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Analysis on Spatial and Temporal Dynamic Variations and
Their Impact Factors of Salinization Land in Hetao Plain
GUO Jiao, WANG Wei, YE Hao, SHI Ying chun
(Institute of Hydrogeology and Environmental Geology, CAGS, S hij iazhuang 050061, China)

Abstract: Based on the remote sensing images of Hetao Plainin 2000 and 2006, the dynamic variation of salinization land w as arr

alyzed using the combination of remote sensing and GIS technology and statistics and spatial analysis. The results showed that

the salinization land area has reduced significantly in the study area from 2000 to 2006 with an average annual decreasing rate of

5.34% . The levels of light and medium salinization land have reduced. The ratio of light salinization land to the total land de

creased from 10. 35% to 6 82%, and the ratio of medium salinization land to the total land decreased from 4 67% down to

1. 94% . How ever, the heavy salinization land level has not changed significantly with the ratio varying from 5 15% to 4 96%.

Soil salinization is affected by the natural environment ( regional evaporation to precipitation ratio, groundwater depth, and va

dose zone lithology) and human activities, but it does not have an obvious relationship with groundw ater salinity.

Key words: soil salinization; dynamic change; impact factor; Hetao Plain; evaporation to precipitation ratio; groundw ater depth;

groundwater salinity

TR T R R T R T A A B A
BRGS0 ARSI R H s E R LR RS Bl
M1 3 B 44 DK 22 B0k e DA A=K R 20 11 - iR A6
AERIE 100 AN ZM 3 DK )R 5 2 5l o A f
10002 /7 km? (¥ 53000 3030 i B ], 5T S 10 &6 35
T H RS AL 100 J5 km?, LHLER L E SR B4 TR
DA i F T s £ 7R S ) R —, R 5 W R TR R
PR R BRG] R

TP JRUR 9 5 BOR VAT SO iR OB R,

: 201316 15 :2014-04 01

PSRN 171358 B d K IR X, 038 T 48 2 IR st e o2 Tl
WAL o TR R I B AR AP R M 3R AR A
HJZ 2 P W R AL H R KA B R, TS P R -
Bob ) S e SR B E R T AT, S
T EHARIRES, SEOCHA A+ M Uk, B T
ZTFIIFFEL R Y o AR SCLUT AR 7 2000 4EFT 2006 I8
AR I BRIR, N & B GIS F B, A iZ HbIX i ik
Eh Al I B AR b A SE s R 2R, S XL b R 1 Bl
W AN AT FEE R R B A AR B A AR SR

: 2014 0507

: http: // www. enki. net/ kems/ doi/ 10. 13476/ j. enki. nshdgk. 2014. 03. 013. html

+ ] b ) b TR R A5 5 H (1212010913010)

CE0 WR(1981), 2, P N, BY BRI DL, Rk, AN SR M 5T b5 TR D7 TH AT ST . B mail: guojiao1220@ sina. com
s H(1981), B, i N, B BEREST 0L, ik, AT SEHLYE AreGIS I 5 THIIATSE . B mail: wangw €2000@ 163. com

£ 5IHE 59 ¢



F12% BFE 28 WACKE AR 2014 F 5% 38
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HAR LR W LA 15 57 J L R ST JEURN - B 1P s
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1 2000 2006
Table 1 Classification accuracy of land salinization in Hetao Plain in 2000 and 2006
2000 F 2006 4E
PR T mE R Wy oy RO B A WE ey
Bk HBUL Pk ek Tuk HBUE Pk ek
qEEh it 20 2 1 0 0 23 24 2 0 0 0 26
BB 0 25 2 1 1 29 0 28 2 0 1 31
o R SR L 0 2 26 2 1 31 0 2 25 1 0 28
L R ik 0 2 2 25 1 30 0 1 3 24 0 28
WisAk 0 2 0 0 11 13 0 1 0 0 12 13
it 20 33 31 28 14 126 24 34 30 25 13 126
R ERE (%) 87.53 91.20
1 2000 2 2006

Fig. 1

g Distribution of ; and use types of Hetao Plain in 2000
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Fig.2 Distribution ofland use types of Hetao Plain in 2006
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3.1 B eI R AT

