202317 TEHEK 22 F 42K # 1
Jan. 2023 Journal of Irrigation and Drainage No.1 Vol.42

= SEBKIRSMECK RS -

XEHS: 1672-3317 (2023) 01-0138-07

EX A LIRS UERIB RO AR
FHgR', BEET, T R, ERE?, kKa?

(1. BARAREAFFRLIZ, LF 100038; 2. AEETEER KA REFT S, AEE EF %R 015000)

OB (B8] TEERERT — R4 RE TAMERRY RE, HiEREBK, R LELFL, 28043t
R AT TALG 2 AR IR e AL E AR RA RN ELZEBRERFRETEE R Rl 4T ALY 2 R4
[ 7] k% %at4089 Landsat8 % A T 2 R#1E, KA ISODATA RAF Kk AMNRRTEER ARGy ihmsb, &
BARZ BTk ARRERMELS d BN K, g d EASBEGR S, MEEBE LT @, 157
p-d XFZ&, (LR ey Rl MM semBREF T, LB hd & ZNHk44iE, 2013—2016
S0, AT )G 69 R AN 500 m LR A LA SR T %R 49.63%, RS 86.81%; 1000 m FEE A @R T %
RAK 47.95%, & 95.06%; 1 500 mEE Py, RN @A T EEE RAK 54.56%, K& 95.68%. LiERIAHhik
Ayt @mAREAN, EEAEBKGER, RO BRRY B, [£48)] OL2#ERHERI KEHEE TAG
AR FRIFHERTITO. QFBIG T RS HAEXAERENHE RETR, AHIPHFHTARERIH. OFHE
A A TALH 2% T 2R A M 69 1 3E 2 At AL, @R R30I 3 %o TALAT 69 8 1 20 R, HIEA R UK

X 3%, #Ta TALEY /4T RARBA 2,
x PR BR; RilAta; EE; HAi
hESHES: S156.4; S127 NHEARERS: A

¥, o
2
OSID : w3

doi: 10.13522/j.cnki.ggps.2022036

FHUR, RIAE, I, F EXWWLEREMRERITESEMRD]. ERHKFR, 2023, 42(1): 138-144.
WANG lJinglang, PANG Zhiguo, JJANG Wei, et al. Evaluating the Efficacy of Channel Lining in Ameliorating Soil Salinization
in Hetao Irrigation District Using Satellite Imageries[J]. Journal of Irrigation and Drainage, 2023, 42(1): 138-144.

05 &

7 i SCY 3 DX 3 i K — 1 K
TEHREX, T 2AETREMX, 2.
UGS AR R BRI SR RLR (M52, XA
715 7™ 51 4 Ak ) M . 1 Dy 3 L X
BB R A P R M, 5 ER AL R 2 b Y L
AP BIIN IEH T Feid BRPEAS . D% T SR ) R
JE& e 976 55 7 TH (B 9 — B % b X R 5 S,
(B i T SR B A R PR R 2R, K2 BT 7T Ak
KA ETR K S 5 TN 18 KT ] ) R Al it g AR AR
W, g IRIE B KGR R A . IR R
AR K EE R AR, BB K & RN IR IE
- SR KR, A TARE A H A2 B I IRIE S
ZAI®Y T e ) R 7 < ) 5 W 2 A 0
AR, TE BT R SR A HOR D — A5 BT AL
RIPPAL 75925

Yk BER: 2022-01-17

HE4WmB: EXERBEESTHE (51779269); “+=1." HEKE L
RIRRE (2016YFC0501309-2)

fEZRBN: THOR (1997-), B, WEAFRA, FEMNFIEBBE IR
5. E-mail: wangjinglang_iwhr@163.com

