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Analysis of the spatial variability of soil moisture and salinity in Ebinur Lake wetlands, Xin-
jiang
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Abstract; Systematic research of soil water and salt is commonly lack in previous studies for the Lake Ebinur, thus in this study,
in order to reveal the spatial distribution characteristics of soil degradation degree in the Lake Ebinur wetland, by taking the lake
side of a distance to the Lake Ebinur 5-15 km, a circle area of 160 km? as research area. The spatial variability of soil salinity, pH
and moisture in the surface layer(0-20 c¢m) of in the circle sampling area of Lake Ebinur was analyzed by using traditional statis-
tics and geo—statistics. The results indicated that the variation in salinity was moderate in the different directions. The soil moisture
in the Northeast, Southeast and Southwest belongs to the medium variation intensity, while the northwest belongs to strong variabili-
ty. The soil pH of different directions has weak variation. Except that the soil salinity of northwest follows with the spherical model ,
soil salinity, water content and pH in other different directions were in line with the Gaussian model. Soil salinity, water content
and pH of different directions showed strong spatial autocorrelation, which were mainly affected by structural factors. Moran’s I coef-
ficient analysis proved that soil salinity in the southwest, water content and pH was stronger in spatial correlation than that in the
other directions. The natural factors including winds, drought, water scarcity, desertification, salinization, and human activities in-

cluding diversion cofferdam, planting drought—resistant and salt—tolerant plants, were contributed to sampling area of Lake Ebinur
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wetland spatial distribution of surface soil salinity, water content and pH. Soil in the Lake Ebinur wetland is mainly of saline—based
type, followed by the type of severe salinization and more serious salinization.

Keywords: Lake Ebinur wetland; moisture and salt; semi—variance; spatial change ability
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1.1 AREREER

SR [ R A SRR X (44°30" ~45°09'N, 82°36" ~ 82°50"E ) {3 T ik 4 5 /K F YA DORE i) 245
P, SRR S — K. RT3 R0R 5°C AT BIOK & 100 mm A2 47, A8 K & 1600 mm , J& T ML E Y K
Rtk 0. 1972— 2011 AFHIIR], SE Gl 4 TR ZE R IR 45 /08, 2645708 115.03 km™ ™. 2012 — 2015 4R 1 [1]
AR 388 3 5 SE L R A R A, S B0 LR MR Ak VA R, S YR AR AE 2,63 ~6.51 pm Z
[], = 3EHE P 5 27 0.0003% ~2.3401% Z [0], - 4Eh B BR R, =ik 85.32 ¢/kg, pH {HFF 7.52~9.29 Z
). AN SCHEEAE B I 5~ 15 km, S8 — & 160 km R, DAL 5 (44°52/32.77"N, 83°2'18.34"E )
ol B HOEIR A A ARG AREE PE RS L P E 4 A KR 1) A AR AR T B T R A b X I A1
(189 m) , 7 KARIFIAKIMG s RILF RABPEA G Y2 o] Flipb X L 2 Avb + | - 5evb b ™ &, £
SRR IR IR AT SRS YUl WS UL bl SR A 0 A SRV A R R A I S e,
YD SR IA 2013 AR SR I A 7 sUIC MR AR AR TR IR &, R AWK & T LN 7.3%10°m? ; PE RS FF 7
2002 AEB KGR /K , S it 6] e A - 3k B AR, B R R AR T AR 24 2.6 10° m” , A) S 97 SRR X 398 B
Z R ATk, LEFP A 0EE VI EBZBTHL L AR RUEE IR, 22 4F 8 L B KK 165 d, I R XGHE AT 35 55 m/s, AH
YV T FEARA , R o3 B 8 5 FEF T X L X A 4 R A7 2 P L.
1.2 IRF*