X} 2000 F1 2006 418 AR 2R 4E K174 0 S 15 2 R
DX P A b ER A IR B s W2 2. AR 2 FT A R A5 R

2000 F R FL AR A T 5 794 83 km?, HHFTX S
MR 20 17% . Hrh, 8% & 54 - mf & oK, b
2 973 13 km®, A7 8 LML RIRR K 100 35% ;5 FLUOR: B SR
L, A 1478 81 km?, (R L HEIR I 5 15% ; PR
R SRl A, TR 1342 89 km?, o A b T B
4. 67% o Fhividl LML A= W0 A R A A )iz B R E
BL G IR h AL T TR 2, HL9) A A 2 R 6
P JRE (R R 95 A A TRDRRAE 2D, (R 3 A X IR e AR, B
YA AE IR B T A ORI X

2006 4EEh ik LA A1 3 938 75 km®, AT ATIX R
R 13 71% o b, BEHEL TR 1958 32 km®, &
A ER b B 1424 19 kn?, HE SRk 3 556 25
km?2, Z3 5 AT S MR 6 82% <4 96% F 1 94% .
SR M S ) A R AU B BV R A, AR
DA A oA, b S P R AR A6 T T AR 2 LG
B WEAE R B AR Btk A T S A AR B i
A TR A 20 2 ) B X DA R HE B AR AR X .

2 2000 2006
Table 2 Salinizication land area of Hetao Plain in 2000 and 2006

2000 4= 2006 4E

LR A GRIEALLG] B R R
/km?2 (%) /km? (%)
Bl 15839. 64 55.13 18 704. 53 65.11
BB 297313 10. 35 1 958.32 6. 82
R ER L 1342.89 4.67 556. 25 1.94
EEEBUL 147881 5.15 1 424.19 4.96
AL 7 094. 40 24. 69 6 085.18 21.18

3.2 B ERIE Ao
3.2.1 B EE AT

FI I 2000 4FH1 2006 4F 5 25 £5 54k - H ) TR, AR 5C
() AR 6 FEMFREBBUL L HERLRT . K3 X
ARAN RV R FE 1 £ 5k 1 b AE W 9T I BAE AR AL 3R, TEH R R %
LG AR B Tt T AR TR 3G I, B RO b . A TR, 7R
2000 - 2006 4 [u], 0 FEER A 1 AR A e bR, 1B 9. 76%
(IR R P A S G Y A wp: W B R A
5. 69% , B o A H S E i L, SERABLE N 0 2%, I H.
FeI N e P B etk R SR AR R £ Btk b i B
/b, AR A - M T R K

(U,-U,) 1
:bU—ux <% 100% (1)

A KRRl MR I (4R AR5 U, L U, 4 AR
SENIRI RIS 01 1% 0 ) FET 2 R 18 B T K a B 2050 b
IF 220 ) 9 B B K
3.2.2 FE/AHHE LA

FIFIHTSTIX 2000 45 A1 2006 4 F 4 355 4L - #5443

K

3 2000 - 2006
Table 3 The development speed of salinification land
in Hetao Plain from 2000 to 2006
it Ak B b EmE B Sk
£ st Hhete #hBte #HBe b fer

AL
/(%at)

3.01 -5.69 -9.76 -0.62 -2.37 -5.34

SEBR TR Hh A T B B 3) . B 3 AT
M A I 40 A A7 ) R I Sk S, AT
I A B S e, R A T A 0P T
R 3511 BL e e BT MR X 1 WAL B
AR Btk LA, LM TR T4

3 2000 2006
Fig.3 Variation of salinization land in Hetao Plain from 2000 to 2006
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4 2000 -2006