BEEE: BIRE 19755, B EMmPTREMN, 38 MN3HREREAR BN
FHWFFL. E-mail: pangzg@iwhr.com

138

[rscit el s RBEEARN AR, TREREK
(147 BT 8] 43 1% 5 F0 25 18] 43 W 26 3045 2R AR T+ R
TR JBRE A5 R M ) b ) TR AR AT AR T 4 N LR
EE AT, [JIN, 206 TR R R AT LA
A P f Y3 Ao ) TR 1) 77 3k RO B A B s S
ER b P 12 R U AH DG ST I & 20 4D 70 4R
£, 8N T H AR bR . 20 T4 80 4EAR
JG, BEERENETENBNMSER, FIHRE S
AR W43 2607 AR B ER B 8 i AP, B
RS T T AL AR BIR N, IREUTIRZ R L
B, (HEARMERA R FRAROGRE LA
01 S AR, s 7 P bk 4 T 3
- R H TS R OB T R, R AR L ) s
e £ op T 7] WO RGE L0 AN B o JEAR IR A5 MPE
FACT R 2R Bk, N HE°IERE T Landsat/OLI-TIRS
B 0 BRI B, SRR s DOE T R AR AL b
X 5 Bl bt 6 23 P 0 S5 B9F 9 Pt S R T X — R R
7 SR ) e PR AE A3 TR, AT 2R B 5 A
Y E. [UIAAY BT, Tt b6 E
AL RIE VSR T, WAEMBIG, PR
o WMEEX WA E R PERKE, 26T
P N1 BORMBRE, BT X Ry X 3 0 A



FHOR % REX AW AR 3R R BTG 50T

T AR By ER AR PEAG v HLh = — @ i 7T AR 3 2 ] 2 E DX e R O RE S, ) W T

[ AR e Bt ) B ) BRIk, ARTR SRS B 32.8 75 hm?, PUREREEAY 19.58 /5 hm?, HH 5 TL
) FH 28 AR I DAL R AT i) TRERCR AT B SRR, SRRFRTEL 13 N2 EA 4 4
o FIHHE(E ERFAF R R WESIRER EERSWERTS . FHREMTRIER, 1EAX
M ) SR ARt T AR AR AE B0, AT 20 B B TR TR A AR R IR TR AR R X N P EEBE R K, RIE
TAREXT R I 2 2 A AR R R P iE b R AF, 78 2016 FELUEIH T T KESELE

PRI 5 KM0E TR, RRE R A 5N LM
| MRS TR SR, M AR AR
1.1 HARXER WIRLL Bk BT LI R 4y, 2R XKD R S

FEREX (F D MTWEHBERXIEEE, #H 70%, kL5 19%, Fkih 11%, h4bEm X
bE, EXAHFEER/ATIEOE, LEE. I R & 50%, #rkid 32%, Zikid 18%. iR
WX BUER e SRR AT S N E X, X2 g RJEE, PR X 3 E AR R A Ak
KN 160 mm, ZAFEFIZE KR 2 250 mm,  JEWR T, (HEARFEALE A RS A .
FEKEMZAREZR R, 54 IESWM, # 2016 4F 3 H, FTrRESLil 7 IRER TR, R
FCER IR . Sz HL R K A T B UK S, ShAt N RS EE X E R KA T E B R
(T AR AR A By 523008 BAPE AR AL R AR, B B B ( http://www.zghtgg.com/plus/view.php?aid=29231 ) ,
A PR AR M SR B B I S A A Y EREIE SRR TR BORAT I, B IR E X
MR, TIEREMERSBOKEHIERK TS, B o T B e, H5E TREA—E. ARIESMB
(IR RE 2 g N8, E R, EMEK 2 MBI W AR5, AR SR ECE GO EDUBE 4 A
R SR R R oy ) B IS e I B R AR AT SE AT R IRTE, ] 2 B . 4 2R BUHXT IS
FIHAS . BTCL, VEMTEZ). RAGEXS AT oA TEFEREL, MERFZWEE RGeS, 2
BRI R R B . | 1998 fF 24, Vi IAHES Ao 114373124764, 18+466—20+368.
EREX ST — RANATKSGE TR, BB R 29+100—31+500. 37+241—38+588, f=if2 H rd A Ak
HApEree. KBEPZES TR0k ik, & F b meER av i b, F5 el F
TR IR s AR R k. HFdRE

