5536 B 24 1] S &~ £ Eild Vol.36,No.24

2016 4 12 A ACTA ECOLOGICA SINICA Dec.,2016

DOI: 10.5846/stxb201505271059
FIE, K, IR, AR, TR LR XK B AR 8 S A R R S A B O R AR SR ,2016,36(24) ¢ -

Wang J,Zhang F, Zhang Y, Ren Y, Yu H Y.Correlation between the spatial water quality and land use/cover in the Ebinur Lake area.Acta Ecologica
Sinica,2016,36(24): -

VX EKRZE S MFELES T F H/ BH®
KREPXFE

E &%1,2,3’ % «E1,2,3,*’ % };]1,2,3, AL %1,2,3, ﬂ“fé‘f%l’z’a
1 FE R A= R S AR 222 B, B RS 830046

2 WER RN A B BRI H AT E  BEARST 830046

3 BT Bl T PR A e S SR, BB RFE 830046

FEE RN T L) A 1K s [0S JR 922 46, FIHT 2014 4F 5 H J 2014 4F 10 H SEIKEERAR SAFFE T 3 LI X 4 oK
BAEAR I S AR A a3 0% PH RS R B U St o SRRII L (1) $RET 2014 4F N 138 2K 0 23 [ 20 A 5, BA
EFPH R W B s A M o R e AR AR TR A 25 S K e (B SR AT S L) A L T e B R
SRARMRARBA T (BN EA 5 (2) 23 W7 2% /K 5T 19 25 1) F AH DG, PH A HH 228404 T S Lt s, LL 0 22248 v T3 L e 386
HL 89304, WA B PH{ELARY SR AR PH (RSB E F, RB TOK B — e R B AP AR 25 () S itk o e S
ERTENTE LW A B T ZIR R AR B SRR DX BE A i1 s BB HH-LH-LL B84 (3) S KRB85S 45
ORI/ 3 552 B Z RN DG AR WIS SR WIS X N PR Bt 5 357 3t K Bk 3t S K S5 R SRR B .35 (4) A TR K BE 4k
PUE R HOHF L PR RT3 AR A T -5 7K J5 2 5000 5 S 57 (G 8 22 Ju gk v el DA R | 4 21 A9 AH 5C R K R 20510 0.58
0.72,0.740.71, 45 R R IR B SRR ARG R BERCF . 02, TS H M) IX i i s (W49 Jeg 1) 28 Al e 3t 5, 3 1
B XI5 4 e 25 53 A BAT H 2 B AN S PR

KRR K TS (] A7 5 25 18] 53 s MR L B FH G200 5 GIS
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Abstract. Water is an important resource for the development of the economy and has a significant influence on maintaining
regional ecological balance. Spatial patterns of water quality methods using pH, electrical conductivity ( EC ),
mineralization, and total salt content were examined at 62 sites in and around the Ebinur Lake area. The results of the water
quality analysis showed a seasonal variation in pH, EC, mineralization and salt contents between the wet and dry seasons of
2014. (1) Overall, PH showed obvious crisscross pattern; EC, mineralization and total salt showed the large difference
between the wet and dry season, high values were recorded around Ebinur Lake, and lower values in farm lands and

Haloxylon forests; (2) analysis of spatial autocorrelation of the water quality showed the high—high aggregation( HH) of pH
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was mainly concentrated in the northern part of the Ebinur Lake and low—low aggregation (L) was mainly in the southern
part. Along the periphery of Ebinur Lake to the Haloxylon forest, EC, mineralization, and salt content decreased with HH-
low=high aggregation ( LH) —LL transformation per height of the terrain; (3) the relationship between water quality
parameters and land use/cover types showed that the influence of forest—grassland, saline soil, and farm land on water
quality is relatively significant; (4) to study the changes of water quality, we used farm land, forest—grassland, salinized
land, and abandoned ( dormant) land to establish an optimized multiple linear regression model with water quality
parameters. The correlation coefficients of R were 0.58, 0.72, 0.74, and 0.71, respectively. These indicated the optimal
fitting model is a better method for analysis. In summary, this study showed the water quality variations among different land

use/cover in the desert region ( Ebinur Lake area) can be used for comparison with other desert environments.
Key Words: water quality spatial distribution; spatial analysis; land use/cover; correlation analysis; GIS