Table 4 Transition matrix of all land types in Hetao Plain from 2000 to 2006 (%)
2000 4 2006 4
BA W KR i e WA RS DB BRIV M EEVME BERTUE PERT EESREML
S 99.65 0.00 0.00 0.00 0.02  0.01 0.00  0.32 0.00 0. 00 0. 00 0. 00 0. 00
B 0.00 91.72 0.41 0.00 7.58  0.07 0.00  0.00 0. 00 0. 00 0. 04 0.18 0. 00
KAk 0.01 0.68 70.04 0.88 19.50  0.01 0.15 1.63 0.67 0.92 2.02 0.99 2.52
THP% 0.00 0.59 8.76 7.70 40.88  0.00 0.82  2.36 3.06 3.76 10. 70 3.89 17. 47
e 0.00 1.43 1.29 0.65 89.85  0.04 0.00 1.21 015 0.02 3.74 0. 62 0.99
R4 0.00 1.03 0.02 0.00 17.42  81.35 0.00 0.05 0. 00 0.02 0. 05 0. 06 0.01
g 0.00 0.00 0.04 061 0.10  0.03 86.01 1.83 2.30 6. 80 0.37 1.30 0. 60
BIEVbE 0.03 0.27 2.04 0.24 29.45  0.09 0.48 44.54 14.05 1.90 3.42 1.62 1. 86
VML 0.00 0.02 7.52 0.26 21.66  0.16 0.31 32.01 23.27 5.76 3. 14 2.02 3.88
FSEVL 0.00 0.04 0.54 0.17 3.12  0.45 0.06 14.43 21.72 53.85 0. 88 0. 46 4.29
BB 0.00 0.15 1.83 0.89 58.58 0. 00 0.37 1.89 0.34 0.09 26. 02 3.98 5.87
PR 0.00 0.69 3.67 0.64 45.23  0.06 0.16  2.01 0.32 0.13 23.05 10. 37 13. 68
FSERBAL 0.00 0.04 2.95 0.84 19.96  0.04 0.08 1.63 0.78 0.18 14.74 8.36 50. 40
I LA LR DUE () 4), AR REK BRI, PRRG B WH —EMRD, ZHEMTFHEBKELL SN h- 0 03,
R TIT 5 ORI TR B 2R A — G I, 24E #1 - 0078 2.- 0034 8.— 0052 5.- 0 108 8 - 0 023 2,
ZEBE L4505 0.010 3.0 003 7 H10. 000 9; i 78 43 753 £ - 0002 7HI- 0. 019 8, WFFTIK B L (¥ 28 K& Lb B AT 2R3t
(ALK ] IA BT RE B8 1 BUES IS A 20 RIE A0 TR B ok 39 TR0 % e B — s 1 e kAR A .
4
Fig.4 Variation of the evaporation to precipitation ratio at each meteorological station in the study area
4.2 #rh L3 SR ey KSR BE 10 g/L\10~ 50 ¢/ L AI> 50 g/ L /NN 21 J5 k2 e
4.2.1 HTATHE TRKAT I BEAT 53 36, TR L 0 AT I 5 4SS R 2006 A
P K B < 1 g/ Lal~ 3 ¢/ L3~ 5 g/1+5~ R R R AR 3 R AT B BT, SRS X 2006 %

c 62 KETERE
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5 2006
Table 5 T he salinization land area with different degrees of groundw ater mineralization of Hetao Plain in 2006
S \ ii@%ﬁiﬁwmﬂ/ km?2 ‘ S \ ii@%ﬁiﬁ@[ﬁifrﬂ/ km? ‘
RSB T R B YR B REHRBUL T #hi Y B
<1lg/L 278. 82 123. 80 292.50 5~ 10 g/L 78.79 10. 86 37. %
1~ 3¢g/L 1310. 66 352.89 884. 54 10~ 50 g/L 27.40 4.89 8. 41
3~ 5¢g/L 260. 21 62.78 200. 80 > 50g/L 2.45 1.03 -

Zobh R KL E I - b R AR IR B, WL 5.

M5 AIE B b R 3 Bk M e AN
R 034 7 o) A, (B AR B AR Ak I RO A A
2, MR PR BT b b % 2 1 b 6 35 4k 20 A 1 RO
T FL R AR K < 5 of L XK, Hr
R 5 KA BRI X S R KT LR 1~ 3 /L, Hkh
<L/ L, RN 3~ 5g/L. T, T4k 5 3 T K b

FERA HBHAHC KR
4.2.2 M TKEE

P K HR % B 1~ 2 m2~ 3 ma3~ 5m.5~ 7 m.
7~ 10 m<10~ 20 m.20~ 30 m.30~ 50 m Fl> 50 m FLANZ 5
WA J 32 H R K R AT 43 28, PR L o0 ] 59T £
PR 2006 A H ) T AR [ 2 HEAT & B AT, SR A
X 2006 4F %Gkt T 7K B R AR 6 e R b AR, IR 6.

