJa A B>, 2001 AR08k 2= 45.71x10% ¢, XA
BT WVEX, SIAZE R FHE L & B N
TE . HI LSRN BT A T Wik A e 2 17 Az 2
D, FRER BLG A hn ™ o
34 LA A/BRET U RET RN DT
3.4.1 T Sk R R AR R

20 45 8], B b A b Sk v A i R T b A R R 5
i 1% 1 AR5 5910 A 918.27 hm?® il 110.07 hm?, A % T
o TR Hb AR G 3.484% 1 0.418% ; MR 54 4k by vh
1 3 R T b R B L ) 1 A0 ) K 68168.43
hm’ F1 11795.04 hm*, AH N F 7 J50 K 3l e A2 1
23.850% 1 4.127% ; [ i}, 4 B R 350 s % £k Bk
Hit AR M B 11 AR 43 5] SR 9140.22 hm? 1 20750.76
hm?, AH R 7 e 52 R R 950 b 1T AR 1Y 7.406% il
16.815% ; T i £h 15t M A6 A B b R b 1) 17 FHS
7k 188.19 hm?® 1 1541.43 hm?, AH T 5 JEL R JE 36
T M TR FR Y 1.362% 1 11.154% ., At 17 FR S AL 20
B, E R T ATE HiB R A =
fi , IRAL T XT3 B T, AR £, {75 b
TARELIE . IR ER I B I 25 M AR Y 38
AR 2 RN 855 45, R L T AR AR
iy S5 AR A ) AR R SRS I B A SRR, DT B
Hi PRHbE BN RS, B T Al 2B 0. Bk

S5 | B i 7 O N TR AR RS 8 WA ||| P i
B2 G H 328 in i T i S B bt e
3.4.2 W EER U ER R b 2 (AT AR TR O B

204 (8], g2 B ER M S T AR b 2 (R AH
SRR, AR Eh b e Ak o FE R R 35 A T
UK 39607.2 hm’s 7 Jit i B 32.094% , T L 15t
AL R e B AR St B TRTAR R 3007.53 h?, (5 i
ALY 21.763 %o HILRM , R B IEAKIR 15
FEE ERUTHLEY A AR AR 2 AR AR A E ST , T
LW HARIMEAATE B IR 755 10 L b B =
TR T ER B ERE BRI X s A S F AR I
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MR, ST ey nE,
3.4.3 hEiH S KR Z AR R

20 4 (8], ZK AR S AL Ry B R 5% RN £ Yol b
HTAT AR 7 8.28 hm’ 1 62.64 hm?, (¥ i JE /K A4 T FH 1)
0.001% F11 0.004% ; H 42 B £h 15 b 1 0 B 6 57 Hb e
AR KA B T AR R 3123.09 hm® Fil 1423.44 hm?, 5
SRR 2.531%F1 10.300% ., KA, F5H T
KA ERRIH , SRR R TR . AAHEY
IR s NI 02 N N N VAl O L N N Rl P
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3.4.4 LR AR b 18] AR TR 56 2

VORI H A (R HG XBE R 55 Y8 T AR
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Study on Land Use/Cover Changes and Soil Salinization in Dry Areas:
A Case Study of Shaya County in Xinjiang

SUN Qian"?, TASHPOLAT - Tiyip"?, DING lJianli'?, ZHANG Fei'?, MAMAT - Sawut"’, HAN Guihong"*
(1. School of Resources & Environmental Science, Xinjiang University, Urumgqi 830046, China;

2. Key Laboratory of Oasis Ecology of Ministry of Education, Xinjiang University, Urumqi 830046, China)

Abstract: This study, taking the typical oasis of Shaya, Xinjiang as an example, used three temporal images
combined with field surveys. With the application of remote sensing, GIS and GPS, this paper investigates the
distribution and changes of the slight-moderate and heavy saline land, and examines the relationship between the
slight-moderate saline land, heavy saline land and other types of landscapes. Combining with the water-salt dy-
namics in the study area during the last 20 years, it analyzed the distribution of the saline soil moisture content,
pH value, degree of mineralization and the chemical composition, and conducted a study on land use/cover
changes and salinization effects in the dry area. The conclusions can be drawn as follows. (1) From 1989 to
2009, various types of land use/cover changes significantly affected the study area and there was frequent con-
version of one type into another, with comprehensive land use degree being 0.476% in the study area. Between
the former nine years and the latter eleven years, the rate of deterioration of slight-moderate and heavy saline
land showed a decreasing trend after the first increase. Although the salinization was mitigated, it was still un-
able to reverse the gradual salinization in the study area and the heavy saline land continued to increase. (2) The
soil in the study area was alkaline, and the major soluble ions were Na', Mg**, CI, and SO, It is reported that
soil alkalization was caused mainly by NaCl, followed by MgCl, and Na,SO.. The soil moisture content at a O~
10 cm depth was low, while that at depths of 10~30 cm and 30~50 cm was higher. Although soil moisture con-
tent of the sampling points at differtent depths were different, but the trends were similar. Different depths of soil
and types of saline soil also had a large difference, and the most surface soil salinity was different between differ-
ent depths. (3) During the 20 years, the area conversion of farmland to slight-moderate and heavy saline land ac-
counted for 3.484% and 0.418%, respectively. The transformation between water body, desert, others (gobi, sand
and clay, etc.) and saline land (slight-moderate and heavy saline land) was very weak. The conversion of
slight-moderate and heavy saline land to each other was frequent.
Key words: dry area; land use/cover change (LUCC); salinization; moisture content; salt content; Shaya County
in Xinjiang
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