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Water and Salt Transport Pattern and Balance Analysis among Different Land
Classes in Yellow River Irrigation Area Based on Dry Drainage Salt Control Model

YAN Yan' SHI Haibin' MIAO Qingfeng' WANG Guoshuai’ SU Yongde' YANG Shuya'
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018 , China
2. Institute of Water Resources for Pastoral Area, Ministry of Water Resources, Hohhot 010020, China)

Abstract; In arid and semi-arid areas with shallow groundwater depths, where the distribution of
cultivated and wasteland is more dispersed and broken, dry drainage and salt control are important
management tool for reducing soil salinization. Dry drainage salt control makes the non-irrigated
wasteland an evaporative salt sink area, receiving water and salt from neighboring irrigated farmland.
A typical dry drainage unit ( wasteland and adjacent cultivated land of different crops) in Hetao Irrigation
District was used as an example, and Darcy’s law was utilized to calculate and reveal the water and salt
distribution and migration law between the wasteland and adjacent cultivated land. The results showed
that there were significant differences in ET among different farmland types, and the average ET of corn
farmland was 23.47% and 88.97% higher than that of sunflower farmland and wasteland, respectively,
and the ET of sunflower farmland was 53.06% higher than that of wasteland; there were obvious
differences in the salinity of soil in the root zone (0 ~ 100 e¢m) of different crops. The salinity in
sunflower farmland was 2. 10 ~2. 47 times higher than that of corn farmland, and the average soil salinity
of wasteland was 2. 81 ~ 6. 95 times that of cultivated land. In addition, during the spring irrigation and
crop growth stages, irrigation and precipitation caused the groundwater depth of farmland to rise maximum

of 157 em, which promoted the migration of water and salts from the farmland to unirrigated wasteland,
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alleviating the salinity in the root system of the cultivated land, and sustaining the growth of the crop.

During the spring irrigation period, the irrigation water of the sunflower field leaked and quickly drained

to the unirrigated land, resulting in the maximum water and salt fluxes, with the average water transport

amount of 0. 045 ¢cm/d and salt transport of 0. 013 mg/(d-cm’). Wasteland, as the drainage area of

cultivated land, had the function of maintaining water-salt balance, and the water-salt transport law

among cultivated and wasteland was quantitatively analyzed, which can provide a theoretical basis for the

water-salt balance law in arid areas.

Key words: water and salt transport; cultivated land; wasteland; groundwater; lateral flow; dry

drainage salt control model
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Fig.1 Schematic of study area distribution
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Fig.6  Dynamic changes in soil salinity during different crop growth seasons

L, Bk M I ER e M 2 8] AE AE — R AR TR AL
T UERAHL T fE X — i B2, R A Surfer #{F 1Y Grid
Vector Map TJ fi, 7 Wk 11 1] 22 1l 1 B R 7K K 37 55
HELARG & Ho T K iz 88 5 1n . % T 2021 4F Al
2022 AF B 7K Fh PR BE A AL, W E R 2021 AREAE AR R
PEZR ), X5 B 5 DX 32 B ok 9 6 K RN 25 4 1l R 7K 36
RANEBAIEIT T, ERAERFENTHITT 3 R
K, ArHIfE6 H28 H.7 H24 HA8 H 10 H, 2%
AEAERF R ETEAT T80 JR AR & N AL T — K
WL REB A W5 A 1S HAT6 A 28 H,
T VE K B JS Mo KA 1 3 25 A8 Ak, 38 7 Bk 3 Hb K TR
oA RIK B R, S IR AR DT SRR 1 5 4%
i PR LA

TEME K , B b 1 T 7K 52 30 E WE K 1Y 2 B AR 4
Hb R AR S T 5 AR I B R 5 b TR K
frzs, b N K Tk B kAT B, LLEER
([l 7a) A6, #f b 3 R 7K A7 24 1036, 58 m, M~ 7K A
e/ ME R RS b, H R K A7 4 1036, 10 m, B 57 1 i
RKAE 2K 0. 48 m /K JjB6EER 0.003 2, i F | —4F
oK Hh Bk e THE K B R B R K A B e, A
TOKIERE T ) R oK M —2E AL M — 3R T b (£ 3) L4
TR HEE M 0.012 cm/d F1 0. 007 cm/d; Bl & =,
TR T, S R, R KA 2 AR [ T AR
KA B o 1036, 78 m, S LK AL d s Ry
1 036.30 m, L4 0. 015 cm/d B Ay e 8 1l 37 1] 2 46 Hb
1M 25 £ K 53 DL EE 0. 007 8 em/d ] £ 5t 1 1T 7
(E7b) .,