6 2006
Table 6 The salinization land area with different ground w ater depths of Hetao Plain in 2006
R K m L AL T AY km? R AR - ERBAL T AR/ k2
R B P R AL T #h il BRI T R AL o R L

1~ 2 266. 55 115. 61 181.01 10~ 20 20. 65 9.77 30. &0
2~ 3 1054.42 293.95 723.05 20~ 30 813 - 10. &2
3~5 393 14 93.23 318.77 30~ 50 0.27 1.38 6. 49
5~ 7 108. 39 28. 05 93. 4 > 50 - - 0. 04
7~ 10 106. 65 14. 25 59. 48

MK 6 TTE H, L b h itk EE R AL T /K R< 5 m
MAIRR sk, AR 2 8 RTET A o 2 3R J5 A R B 8 6 Ak 3 ) o
SR 87.53% 90.39% 1 85. 89% , H: i T /K HEYE 2~ 3
m (1) X8l R AR SR IR AR R, # T KR KT 20 m X
BN A FARAE b k. T, MR KRR S
Bk KRB Yo

UEAN, SR MR 7K B0 73S 8 HE R K N5 25 R T,
R WK TN 45U | B HEME B R &4 R B N,
HURIRAREAK . W ANB A R A KSR

7 2006

b SR, PRI W HE KB R A 1% >, BB W BT
BCH T KK BB A fh o B BF KA B4R 15K % it T
TR ST 51 380K B 1 o, MK 4950 B, i A g
Hi T Aok - SR AR i T 28 K 7% 2 A h WA 1 T R
PERN
4.3 Yt g RE

S22 T JE 2006 4F - T S A 6 P IR 5 B A
P P2 0 AT, SR ABIFSE X 2006 46 AR [F 24+ 4 bk
A - M AL T L, L 7

Table 7 The salinization land area with different lithology of Hetao Plain in 2006

b A T AR/ km2

3t ER AL TH AR km?

WU e wmaoe wEawe || L O o hmagik | RERUK
WA+ 500. 83 95.03 266. 64 by 68. 40 25.59 93.53
W URER AT 12. 08 6. 67 27.43 EREET 152. 08 119. 81 165. 98
Hy an b 237.31 59.78 283. 81 s 36.95 19. 48 41.88
WA+ 561.70 132.38 332.61 k> 2.54 0.67 9.09
Fit 386.34 96. 85 202.71

M T RIE R R E R AR WA T b TR AL,
FlK(28.68%) , vk KW B4 (25. 58%) , B ok iwb
3R 19.73% F1 12.12% ; " FE & itk RAEET 1 1
THARAZ b % 55 R (23. 80% ) , Hak AHh did (21. 54%) , &L
FEEE L4380 17 419% F1 17. 08% ; 5 3 3 itk KA AEW
bbb AR AR A R K (23 36%), LR B 4l /b
(19.93%) W45 - F &+ 40 0 18 73% F1 14 24% . W]
B e i = i IV 2 < 14| R L S

b 5 R R R AL
4.4 Frh i ey Ah BE

ANV B AVE 5 A BEIF RA K b AR s R
B NI B, 2o A AR 5552 B IR, K i Ja vk
AR R S — T, RN 85, ST, I
MR B R B R R, ST 200 MG A T K A3z, PR
SRR, 2 FEHLBEAT JE SRR R, B 20 (0 PR AR L Sh ¥tk
TREE, £ 40E 3t SRV AL RSO

ST 5FE - 63
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(1) A 2000 4E31 2006 4F, HFF X #h i fk b AL W 2
WD, D 1856.08 km?, FFIYBERE N 5.34% , Hrifk
B TR AE DX A M TR R B R 200 17% BE AR E
13 71% .

(2) ZEWF ST 3T P4 WF 900X 268 B85 R0 b 5 R 95 Ak - 3th i 8 0k
B, A UL R R AN T B R R Ak M
AR 10, 35% kDB 6. 82% , R ShisAb - B
LW 4 67% W/ F] L 94% , R b B 5 15%
W E 4 96% o FEAR b Hh AR ER A U R O 3, RS Hh X A
FrEAL.

(3) WFFTIX A Hh 2R B Ak B A5 52 IX I ZE PR Bl L T /KB I
S A NSRS SR R R, i S R K E R
W BRI R K R .
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