107°00"E. 108°00"E 109°00"E 108°00"F

41°00"N
41°00"N

v Tz o 7]
Z & p S ¢ ]
2 CE T e it
g i = e i (m)
w1076
Y i Clmeme smm e s ,»f}/\? v @ e i 1 s
107°0'0"E 108°0'0"E 109°0'0"E 108°0'0"E 108°30'0"E.
Bl TEEREE B2 Ei#EEE
Fig.1 Location of Hetao Irrigation district Fig.2 Typical channels location
k1 BARE
Tablel Typical channels attributes
KBS IR S [EpiaEd K AL K /m P -3
Eifa  11+37312+764 40°56'53"N, 107°4330"E 40°57'40"N, 107°44"20"E 1301 £ +(0~500 m)/Eh 1L +(500~1 500 m)
F¥ b 18+466—20+368 41°0721"N, 107°45'5.9"E 41°1'43"N, 107°44'46"E 1902 Ak +(0~1 500 m)
Frc 29+100—31+500 41°6'19"N, 107°44'46"E 41°7'27"N, 107°44'19"E 2400 2k 1:(0~1 500 m)
Fyrd  37+241—38+588 41°1020"N, 107°45'44"E 41°112.5"N, 107°46'58"E 1347 £ :(0~1 500 m)/£hAL#E +(0~1 500 m)
1.2 iR Landsat8 OLI £ tilk#ds, HEUIAMAN 16 d, W&

DR BRI (SR IURS P, D R BRI S X LR IR S B, HAT A — BU A

DU 20, R DR AR cdE #2 P 5 B TR — I JIERIG, A7 Rk
L 1 RS AR A I (R BE AT A . W TR T 2 ERAITEREX BOWE BRI B BR O AT 2%
139



FEWEHE K 4] http://www.ggpsxb.com

PUSGERGZ BV A, 4R 4 A¥IE 4 A%
A Landsat8 OLI S48 i LR A EAE ORI . 73X 1]
], WEX BRAEDD AL T2 I B, xR 78 a5 2
AR, AER IR . FHREAMT 2016 4, N
VAl A ) AR R 8OR RIS 0BG R AT ) A1 7D 2k B
TARIENL, TR 2016 FFERTJE 2 AN R AR .
Ze0mit, WEKMREAEA 2013, 2016, 2020 L
S8 1 SAEIT

2 B KR

Table 2 Data list

e BRI H 39
LC81290312013110LGNO1 Landsat8 OLI 20130420
LC81290322013110LGNO1 Landsat8 OLI 20130420
LC81290312016103LGNOO Landsat8 OLI 20160412
LC81290322016103LGNOO Landsat8 OLI 20160412
LC81290312020114LGNOO Landsat8 OLI 20200423
LC81290322020114LGNOO Landsat8 OLI 20200423

1.3 #HRIRUR BT 753
IRTEATIRCR IS IIPAG S 3R HoeRE
B PR E, HkeZEEMN XA, &ESh
Geit S BB I S ARG (1 3)
[ Landsat8 ] [ ]

OLI R

Eigh
v

|%WB%W|

|1$0DATA&)%’§|

(mme ) ((zmanx)

gttt

(%ﬂ‘ﬁi)] TRERT ERAOR VPGS %)
B 3 &Gk iRAR
Fig.3 Flow chart of assessment method

#HOm o fE B SR A ISODATA - ( lterative
Selforganizing Data Analysis Techniques Algorithm) 75
2. ISODATA Jjitis—FheEl B 328757, Hasr
7t K-means J7iE5EAE b, 38T &R0 2 M
B AN TCTSE AR P R X, (HFHEH —ER
R AR . NNRZENL SN, 7 AR
EC B R TSt . MRRIA) L 78 ol /N R 2 )t AT LA
BORBI R, AR E > FER AR 73 1]
WM E RPN, ShmH b T SERALFERE (1 2 5
FERREERBAL X I, EhBaAl AR 1 i 3 ith S

T8 WEENTRIDFEA X 7 =3 22 57 (R AE AR K

ISODATA 515 0] DLt KPR FE BRI o0 3 2s, AR5t
N L H AR A o2, Jl/ N SR At IR 43 () v
ft. ISODATA By HMSH KB T: HRTIRE

140

10, ZALERIEA 5%, ICKIEFMEZEN 1, /b
HKIFFEE N 5, IEAREON 10,

Bl 3t A1 ZRE 1473 [ 93 A 9% 28 K 22 18] 20 A 1)
Jiike VAIRIEyhty, fESGEMMA RS MIX, Xt
G b DX A (0 SR BB T AR AT S, R ALK
FEN W sh i e bs, BAR A 0y:

==, )

A S NN AT (m?) 5 L A
HEKE (m) .

