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Study on the water and salt balance of farming areas and non-farming
areas in Ningxia Qingtongxia irrigation area

HAN Yu-ping

(North China University of Water Conservancy and Electric Power , Zhengzhou, Henan 450011, China)

Abstract: [Objective] To provide scientific basis for transformation of low-yielding fields and regula-
ting water and salt, the water and salt balance in the Ningxia Yellow river irrigation area was studied.
[Method] First, the irrigation area was divided into farming areas,non-farming areas and water areas;sec-
ondly,the water balance model of farming areas,non-farming areas and water areas was established,and the
water salt movement, transforming relations of the Qingtongxia irrigation area in Ningxia was researched.
[Result] In 2000, the amount of water entering the irrigation area,including precipitation and the Yellow
River water,was 5. 04 X10° m® and 60. 29X 10® m® respectively. Water consumption and transformation in
the irrigation were as follows:ground evaporation in farming area was 2. 341 X 10° m?*, surface evaporation
in non-farming area was 5. 45X 10° m®, evaporation in water area was 4. 21 X10® m®, groundwater in farm-
ing areas migrating to the water area of 3. 12X10* m’,groundwater in farming area migrating to non-farm-
ing area of 3. 68 X 10® m®, the salt access of the farming area in Qingtongxia irrigation district in 2000
2 686.8X10% t,and the total drainage salt 4 444, 3X10* t,that is,the total desalination capacity of farmland
in irrigation area was 1 757.5X10° t. The drainage salt from farmland in irrigation area consisted of three

parts: (1) the salt from farmland drainage reached 3 424.3X10° t,77.05% of the total; (2) The migration

*  [IH EI] 2009-03-03
(& HT R TS Jeds 5 i BRI L 31 (2008ZX07209-002) : A B2 35 PEAT & 5 25 24 551 H (200801015)
EHGA] SFFA975—) B FESMA B TR, L5, EENSHE ARSI . E-mail: hanyp@newu. edu. cn



11

T T B R DX DX AR AR XY K B BT Y 225

salt with groundwater from farming areas to non-farming areas was 468 X 10° t,10. 53% of the total; (3)

the migration salt with groundwater from farming areas to water areas was 552X 10° t,12.42% of the to-

tal. So the desalination capacity of the farmland areas and water areas is indispensable. [Conclusion] The

rules of water and salt balance and transformation are found,and it shows the non-farming areas and water

areas drainage salt play an important role.

Key words: Ningxia Yellow River irrigation district; farming area; non-farming area; water area; water

and salt balance
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Fig.1 Water transfer and equilibrium model of farmland areas.non-farm areas and the waters

in Ningxia Yellow River irrigation district
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Fig. 2 Relationship between groundwater level and evaporation coefficient
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Fig. 3 Change of groundwater during the year in Qingtongxia irrigation district for different years

R FHK 5940795 o 3 B30 DXCAR DX AR XA 3 T i
St R AR X i) AR A DX K B M T K I A% I T
TR 2K B0, i SRR KA I A 3

0.20 1

B NBAERE

Precipitation infiltration coefficient

AN TR AF-fy 7 B 7 A Ul 3 DX T K 7 HE R 1 4 N AR Ak

KK N8 b 0y 28 850 T T B 7 Al e 8 X [ K A8 b
B FBCS M T KA ERTR A C R LA 4.

*
*
*
*
¢ .
¥ =0.000 8x’—0.016 7x*+0.097 2x—0.012
r=0.967 8
000 1 1 1 1 1 J
2.0 4.0 6.0 8.0 10.0 12.0
iR 7K £ %/m
Groundwater depth

A 4

TR R W X K A B A 2 RS T K A YOG AR

Fig. 4 Relationship between precipitation infiltration coefficient and groundwater depth

in Ningxia Qingtongxia irrigation district



228 P BB 3R AR

537 &

FEK F 45 T s 32 2298 T AT ) A2 2 B2
F1 i AT 33X TP ) T R R S X B 8
RRONR R B WA R80T 80 W DXF 2 3 A

B R BOHEE R B AN A RBORE Y O 0. 210,
2000 4, 7 B 55 47 e 98 X A% DX 3l Th] 2 K 25 1 B4 1Y
WO A E L 1.

K1 200 ETESHEERRXM/AKELEHRITERE

Table 1 Irrigation water balance in farmland areas in 2000 in Ningxia Qingtongxia irrigation district fZ. m*
FIEY s e L WKZE LR RRAE HEoK I 78 K i
5K & R oK f . . - 7

Lo B Groundwater Channels Drains
Irrigation water Precipitation . . .
evaporation evaporation evaporation
60. 29 5.04 0.13 0.07
KRk RIXFEKA B R [EIEPN 55 A X b T 75 A 75 s

Infiltration of precipitation
in farmland areas

Surface water
withdrawal

Channels leakage

Infiltration
in farmland

Ground evapotranspiration
in farmland areas

27.65 0.53

10. 00 23.41

i1 1~1. 4 B2 B 07 e o al 71580 4% 0 X
THT 765 42 78 6 ik DA B oA DX i) AR 4 DXL A X 1) 7K 3580 3

KB EGE 2.