TERFEW (F Te) B R KA 2548 b i 55
1037.80 m, KMV 44 F /K2 K 1 037.45 m, £

K5 E AL 2 ) K AL 22 2k 0.35 m, UK T BB E R
0. 007 05 [&] — i 18] 2 S b 2 R 7K A7 4 1.037. 00 m, 7K
32247 0. 80 m, /K J3 B4 & 4 0. 008 0, 214 7 i J) 4t 3%
AE M TE IS, 25 A6 b R K A G 1 T, O ) ROk
Hhy R FE H 4 9 DL B 0. 042 em/d 1 0. 045 em/d
SA CRITRD I8

T BT RIVRKE 2 B2 v, R K b b TET o R W
TR AR T, H B R AE T WK R L, L
MR K B 1 4R 2 T oK ML I 1) 2% 46 b, TR 1)
ERFEHE (3 3) , K Hh ] 35 46 W R K T S E
P E R 0.026 em/d, 1fif 2% 16 1 1] £5 57 b i B5 10 Ry
0.024 em/d, EFN A B WIARW, W F /K3 30 77 10 %
Ak, HH MR K AT B > =
0.007 7 cm/d F10.011 em/d, [N#HFAEEY) E K
FIZELE 8 57% Hh A= KA 0l B S T SR VR R AE B R
HA AR VE W B, AN () 7 2 28 R R K, AN TR 2
Hi R K HE TS 2 kG R
2.4 EBHMTKEC ZhE

HF b 55 55 Hb 22 (8] 00 00 ) bR KO Bl 23 5 e AR
A T~ 7K & b5 (181 8) o Xf 2021 4FHb F /K i &
RAAT T Z B, 5 1 RBER AT, T T AR
O e o B NN - L L ) N S N L )
14.8 dS/m, f¢ H #b F /K HL R 29y 2.75 dS/m,
551 URHEE S, B M b R K B 4 K R TR K TR
EYVRZBEWB, FHE TR, 2AFHARMN,
AR T Hh T K L AR E A 11,6 dS/m, Ak H
R K SRS AN, R 2,91 dS/m, i
EOSTN: L8: N N N RE I S N N B O @ =
JEFRFZL TR, ERAERK LA, SR, T HF (8



1036.58 , 1036.78
1036.52 5 - 1036.72
1036.46 . 1036.66
1036.40 1036.60
103625 103634 5 NG 1036.54
1036.28 1036.48

//m

Vi

Hi1 R KA

1036.22 I 1036.42
1036.16 2 1036.36

| | | | I I I | I | | | I I I | | | I 263

20 40 60 80 100 120 140 160 180 200 1036.10 20 40 60 80 100 120 140 160 180 200 03630

x/m x/m
(a) 4281 (b)5H14H
1037.80 4 1037.34
1037.70 5 7 1037.26
1037.60 1037.18
1037.50 3t 1037.10 £
103740 : 1037.02 %
1037.30 1036.94
37.2 .

1037.20 - 1036.86
1037.10 2 1036.78

I 1 1 I 1 1 1 I | 1037.00 I I I I 1 I I 1 I 1 1036.70
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200 o

x/m x/m

(c)5H31H (d)6J21H

1038.00 4 1037.68
1037.52
1037.36
1037.20
1037.04
1036.88

1037.80
1037.60 1037 4
1037.40

1037.3 1037.20 1036.8

bR 7K A5 /m

1037.00
1036.72

1036.56

1 | 1 1 1 1 | 1 | I 1036.60 1 1 l l 1 | 36.2
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200 103640

x/m x/m

(e)7H1H (H7H26H
1036.86 4 1035.90

il 1036.80

1036.78 1035.82

1035.74

1036.7 1036.70 1035.74

1036.62 - 24 1035.66 -

1036.54 |

1036.46
Eihg

1036.38

| I | | | 1 | | I 1036.30 | I | 1 1
20 40 60 80 100 120 140 160 180 200 . 20 40 60 80 100 120 140 160 180 200
x/m x/m
)8 16H () 9 16H
K7 2021 AR R4 T KE RS T7 1
Fig.7  Groundwater migration direction during growing season in 2021
£33 TR TRIE

Tab.3 Groundwater transport parameters in different periods
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