AR ETIX, A LSRRt % T @
HmIX G d Mamlhize, ARIEZ Rtz 28
P EIR RS KRBT EAR S, ZrP XK
WEHN10m,

R P ) SRRk P A 2 AR A i 2 2 B B b 1
B8] 3 A R AE A R R I, G0 SR SR T8 Ao )0 SR s b A
R IIBTRIER, s I .

2 ER55

2.1 EhEHBIRENEE R

T EREIEMTTE, $EH 72013, 20164F Al
20204E [ EHEIX bt (4> , RIS PR
GREARNT G5 FAE BEIE, ShAb $E BUR AR RS FE AR T
85%. MIBHUAE KRG, WEEKX LIHERKRZENEM
iy 5B T B, 20134F E X A £k Bl b i AR K
646.74 km®, 201643 X A EhBsHL H AL 9279.16 km?,
20204F HEX Py Er B fi #749255.18 km?, IR KT
REtath .

Sl

108°00"E

s
‘ -
N e
&x \
i s
£

e
5.2
e
7 1)
- —_— i
. oo w [
() 20134F
. -
.
e
P :
e
( &
e
T \$ ) ;
i ' ‘ i
S o b "
Loid 0 5 10 20 30 e
nnnnnnnnn
(b) 20164F



FHOR % REX AW AR 3R R BTG 50T

108°300°E

"
“‘;ff\a

Al
A
‘ 0]
—
e’ St 1 [

108°00°E

()20204F:
B4 2013—2020 2 A3t 32 I £E
Fig.4 Extraction results of saline-alkali soil from 2013 to 2020

2.2 FWRIE DA

PN ) SR b T AR AR A MR, R IR IR | 2 o-d G &R
Mgk, WESHR. HESH] %

1) XFEE3 aZi X A Shash A, 20164412020
TR RNPE, U B TR AR T #h s B
R

2) XTHCHIZ RS, Shos 2 B BRIRRHIE,
Ut B AT W) AR AR T Sh i o A A R, NI BT 40 AR
B R AT, G, BYBRIREEE B

3) ME AR TT LUE i, AP0 AR 52 e R Bt v

FEFEARER2/NER, 2H—N42100~300 miys H A,
2B /N 2600~800 myE [l P, 20204F 3= E £800~1 000
mys R, B A Y LR X T

I=A
a2

M A7 F — 5E B

N NI T —— Ve S 2 - on N
PL10 My SRREIAI R, 78315 E EMIL 500 mighE RN, EZEEH1 300 migkE A
1000 ¢ , X
BB — FiFa — F¥Fb
= 80 | —— Fc F3d
g
£ 600 |
~
™
5 400 f
=
‘]é
= 200 ¢
f”1_/_/—/
O 1 1 1 1 1 1 1 1 1 1 1
10 110 210 310 410 510 610 710 810 910 1010 1110 1210 1310 1410
ZEh X 5 Ed /m
(a) 20134F
700
oo | MBE i —— i
Eso | — F e B
E
~ 400 |
X
{:g 300 |
=y | e —
= 200
# 100 |
I e
10 110 210 310 410 510 610 710 810 910 1010 1110 1210 1310 1410
ZEph X FEfEd /m
(b) 20164
500
BB ——fa —— Fid
PR —— =¥ rd
E 300 |
~
S
)
X3 200 f
%
i%(
10 110 210 310 410 510 610 710 810 910 1010 1110 1210 1310 1410
Z2h X i EEd /m
(c) 20204
H5 g-dx & iy &