PR A BI7E 2013 ,2014 F11 2015 4F(4) 8 H V& 3L LR E R A SR X Pl /RS il RSl
BT 25 5w R 9T 2 T S 26— ) 160 km SWREIY, B8 73 MR, IC SRR L VIR AR A T AR AR+
B T R FRIRE 73 A, AR TR JZ (0~ 20 em) H8E, T GPS EAL (B 1) . K - 18e iy [
LU AT AT R, 3 2 mm G, 145 10 5 A9 FOK IR OB B, I IR S R pH
iR F HANNA A & pH H 8% ( pH 211 Microprocessor pH Meter ) JEA7TI 58 ; 38 & /K &k FH UL E . HR4E
B L BRI I A bR A R AR A (R Y <3 g/ke) JRERAL B (IR Y 3~6 g/kg) |
HEEERAL A (LR 6~ 10 grkg) (IR A (I3EER ) 10~20 g/kg) FIER A= ( 13 43>20 g/kg) , ARAE I
SRR E AR IO, R Excel X EURHATAIMSGE T, 18 GS+9.0 #4721 07 22 R BTHH.  Moran’s T %X
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FFASE X I3 )2 (0~20 em) T 3EER 7y KD pH #EATHERPES H 00 (36 1) /T4 30 P15 &
KEVNRI A VGICER > 7R rg 0> VU R B> AR AL ER s TR E A P2, K 28 L iom , ISk, R
R AR S K i IR /N (26.454 ¢/kg)  ARALAR S /K it i K (68.625 g/kg) 5 138 pH P E KRB/ N R I A 1YL >
FORE B> AR A TR > AR, HOR[R X3 pH S RAE IS 9.0, X UL Z R AR IX FE R [R] X0 -+ 3 2 o —
TR BE AL Fa 3.

e WEAR S R BRI S, 2Y CV<10% M E5 7R M 10% <CV< 100% B Ry F 4578 S5t 5 V> 100% Bf 4 3R AR
ST ORI A R 433 i b AR S ARG AR R S L P RS A K R s T b AR R
BE PG ES AR S R AL H] 1,087, 8 TR AR A R R X 4k 4 8 pH ¥ )8 T 5928 S B 5 HL W] — X 8k i 4=
B K AR T R B R TR pH (H (3R 1) — U8 F R B TR ZOR BT & B A0, 75 W vl e 7E
R IL AR b€ a7 Komlogorow-Smirnow E#E4T1IE KL (P<0.05) , & BLPU RE HF 3 S5 P63 +
BEAKEAFEE LR, G B AL G 2 IEA 40, A8 S R BT 3R B0 o o B Ak 5 it .

22 TEH S AKES pH ENFFERHSH

MR T 22 BRAEIE B R O RS TS X G R 4 A K S pH G T 22 R RO R % H:
HIESE(F 2) , T LR IR T PEILEE R 045 A BRI R A | LB AN W] X8R 4= 4R 43 L & /K & pH 2
J5 ZE IS BRERAT & R | EAN IR DX - 3R 43 K& pH MG/ B S E LB/ T 0.25,3
FEI R BRI 23 [ AH G, X R IR R X Sk b 1) - 5ER 4 Bk it S pH s B0 R 2R 2 45 R 2
(I | 3EA BT AEEE) e, o R A8 SR 3 A T 1 0 > 2R B 0 > AR L B > FH AL, Sk i
AR SRR R IR AR AR>S A B 3> VG R 30> PH AL, pH A8 SR B R BN VU R 3> AXRE 3B > A5 AL > v L. 4y
e D 3R SRS I RN T S 25 () 25 2 2R . AN ) X i) - 4 43 ki S pH Y
SR EIAE 1.033~1.881 ZJa], Horh ZRAUTE AR ma AN P g 0 3 43 Bk EURT pH I A RSO = T
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1 RHRSY FOKF pH A9SEHHHE

Tab.1 Statistical charactristic values of soil salinity, moisture and pH

T HERFE X35, 5PN H/IME EHIE bRt AL S Sy AR
Hhays AL 17.447 2.071 7.814 3.997 0.511 N
(&/kg) ZRE 35.057 1.485 15.263 10.651 0.697 N
VYRR 32.530 2.934 10.676 6.740 0.631 LN
Py LS 38.261 9.712 21.069 8.511 0.404 N
FoKiL/ ARILHS 134.340 4.829 68.625 44.255 0.645 N
(&/kg) REHb 80.673 4.408 26.454 25.768 0.974 N
PYTGHS 132.100 4.669 57.323 41.411 0.722 N
PadLES 205.758 4.342 51.704 56.201 1.087 LN
pH & ZRAtHB 9.012 7.470 8.318 0.454 0.054 N
RET 9.100 7.547 8.491 0.507 0.059 N
VYRR 9.007 7.844 8.520 0.436 0.051 N
L[ 9.298 7.828 8.789 0.435 0.050 N