KRR ) 53 A R G FT I ZE M0 HOFR5 FAT HE 708 X, AR B MRS R A A
A S AR R K R 758 50 5 B R e 2R 0 R 5 0 LA T 8
ST RIS NS SR , L8 7 A TS AL e, T K 45 4 VS 2 25 R SR
AR 22 R

BRI - B B IR K SRS S0, T LA etk K L VEURTT S5 FUTT GRS R R
WA DAV 4 RIS AT BUIAS & GIS Bl BOECHRA A TR AR E MK J R 5K
TR SR %) 3RS MR/ A K R0 5 K R BT Rt 2 D £ 5 80 M A G 3, MR T 2
MR LG RN KIRBET R, 0, 1R A ST 5 5 2 R T T R R A
P M XY BB 0K SRR R B BIRIR 51 LS00 (07 T S5 L 55 A
Ja ST TR MO0 3%, 5 SR 8 P B A LM 5K TR IE A T B K T 2 A5, A
Basnyat 45 AV SR R BL D0 -E MR AR RGN 5 £ 6 LK 3 EL YR P4 0 - B 7
H TR LB 5 K 5 s Lee %51 TS0 T WL MR RV 5K PR I 95 7, 0
T LM A BES AR E 300505 4 B M 0T RSB /K PE K TRREE . Y OB T
M5 KRB A AR 67 R 9746 50 L, (LT 0 0 1 T 75 3 M) Xk /i
SR HOABI I E AR PH b 3 5 B R I Gt DI MO Dk 2 ) 3 A5 R 2 3
5k PR BRI SR T AMBFART Uil B R 38 LS50 5 W A 25 R B i 5 o
1 S IR R AR

1 #R57EE

1.1 5T IXHENL

S H I X e b 44°02'—45°10' N, 81°46'—83°51'E 2 [8], & [ i I FH AR A SR P X, HZE A 018
M FEEAEYE B A A MR A SR, HO AR A IR A S R T RO X AR W ZREVE R R, A A Y
385 Fft, 24 i v ) RS XA B 64% , T8 B i 4 B /R FIR X TR i A AR O X7 R AL L
A KBl AR AR RN 7.36°C , ZAF R K N 149mm, ZAEFI 76 K BN 2281mm' Y 3
50 AF LRI, 38 LI IX S K e PRAR Ak ™ B, 2 HY 2 B K ek 1 AR R SR SR T AR 4 /N Bk b R 5 Ak B VR AR )
g RER ™ Yl AKTRAL E e AE  ATIRAY 3 o S PR SR AR A A3 A L, ST
WFFEE A 1 Frs , B F LA AR R 5E L
1.2 HdEiki

(1)K 2014 4£ 5 /] Landsat 8 12 /B5218 % DEM B AE A BAE IR 53 M /K 5 1 23 18] 42 Ak b H 5+ R L/
BRI R A B 2R, Hoh i BRI A = S5 AR G sg ), BUS B 4f

http ; //www.ecologica.cn



24 44 TR AF S ECI XK 5 S (8] 7 A AR S A BB B A O 2R 3

(2) SELGI IR RA Y | i He Ml Ay 32 X sl S A
Pl FETC AT Tl , 50T K 15 Y AR 58 DX P 3k
AT LA I, AR FEAE S L DR i) B
FE2 YA i SC LA ST 5 I B o A S AR
PIX R H KRR AR F AR ORI AT HORE . 2015 4 5
HHRAE 37 A KEE, [FAE 10 H HR4E 25 Ak EE, 33T
62 MEERL, RESLSREAEM A 1L BOKH, RAERTH L5
TOKIEVE T 525 B e A R S J e (] 52 26 2 )
EHT, Hod pH i@t PHS-2C {CHHE AL E ; B S
St DDS-307 H, S5 (U 5 5 B 4 LT , |
Bt T - B R 8270000 83°00100"E

1.3 2T Moran’s 1 25 [a] 73 #7 1 FERE

ITAESR | 22 Z (8] 58 SURIEL& B # AR W e | 45 Fig.1 Location map of study area
T L R BRI T AW ¢ F 4= Moran's
T HEB S AL, %F T Moran's T 35000 B IR ST CL 43838 2 - MR ) St ™) ko zepr 202 4
T 22U, W 2 R T A HE RS A T /K S 2 500 TR A SE BRI BE . Moran's T AR,