Fig.5 ¢-d relationship curve

FPra. Fhrb. Fhrc. FHrdILA%RE A S

F£ OB, 7£2013—20164F, I N A M Jf R SR HER
141



FEWEHE K 4] http://www.ggpsxb.com

B 4 R Mt R P A 5 A R R A B R AR
WEHU IR B B4, . PR R AR
—3. LEEREAE LY, Fita, Fhb, Fitc,
=G VY B T 7 00 ) - 358 5 T 0 A I A 22 5
FEFam 500 myE [l A A #E+, 500~1 500 mii [ P

RERACEEA L, SFESEbIMIL 500 myt [ Y359 Eh A HE
WA, FEFreHimil 500 mysE A NEE L, FEFFdH
1 500 myt P 3k E AR IR & 0 . #h
Bl b TR AR AR Ak AR 3T/

%3 R R LA RTL

Table 3 Change of saline-alkali area around the channel
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1500 -52.66 -61.99 -82.01

3R HN, FHraR)=F5rd1E2013—20204F JH[A],
PN R AR T R AR AL B B . T2 B a B A I R B K
500 myti [l £h 5 [f A7 H1 20134E 19120 751.6 mP%
202044115 924.7 m?, THIAE/>86.81%; 1 000 m
T4 [ 17 S5 6 1 T A 2013 4F (1) 487 588.9 m?[% &
20204E[¥124 071 m®, [ FU8i/095.06%; 1 500 mil
] 6 5 B b 17 AR 11 20134F (9690 477.4 mP[#% 2020
4E 1929 824.7 m?, THIARIE/95.68%. “FibAs LI
/N, M2013—20204F, 1 500 mi Bl P 6 el b i AR
Wik /1>642 544.5 m?, ks> 7 54.56%. 45U B HIFI
LTI T AR 9D 70% A0 A7

2016—20204F 1£.2013—20164F 1AL 1K FE K o
1 500 myGHE N, 2013—20164F £hHlihh i AR AR 1k 2
KN FFral)-54.25%, 2016—20204F £ fif 1k i i3
A E K IR BEFE Fal]-90.56% .

#h AR A TE DR - DR AR R LR AN TR
AR K B B R AR, ROk  HK )
g, KoNsEEP, EEamE, EEBKIE
Wr, TIEAFRKRESAE . FEifa, FGre, FId
PN g R G EEOK, ATRS,  ERmH T AR AR AL
RIIKTFFGrb.

317 g
3.1 ERANIENE

LR, RIEAWR B S REE S
TE, AHSE T H N U TE i b ER B AL R 95 1 Rk
TR . VL SCERM R s YL e T R oK

142

KL, V7 3Q&E IR 0T AR B b T AR R 2 . ASHIE A
HREBIEEB KBS MR HE KR, TS
KRB SE LR BRI, KB RAM
TR, AL T 5 Hh T R 5 i 1) 7 52 R N7 YR 3
o REVAN SR B T AR B DG &R, PRI R 8 IR AG
IRIEAT WO AT RE M, Fe o AA 7B AR KT
Fl. ZBFHH (RBCA BRI X 1) /K Bl
TRERIER G2, FRAA 22 1 RIE T
BEEIE o ARG TR R A R — e & BRI
B2 R R B, T HE 4R k. A
BT 55 A2 8 B AR AE YR 18 4 ) TR S8 R VA 7 T ) —
W, EARRIFT A, o LU — Bt RiE%
KIS ER A gk (1) R AR S, SR e R
MERIEBK, AGIBKER B 1.
32 REZR

1) AWFFEHE v 2013, 2016 4EHT 2020 4 [1)3E
AR, PR 30 m. R ICIR D RHRELSE B
SRR . TR AR AW S AT DL BEYR, SR A
3 1 TS 4 () AR, %I K 1R AR 1)
ERB b ) 2 18] o A AR A D o

2) AR HERME R D . KRB
HURK, HBTE 7T EGE, AT DLSE IR IE SN I R
d K ERE RN, N ASHIE 5T I 458 A H B N4 T
{14 [

4 &5

1) ASHIE TR SR A WIPPAG 77 72 7] LA Rt



FHOR % REX AW AR 3R R BTG 50T

SR ST A R P 77 0 R . ) BT A A A A
1 TR AT

2) FWIETE, B o A AR R AR,
JE R B35 51 o AT e AR NI R A0 A, SRt 2
FE T R IX T8 FE ¢ R 2R 2R AR, R B
2 M, H—/JE 100~300 m JEHEA, oA
J& 600~800 m & A .