# N F /RN E53 A (normal distribution) , LN 7R XF401E 254347 ( Logarithmic normal distribution) ;48 5% R EXTCHL0.

J6EB, HAH 225K, 3 U B I =3 1925 [R] 25 44 B2t PG 60 A o 4 2%, X T RE 2 i R B 5 A0 | 4 2k Al
SERE. N AFICIER AR SN X 3 Ak AR $5E 25 R AH DG LAY /0N, 55 000 R DA R BURE RS 5% )+ 48
TRER () £ A A A R AR LA AT 6. IR TR DX 81 19 38R 23 1) F AR DGR A8 Ak v FRl7E 7320~ 28450 m 22 ],
Bk A A SCEE AR IR FEI7E 3560 ~21940 m Z (8], pH H ASCEE AR 1L FI7E 4420~27220 m Z [0, HVG B+
HEER 437 (6] A AHSCHEZL B B/ NF VB 3 AN, &K i AT pH R PU A R /NF LB 3 AN X3, X 2 B
FPUEFRHEAT T 5K FHE T AR, A6 30 R XA T LA RO & S8 e 4y Sk B AT pH (7 RE 4/,

2 IRy EOKES pH R Tr 22 BRECE L R B4

Tab.2 Types of semi-variance model and their parameters for soil salinity , moisture and pH

oL (T 8 A 7o 8| Co Co+tC  Cp/(Cy+C) AMKIE/m R RSS  D(45r4e%0)
EN 4 ZRAbHB =1 0.085 0.769 0.111 14770 0.894 0.012 1.552
(g/’kg) PN =i 0.662 3.254 0.203 26630 0.692 0.222 1.827
[l EcR [t 0.094 0.428 0.220 7320 0.342 0.403 1.881
g4l BRAR 0.001 0.376 0.003 28450 0.847 0.007 1.076
Fokis FRAGES = 0.428 1.871 0.229 12240 0.655 0.352 1.679
(g/kg) R f=10 0.451 2.05 0.220 18410 0.835 0.107 1.727
PURgHB =30 0.142 2.294 0.062 21940 0.730 0.821 1.688
g4l =1 0.001 0.617 0.002 3560 0.461 0.219 1.135
pH ZRALEB Fr 3.40E-04 5.230E-03  0.065 14670 0.772 1.548E-06  1.457
PN EHr 8.30E-04 1.120E-02  0.074 27220 0.639 3.845E-06  1.562
PURgHB =i 0.001  4.320E-03  0.231 11370 0.580 1.317E-05  1.703
[iiiE]a=id =i 1.00E-06 2.712E-03  0.0004 4420 0.782  1.418E-06 1.033

# Co AREA, Co+C HFEGH ,RSS BRIV Ir Al

2.3 TS &/KkES pH # Moran’s | ZEHS

Moran’s 1 Z20] 78 fe iR 58 AR f 7228 1) LRI OC R, [ IRIE A -1~ 1,150 FoRA R 7EAS ] L 23
IEAHSE ; 1<0 TR ot A mAE s (8] L 2 B OC; 1= 0 FniF 57 48 2 78 25 (R 1 /N ol 2 (AT BE ML AR S48 K.
H4 Moran’s I REC S5 HE 85 REMISS &, (8 ] 15 BIA R R T 28 A OGO R A8 4k, AT AT LU H 25 ) AH G
PEBE R ARG R - HEEh 4 K SR pH 9% A1 BE 25 4351 76 3487.782 ,7847.509 F13487.782 m #
PR H R ) TR DG, B 2 IR B 4 R, IEAH SC PRI 55 B R S R 1S 5 25 () I 5 253 i 31 12207.238 m B fAH 56
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AU+ HEER 4 S OK RN pH B RS R0 5 7R UG ALY Morans 1T RE L B d G R, o pgdy
ISP 15 7K R B B ) B A SR B SR OGP, P RS AR S S KRN pH A SCHEARRTRGR (T T
-0.921~1.300 Z[A]) , Moran’s | & Sh¥EK, 25 A G HERHR | X 52008 MBI | H 38R R Ay
LIRS P