44°00'00"N
T

0 25 50km 1201405
_ ¥2014-10

44°00'00"
T

. . ijlz;"zlwﬁ(xi -X) (X, - X)
2?:1()("_})2 2:=12:=1Wif
b XA X ARFAKFERAE 1 1 FRAERL j, X AR /KB BIE, W AR, A2 A 1R

FERUERAHAR , BT LAERE 4 A Fe AR LRI ACEE . PRI SRR A 1 FRAE A j ARSE 0 W, =1, 50 W, =0,
1.4 MR /2 Bl R T B AR Al X K S5 R mi 2 [i] B

FE 7 R P 28 R0 T RS A K R 0 S 0, A6 T 1 W I PR 5 e S S B B A A PR R
RREA BB E LD AR REAGA 50 T, R 2014 4F 5 A 3RBUY Landsat8 $41%, 45 &
] P AMIF ST 28 50 R T 5 DX SR ) SR 100, 35 B SR AR 43 285, = b R /7 55 2 A0 03 A A e PR L KA
PRE IR Ehimih R R 6 K3, 25 AT E b F TR MR AT I 20 1F | I LASZIN 5k v | %o 43 28065 12 ok
FBIE, 225K A5 99.2112% , Kappa A0 0.9904 , 3 W 43 2855 Jg e , 6 2 TOFZE R .t Tk ER
358 5 45 3% - St R A R (85 M0 45 7K SCER b XA AE S AR 98 R AreGIS10.1 2 8] 23 A7 T LR 45 R b
ST 500m R b IX, A3 I GETTE SR b X R 45 SR A 4 - bR 7 Al 2R R A ST AN TR - R P 7
RS K R A 56 2R, 3R b [X PN SE HE X sk - 3t A1 i/ 78 5 28 A X 7K B A AR A5 M R 2

2 HR545%H

2.1 JKJFES [E] o AR

M 2 AT WA 2014 AFHBFOK B2 ] 7 ka3, PH RBLI WL A SRR, 5 H PH (EE
WRT 7.8 LIE W T 10 AR PH, JFH,5—10 A8 R PH 220703 U1 B SN s h i BR
AR A S L, TSI A PH 20735 T 3 O i ) H S AR AR bR A SR DR DX BT, 3t S e 1 b B R
BER) AR B, SR TR 2 R BOR 5 A KRR SR w1 10 A BYME, B 20 A%
A bR — 2, R (EA SR AR AR S LI 5 B | e B Ll R IR AR BT I A AR . RARIKHL B L BE B o
2, 4bF 10.000—100.000g/ L ¥ J@ FHERK , WAFFE X2 B K BT A1 B2 B4 7 G Y0 L P e 2 DS L T8 1X 3
KR ST A K o AR BB RE A RS AT LA G i A 88 5 B0 A5 7 3 L W LA Py B 15 3 B,
PR L A RE R BE (RLAE 25 18] B oA AN 50 AR Z A bR B ST AL BEAR LB 3 A A 5, e (i 1 2R A A
S L R, oAt D) 5 AR

http ; //www.ecologica.cn



4 A F E MR 36 &
Z &
[=1 (=3
S S
S o
(=} (=}
Ov_} sf)
<+ <+
0 25 50km 0 25 50km
1 |
82°0000" 83°00'00"E 82°00'00"E 83°00'00"E
4 &1
pH WAL/ (g/L)
2014-05 2014-05
© 6775 ©75—78@78—8.1@ 8.1—84 @ 8.4—8.7 «0—50 o 50—100 @ 100—200 @ 200—350 @ 350—3500
2014-10 2014-10
«72—75 7578078 8.1@® 8.1—84 @ 84—8.7 . 0—5 e5—10 @10—20 @ 20—30 @ >30
Z &
S S
Sl Sr
) ¢
0 25 50km 0 25 50km
| |
82°0000" 83°00'00"E 82°00'00"E 83°00'00"E
i E
HLF:3/(g/1) &H/(eg/L)
2014-05 2014-05
*0—30 ©30—50 @50—200 @ >200 < 0—50 o 50—100 @ 100—200 @ 200—350 @ 350—450
2014-10 2014-10
c0—15 1530 @30—45 @>45 «0—S5 e5—10 ©10—20 @ 20—30 @ >30

B2 KREESE
Fig.2 The spatial distribution of water quality

TERFFE S ) DX S5 2 [ oA 3 g Sk oA IR AR FE 7K 514 25 18] 0 A7 A, SR T Moran''s 5 %008
KT 2 [ B RIE AT 0T 45 5 DEM Bla 45T Bl 3538 H oK B A 2 18] oA 5k, 4f&l 3.