3) 2013—2020 4, F¥F a. FIHF by FIF c.
F5F d 1 4 ZFIBUEBI 500 m YRR Y, EhEh
TR T B IR R % I 49.63%, #x i 86.81%; 1 500 m
YO EEI N, SRERHE A BRI R R IS 54.56%,
95.68% . IR IE AT A AT LAAE b B I IR T T A (1) A
i, AeF B P 2 T 7 ) et T R S 2 k>

4) 3 M PR T ARAT R VR BEACR, £
SRR BRI DX, AR TR AT R A

S MK :

[11 2% @ E ORI & R X AR Sl R RN 142 LW 5L [D].
WERIFERE: A SR TR, 2019.

LI Qin. Research on social changes in the view of water conservancy
development in Hetao irrigation area since the founding of the People's
republic of China[D]. Hohhot: Inner Mongolia Normal University, 2019.

[21 SRR, EImPE, AIGRE A5 B X L A R R AR TR
AR ACI]. HEBEHE K 43R, 2018, 37(S1): 118-122.

ZHANG Yigiang, WANG Ruiping, BAI Qiaoyan. Development and
change of soil salinization in Hetao irrigation area of Inner Mongolia[J].
Journal of Irrigation and Drainage, 2018, 37(S1): 118-122.

[81  Z54 JHE 3 M, 58 W HEKOW S0 R 2 7 X H R SRl £k 43

JEREFER I R2 R [T]. FEEHEK 5441, 2021, 40(7): 122-129.
LI Zhengzheng, QU Zhongyi, YANG Wei, et al. The influence of
subsurface drain on solute movement in soils severely affected by
salinity and alkalinity in Ordos region[J]. Journal of Irrigation and
Drainage, 2021, 40(7): 122-129.

[4] HEREE RREM, RF. MR AHIE A S R R ORI E AR AL
BT LA 2R, 2021, 41(23): 9 364-9 376.

DU Bingchenxi, CHENG Yongxiang, WU Ling. Analysis of negative
correlation between vegetation and soil salinization in Junggar Basin[J].
Acta Ecologica Sinica, 2021, 41(23): 9 364-9 376.

[6] EH TEIIEXEENY S SRR A[D]. % HEE TR
%,2018.

WANG Zi. Experimental study on canal lining and seepage in irrigation
area of Yellow River in ningxia[D]. Xi'an: Xi'an University of
Technology, 2018.

[6] MARTIN C A, GATES T K. Uncertainty of canal seepage losses
estimated using flowing water balance with acoustic Doppler devices[J].
Journal of Hydrology, 2014, 517: 746-761.

[71  SEmEH, Z4ks, e, 55 HTR R E X L Hh L IR

TEAR[I]. BEFEK 4R, 2018, 37(11): 69-75, 83.
SHI Xiaoyan, LI Weidi, YU Lu, et al. Using Remote Sensing to
Evaluate Soil Salinization Distribution Over the Irrigation Areas in
the Manas River Basin[J]. Journal of Irrigation and Drainage, 2018,
37(11): 69-75, 83.

[8] HT=3, MER, AJeE, 5. AR TURRE IR R 2 R 0 or
ARFAELT]. FHLFAR, 2021, 29(4): 749-756.

JIN Sanling, ZHENG Zhirong, DIAO Zhaoyan, et al. Distribution

(9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

characteristics of topsoil salinity in Hui River wetland, Hulunbuir
grassland[J]. Acta Agrestia Sinica, 2021, 29(4): 749-756.

BRI, sk, Fh5KH. FIF CBERS-1 T2 Hdm it 47 Bh it & i 15
SRBUS T[], [ L BERE K, 2001, 13(2): 48-52.