ZRALES Ry ZRALEH Sk E ZRAbEs pH
0.55 0.462 0.82-
_027- 0.231 0.411
5 0 0 0-
=]
Z_027- ~0.231 ~0.41-
—0.55 L . L0462 L . R L ' '
0 5231.67 10463.35 15695.02 0 5231.67 10463.35 15695.02 0 5231.67 1046335 15695.02
0.64 IREAED oy 0.498 - JREAGR Sk 0.831 FE P pH
_ 0321 0.249 0.416-
5 o0 0 0-
=}
Z_032- —0.249 —0.416
—0.64 . ' —0.498 . L L 0831 . ' ;
0 570124 11402.47 17103.71 0 570124 11402.47 17103.71 0 570124 11402.47 17103.71
130 R $hoy 1037 THRT Sk L1 Eri pH
065 051 0.55-
5 0 0 0-
=]
= _0.651 ~0.51 ~0.55
~130 . L ' ~1.03 L ' s 1l L . )
0 662620 13252.39 19878.59 0 662620 13252.39 19878.59 0 662620 1325239 19878.59
0.55 7 (1L N 0.554 PEALES Sk 0.477 PELE pH
. 027- 027 0231
5 o0 0 0-
=]
Z_027- —027- ~0.23
—0.55 L . —0.55 L . Y L . '
0 5551.97 11103.94 16655.91 0 5551.97 11103.94 16655.91 0 5551.97 11103.94 16655.91
Z2 (Al #E BS/m Z2 (Al #E BS/m Z2 (Al PE BS/m

E 2 s AKE pH A9 Moran’s T 2%k

Fig.2 Moran’s I analysis of soil salinity, moisture and pH

2.4 THKE T E S AHE
G T2 AR 5 22 404 BT R 8 Y BTSRRI EL G A W0 I 500 |, 3o R SRR o AT 25 T A, R4

ST SRAE AT B AR RAE AR IMELRE =, DA A48 3R 7R Motk 9 23 18] 5 BT, OF BLRE B8 B T
SN2 TR A A AR R 20 3 g 3 e L A T A5 X6 B S~ 15 km ZEA— A 160 km YU [l PN 32 - KL
Ay KRS pH RYZS RIS A LUE (1 3) , 3 LS 3R )2 - HEER 4y A KRR pH RS (Al 2 S IR
RS A% SRy SRAEIX 4o 5 pH BAT — @ R 1 W25 ROV AGER = TR0, AR ah i TPa b,
ARy R AE DX IR PUACEB 00 A7 3k B 48 4 il LA T VG i 8 B 3 5 90T T O, AR DXt AR AR AL &R 1 R 4%
T TR ARV o 0 A R ) A T 1A pHL i A X BRAE P I 3k B T B ol A A R B 58 S Bl X
3, ARAEL X BT 2R 3R 2 ol g T U DX 3 s SRR X A 8 K S b RN 7 o S 0 e T AR AR P 3, R X
IRAE AT AR 3 0T B A 3l DX 38 L % VG e 05 | /K FRTHE DX 5% S Ll ol 4948 43 pHL sEATAH DG P47
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A R 5 B A pH BEIEA S AHSCE R BT 0.114 F110.270, RIFERTFEIX A 4 b7 5 i b+
HeF KT G 22, R IEER A R R BRI pH AR @ R A OC R B EUR, IR BB B LR
PSR XU T b 5 S KA pH SE R A4k

459

4404

459

4404

4404

44°3

3 Lk S KA pH 2 )43 A

Fig.3 Spatial distributions of soil salinity, moisture and pH
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B Al A FFEER L T FERF ST X T o5 TR AR B R 568.394 537.848 319.026 ,473.306 F1 269.588 km?, A LI L
W b - L TR AU K SRR 2.

45°0"
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Fig.4 Spatial distribution of classification of soil salinization in the study area
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AT LC WAL B A R 0 B A5 5~ 15 km S8 — 8 160 km E[Fl MR R L HOKERFHEEST 200, A
[ X3 ) SR 7y KA pH BAT — 2 B 23 A8 S 1, G rp AN [) DB 1 386 70 J 1 vh A58 SR R
ARALTR AR BT VU R R K R T AR SR B TP AR R T R A S s N R DX L S pH 2R T
ARSI K DU X R X K 2 ) S TS A I AR 0L AN [ X 3R A UK S pH
B4 (/LG EANT 0.25, S5FLAEINEAE ™ X B SIS & 2 L HEER 53 (0~ 30 em ) 2 18] 28 SR5 AL BF 52 265 10 A
[e] , P92 By i ) 2 (B AR S ik i SR /0 R S5 A PR R R (e B8 5 | R SR AU 4 ) i = A
JE 3 0750 B 5 125 S8 0 S MBS 20K 4 i 25 A 2 ] Xk 4328 () 28 S BFF 9 AN T J 15t R B3R A3 iy B4
(/R B EREFITE 0.25~0.75, RN 2523 A OGHE | $8 732 th BE AL D3R (it P /R it A 1 39 ol |
SERAAN G Bl ) AT PEN R (A I | 1SR ) JEIR] 32 T 5 1R Y 3 HO A R X8R G £
Hedh oy Bk pH 940450 D YEFIFE 1.033 ~ 1.881 22 [i] 33 bk 438 4 25 1207 of 385 B Yol YR 37 X 2 +- 45
0~30 cm F#h B /AR D BN HEEHLR R 22 A5 PEAS 0 70 ZE RO, 150 BA S LU W AN () DX O )
Hhor EOKE S pH 2SS L E S th 45 TE R R S DERY.