M3 AT A3 0I5 X 45 S K Bda s £ 2R B0 HH L A LH3 R BB, PH B9 HH EZ 01
TR SR S L I B PR, IR )RR I A KA A PH B B R BE I AR SRV, i T2 4R
SRR R AR RS20, PH B0, 22 3R BUNBRE BT 5 A 5 SR N = B2 A A S LW pi e, S s A
VEPIBEFD -3, HL UEPAAT 5 PH (B A sS850 BAK PH (A A 5 AL Bl 26 B T /K B fE — 5 R 1 A7 AE 4 )
SR, LSRRI S U 1 B R IR AR # H A 3 ws S2 B o HH-LH-LL B2 U] A S 3
KNG A S ] E 2RI DS i ) 8 SR A Sy 5 AR AR /KA SR A i HL S R 28 S O, SO o Y R AR Ay
R AL A5 E] FARSE, AT LA AT A B DR/ N 23 A1 o R 4 2 g T R R - A — e R B BT A
AR (A 2R B LL, 0 A (ARl R 2T . 42 Eh A9 HH 322800 A 0 3 H) & B B, Bt s 35 o i e

http ; //www.ecologica.cn



24 11 T % SCHWI XK s [R50 A R e B 5 = R /R 56 &R 5
pH N
A
Z
8
st
@
0 25 50km
1 1 1 1
Z
S
4R i
o
0 25 50km 0
1 1 1 1
82°0000" 83°00'00" E 82°0000" 83°00'00" E

3 KR=EEBEHEXE

Fig.3 The spatial autocorrelation map of water quality
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Table 1 Moran’s I values of water quality trends in 2014

At o LK Vit 2k
Month Electrical conductivity Mineralization Total salt
5—10 0.41 0.31 0.36 0.35
5 0.35 0.22 0.22 0.22
10 0.03 -0.02 -0.04 -0.03
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Table 2 Relation between water quality and land cover at 500m buffer scale
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Land use/cover types pH Electrical conductivity Mineralization Total salt
PRECH Forest/ grass land 0.2269 0.3943 0.5394 0.5150
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JKH Water Body 0.0614 0.0043 0.0045 2x107°

HEFE WK Bared lake bed 0.0305 0.2401 0.1420 0.1158
FKFFHHL Unused land 0.1587 0.0022 0.0089 0.0061
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Table 3 Water quality estimated from multiple liner regression models
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Fig.4 The relationship of Water quality and Land types
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Table 4 Water quality estimated from optimal multiple liner regression model

# PEk 2 L Mk [l Y 45554

W

\

barameters Select multiple linear regression model k

PH -0.082xHf H1—0.602x b H 11 —0.358 xR 55 11 +0. 119K A1 F # 0.58
H1 %K Electrical Conductivity —0.322x - 0.498 X FRFE L +0. 145 x:EL 5 Hi—0. 183x A I 0.72
WAL Degree of mineralization —0.184xHkHb—0.554x HRFH+0. 190 xR 5 1 —0.01 1x A F1] FH H1 0.74
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W 5 BRI, BB M A TH S B R B LH B LL (5 R T KB & B 22 A TN R AR
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U 55 AHAR K RE SR MEAF AR R ZE S LG, AR S S50 /N 118 DX 35, D) 2 0 6 v s A I 1 46 SR A0

(2) it = Ie 4> Hr EE 7K BT S S 45 - ORI/ 78 55 280 2 (R 9 S 2, WF 9 1 R /78 36 26 0T 5
FE B/ IN K BT 520, 485 SR R AR R Ak b T PH L 5238 0 S A R R 1 2 B A5 ey, 0 15 1
XFPH HLFR B R S R ek T B IR, 3l ad XK BS80S R 7 s R S A ik &2 on 2k
P ISR L8, PH LSRR | 4xdh 548 A b R /78 4 23S 100t <7 A5 0 i 45 28] A A 56 R 5 R 43511
7 0.58.0.72.,0.74.,0.71, Hil i T «=0.05 B0 5 MRS , 45 SR R W8 PRAED b 757 1 B AR b iy T
TS XS K 0 S50 BRI 52
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