HUO Dongmin, ZHANG Jingxiong, SUN Jiabing. Using the cbers-1
satellite data to study the thematic information extraction of saline
dryland[J]. Remote Sensing for Land & Resources, 2001, 13(2): 48-52.
Te R R. RLLAMIUTTENT T B K BE 5 2 S Bt 2h 25 il v iy
R[] [ A BRE R, 1993, 5(2): 17-21.

QIAO Yuliang. Application of aerial remote sensing to surveying
irrigated fields and dynamic monitoring salinized soil in xinding
basin[J]. Remote Sensing for Land & Resources, 1993, 5(2): 17-21.
KIGT5, X mke, XIPRAE, 45 i = f N ShT o K A 7T )], 28
TSR, 2001, 5(1): 46-52, 86.

GUAN Yuanxiu, LIU Gaohuan, LIU Qingsheng, et al. The study of salt-
affected soils in the Yellow River Delta based on remote sensing[J].
Journal of Remote Sensing, 2001, 5(1): 46-52, 86.

KN, Tk, TURR, A BT RE IR A BT = A W X R A 43 AT
T[T SBIESE K, 2006, 21(5): 34-36, 76.

DENG Xiaolian, YU Rong, KANG Qing, et al. Monitoring of the
saline-alkali land distribution in Yellow River Delta based on remote
sensing[J]. Remote Sensing Information, 2006, 21(5): 34-36, 76.
XIZE, 5kAn, £, & BT RIS RHE R LA [I].
LA GEE K AR, 2008, 27(2): 138-142.

LIU Huanjun, ZHANG Bai, WANG Zongming, et al. Soil saline-
alkalization evaluation basing on spectral reflectance characteristics[J].
Journal of Infrared and Millimeter Waves, 2008, 27(2): 138-142.
AEHRIR, BIRE, TWEZR. AR IR b i S i S B ARl R[],
K L ARFRER, 2017, 37(1): 155-160.

HUA Jinxi, ZANG Shuying, NA Xiaodong. Retrieval of soil
salinization process and its dynamic change in Songnen plain[J].
Bulletin of Soil and Water Conservation, 2017, 37(1): 155-160.

PR, T Landsat/OLI-TIRS Ho#fs i) Sh At BCIRAID]. WA RS
i WEEEITE R, 2016.

SUN Guangfu. Pattern recognition of the saline-alkali land using
landsat/OLI-TIRS data[D]. Hohhot: Inner Mongolia Normal University,
2016.

TR, RAEE, B AT O RHE R T E AR X St 2
Sy TRBEFE[)]. 7K T ARAFIE AR, 2013, 33(5): 123-129, 164.

ZHANG Junhua, QIN Junqin, LI Ming. Prediction of soil salt content
based on spectral characteristics of soil in northern Yinchuan City,
ningxia Hui autonomous region[J]. Bulletin of Soil and Water
Conservation, 2013, 33(5): 123-129, 164.

WEE L, DAL T, B, 5. TR REX MY X 4R AR e R i 4
AR WA BEBHEK 24k, 2020, 39(8): 26-34.

HUA Qianji, FENG Shaoyuan, GE Zhou, et al.
spatiotemporal variation in salt content in the plough layer in Hetao
irrigation district[J]. Journal of Irrigation and Drainage, 2020, 39(8): 26-34.
XIS, I T, {5 KR, A5 RKBRRT A 5l SCI U R /KB IR
ML), A HOMVER 2224 (H AR ARR), 2016, 52(3): 380-386.

LIU Xianze, YUE Weifeng, NI Baofeng, et al. Impact of autumn

Intra-annual

irrigation on groundwater dynamics in Yichang Irrigation Sub-district,
Inner Mongolia[J]. Journal of Beijing Normal University (Natural
Science), 2016, 52(3): 380-386.

Wyt R R AL S K RIS R IR0 B T /R AL 3 A5 4%
WEFED]. Akt E s A e, 2011

YANG Huifeng. The experiment on water and salt transport of
unsaturated zone and the study on dynamic regulation of groundwater
depth in soil secondary salinization area[D]. Beijing: Chinese Academy
of Geological Sciences, 2011.