8 3ot 30 L A A 81 S P M S e s ] 3 A AT, o SR 7 e (L DX R B P AL i £
K b APl LRV R R AT SE AT T U XA, S R pH BB — S AR A [R5, PG LR S A LK
T AR KD B FERFEE SR SR AR T, 2 3R Rty ok b iyl v R 2y R TR )2, S 8k
YT R 5 AR EE AL T L AR I b SR AR A S W 2R R VR U 4 5 WL A A R B, 6L
T A B LR L A T (o A AR T A B R W K S IR R AR i 2 I A
TEIEARSGOG AR F/K IR 5 3050 2 5 bk 22 IR A7 AE SR OGO 3R i 45 i #5253 3 o) A1 4R 4% (6.79
/L) M K AL RS 2 TSR AU AR R, B3ERIZE W™ I, BB 50 s th R AR A Eh 52
e - SR A - S pH AR A P 5 UK 3 a0 S Lt SR 2 A0 pH EA T AR AT, TR
HEER 5 5 FK R pH B IEADE, 10 5 P A Xk B A ] g daoA P - 4K 6 2 18] 43 A R E B 1) 1K) 3R 1
WFEH RJZ L HOKER & B R IEASCYERA ], B 3 dh 75 B BE -+ S5 K B T i 22 5 e ah, R o i
e i B pH TR SR 22— 3k S A A S o T = A B b X K R s ) AR SRR AR 5T o
b5 pH S ER 5 B SR 2 UM OGN [) B AT AR R TS L 1) b A AR i T A R T B



AR B BT RS R e R K B R A T T 1335

SRR MR DX HR BUTE AR AL AR R 23 | o B A1 P e 0 5 o 0 R AT 1T Ak | AR AR R A S ZE T ol T i, =
FRHYIRETE ARAR , VAR P T, VDRI 5 SR L3N T WA | L BURIAE A | ek A3 3 B
TIEE AR, F N TR AR A VD R, R BT ARP AR O T K BE ) 22, V4 A 2 T ARG
AT, ELRS T e A TSI 11 2647 A9 N5 K LR TREFIFRFE K ™ TR A SO0 BT 3 T R4 i e
PEIT A5 e OR K RE Ty it , 87035 H AR X AR A1 5 TETRT R 98 35 /K B A oy S b 22 S s R Yy 5 e
IR R DX B G B )R 5 L 30 Pl A B s DX LA DG g 8 5 7 T HE X, A ) R i L 30 Pl A i X S
PN BIR R ZAR AT R IR KON, 5 K AR R 8 IE(E 2, B IF ST IX R & 43
Mo DX 5 KA AR LA

33X S I S SR WAL M AT A, ST DX R WA LAE R AR O, AL Rz X 5 &
¥ 2 7E 2000 AERFST & R LA ER B ERAL Sk 3L O RS (] 356 A 3L H W M JLAF I R
A R Femdh B E H AR . G WFE S I K A3 1R 2 A AR, BT S Sk - b A B
TF R A LR B R B iR o R AR Bt e 2%

4 g

1) e — JAIAN [F] DIl 1y 4 390 4034 i v A0 S R 2 5 8 Bk i A P L AR B R S 1 1T AR L AR
VURG RN g s SR, 0 pH 7R ] DX I P 1 s 55 0 S o

2) A2 22 PRET T, R T P AL AR L R A3 LU AT A B T A T AN [ X A ek 43 | ok i
pH 2207 22 B BRLER LA A w0 AR A R R IX 3 i 3848 2 Bk 5 pH A9 %S [R] 43 i AR 2 ph 5 48 Pk
R (AN BEBR AR 3R R 25 ) 3 32 SR Moran's T 25073 Hr 26 BA 74 R 36+ 38243 & /K &2 Fl pH
) Moran’s T REX LU H B O N SR, 25 (B AH DG MR , 31X 500 b3 | SO | e 8 RIS TR K 9% )
AR,

3) WS X 2 AN 4 SOKEDR pH 28 15340 2 S BURRLN A I AS 5. b e fb e s DL 6 41
PR, EESA R,
A BRI L I AR ARIFE B EATREASRL E A RIS S5 8.
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