PRI, TR, R AL, 5. EhiitoKa Fishe ) Kok sl s

143


http://dx.doi.org/10.1016/j.jhydrol.2014.05.074

FEWEHE K 4] http://www.ggpsxb.com

B[], SER R T HIRE, 2021, 402): 12-17. [23]1 M7, T35, REE, & ETAROCEHNREARRRIGS TR T,
SUN Xiaoging, BIAN Jianmin, ZHAO Yuhong, et al. An experimental IKFIKIE TR, 2015(1): 20-27.

study on water infiltration capacity and water-salt dynamic transport of HE Ning, DING Yong, WU Yulong, et al. Experimental study of
saline soil[J]. Research and Exploration in Laboratory, 2021, 40(2): 12-17. distributed optical fiber temperature measurement technology for

[21] Z/b=2. BT ks R R E G 2 AL R 2 507 7. U measuring leakage in embankment dam[J]. Hydro-Science and
X NBID]. v LR RRHE K5, 2012. Engineering, 2015(1): 20-27.

LI Shaolan. Studies on several classifications of land use based on high- [24] xUBAE, B, F5E#H), 25 & Kalman-BP gh& (RS /KL EIH
precision remote sensing images: Take Yangling as example[D]. 75 BI85 IR I AR R Se[0). R K AL IR SRR AR, 2018, 16(5):
Yangling: Northwest A & F University, 2012. 179-185.

[22] SkEM, PETE, . HUEREB A N LR K NS5 LIU Mingtang, TIAN Zhuangzhuang, QI Huiqin, et al. Research on
7] EEREHEK 23], 2016, 35(7): 35-39. leakage monitoring model for high-filled canal of the middle route of
ZHANG Guoxiang, SHEN Lixia, GUO Yunmei. Effect of soil structure South-to-North water diversion project based on Kalman-BP fusion
on water infiltration under moistube irrigation[J]. Journal of Irrigation network[J]. South-to-North Water Transfers and Water Science &
and Drainage, 2016, 35(7): 35-39. Technology, 2018, 16(5): 179-185.

Evaluating the Efficacy of Channel Lining in Ameliorating Soil Salinization in

Hetao Irrigation District Using Satellite Imageries

WANG Jinglang', PANG Zhiguo'’, JIANG Wei', LI Gendong’, ZHANG Xiaohong®
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;

2. Inner Mongolia Hetao Irrigation District Water Conservancy Development Center, Bayannur 015000, China)

Abstract: [Objective] Most channels in Hetao irrigation district have been linned in attempts to reduce seepage
and ameliorate soil salinization, but there is lack of understanding of its efficacy at district scales. This paper is to fill
this knowledge gap using remote sensing technologies. [Method] The analysis was based on Landsat8
multispectral satellite imageries, and saline-alkali soils in the irrigation district were automatically extracted using
the ISODATA clustering method. A buffer zone wide d on both sides of each channel was identified using a spatial
analysis method, saline-alkali area and the salinization index (¢) in which were statistically analyzed. [Result]
Saline-alkali soil area decreased significantly on both sides of the channel after the lining, and spatial distribution of
the saline-alkali soils is in a trapezoid-shape. From 2013-2016, the salt-alkali soils within the 500m proximal to the
channels had reduced from 49.63% to 86.81%, depending on locations, while within the 1 000 m and 1 500 m
adjacent to the channels, they had reduced from 47.95% to 95.06%, and from 54.56% and 95.68%, respectively. Soil
texture will affect the change of saline-alkali land area, and the area of saline-alkali land decreases faster in the
region with low soil clay. [ Conclusion] (O Satellite remote sensing technology is feasible to evaluate the salt
control effect of large-scale channel projects. @ The spatial distribution pattern of saline-alkali land changed from
uniform distribution to aggregation distribution after canal lining. (3 The channel lining project effectively inhibited
the soil salinization process on both sides of the saline-alkali land. @ Soil texture indirectly affects the treatment effect
of lining engineering. The treatment effect of lining engineering is more obvious in the area with lower soil clay.

Key words: irrigation district; channel lining; remote sensing; saline-alkali land
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