F2 200 FTEFHKERKX ERREBEKEFELENHITE

Table 2 Groundwater evaporation in farmland areas and non-farm areas in 2000 in

Ningxia Qingtongxia irrigation district fZ. m®
A X b 1 Ak A X Hb T A& X ] 7K 3 R K A DX ) A A DX H R 7K
ET. ET, Qe Qusg
23.41 5.45 3.12 3.68
N " S.=V,+C,, (7
2 WEXRXAER X ik 5 34 1 \ o ‘
XA PR SR AL S5 H AV, B XHEH B B oK &, C, HHEK ik

SR R K B R B 220N T U XA X
FRy S R A B LA DX S TR K TR AR £
iV DXCHE A A ke e 3 R0 A i b
JKHE A ER 3 A X ] R DXl T K IE AL HE
£ CRIARE AR X HE K BLER ) i i A IX 1] 7K 4k
Hb R K B HE A R CRIK SRR ER )

THE DX A A X1 8 0 35 10 5 AR OA

AS=S,—(S,+S,+S.) . (6)

X :AS HHEXNRIX KR ZELE ;S =V, - C.,
Horb S, Wl R BV, S 51 AHE XA T TR
KL C O K BB A BE 5 S AR X (B i) HE K
HEgh i 5 S, MARR X G oie ) T HEK BRER &5 S0
KB
2.1 RGO HEKHEEE S

X CHF D HEK HEEL i S, mladad T 5

.
2.2 FERRFHAKRES
e X FHE KB L& S, i ad =05
S.=Q. *C. . (8)
Qo A X ) AR A X CER i ) 1 ML R UK G B
1 C R T KL .
2.3 KIBRHE
KRR S, s TR
Se=Quy * Ceo €
R Qe AR X [ AR IR A 3 R AKE RS L Co AR IX
R K AR
2.4 BRBEERXRHHETE
FEARAGTE X A X AR A XK 43 35 5 5 55 1k 5% &
S AT AR A b A R o B A R OR AR A 2 X B HEK
HEER = (3R 3),

R3 200 FETEFARERESREDHETEER

Table 3 Salt balance in 2000 in Ningxia Qingtongxia irrigation district Tt
A P R IX GO AL
e I 5 ik kB ZE[Z(?#imF?ﬂHJ( e IX*jHJ( K Total salt drainége N s 7
i S HE £ 5 b & S from farmland Salt surplus and
! S. S, “ ] ‘ L ¢ deficiency in
areas farmland areas
268. 68 342.43 46. 80 55.20 444. 43 —175.75
HRPEA SCHERE, 2000 4575 A e ol X R HE K 82 mg/LM . TR ULBA A9 S, 78 T 5 R A& XOR K B

34. 46 42 m®  HEK B 75 994 me/L. X Y
SEGIKE A 60. 29 A2 m®, 5IUK B F B 446

AR BTN R A WE DL R K AL BE Y BEORE . 7 A ik
FEX R RH L 0. 8~10 g/L, Hep g fk & /N



11

T T B R DX DX AR AR XY K B BT Y 229

T 1 g/L (ML K, 32250 A 78 Ll mr s L1 e L8R e
TV A 350 40 b X LT A M XS R P R B AL B N
1.0~2.0 g/L (T oK 53 A de I s 32 253 A 72 AR
JHE DX 0] VG AR R DX T PR AR JEE X R ER K T S
AR BT HEA B 22 DUAR JRy AR ML X s 5 4R B R T
3 g/L (bR 7K . 35 BE 43 A AE AR L Bl DX = HE U SR
TR T T 7R b DX S R AR R R R AR
WG KT AL BEHUE A 1.5 g/ LB HAE Bk X
MR KRB AT

M 3 0] LLE L W X 5 | %) BT K 4 R
A6 e Bk b, B HE AU X () R 40 42 58 00 A AE BEH
2000 45, JE X AR X (B ) 5 F 3 5 R 268. 68 J7 t,
SHEER B 444, 43 T7 v, BDHE X AR B AR O
175.75 77 . ARAEEE R AL T E RS HEB AR X
(14 ok o bl 3 2ok B HE K CHE 0 R 8 R A X T
B A X110 T 7K G AL HE A SR B L A AR X ) K R
(T K GE R HE I A i 3 B4l . 2000 4F 4R
X BT HEER /2 444, 43 T7 ¢ H P AR HE K HEER 5 R
342.43 J7 t( 77.05%0) s AE A X F HEAK FR 3L
46.80 J7 t( 10. 53 %), /KA A 55,20 J7 t
(A12.42%) . m UL AT, £6 578 K K 8k 1 52 HE i
NEEBAN

3 45 B

M4 7 B 51 BV XK % U5 R I e 5, AS B
GERESL T AR KR A X -7K 38k K 43 I Ak 5 34 i A 7
AR T A X AR A X KR4S AR K o B R O
Z LR X AR X AR K TR KR . B
FHAZAE A XS HE XK 53 5 30 40 FE A DX JE A ORI K S
() 3 A% 55 AL BB AT 8 B A AT T 5%, 4 SR e

(1)2000 47 #F A X (1) K B AL F5 3 X B K 5. 04
f¢ m® 5| EHEBE 60. 29 42 m® . WEIX K3 IH AL FN 5L
oAb A X TE 25 R B R 23,41 A2 m* L AR IX
Wi ZE & R 5. 45 {2 m® KR L R 4. 21 {2
m’ X ] K S R OK IR iR 3. 12 2 m’ L R IX
] AR A X M R K IE ol 3,68 42 m?,

(2)2000 4F- 5 i e 4 X A X (B st S it £ i
268.68 7 t.iaHEEh i R 444, 43 7, B E X A Hb >
AR ERFE Ol 175,75 Tt WE IXCHE Bk Hb 0 h
FH 3 BB 2H W 3 o B b HE A HE ) iy R R 342, 43
Tt i BHEER B 77, 05 %0 538 i Ak X ) A X 1
Hb R KGR RS HE H 0 R B EE AR X HE KBRS
46. 80 J t. 5 B HEER FE A 10, 53 %0 5 38 3 4% IX i) 7K
I R K AR RS HE A £ i B K Sk AR £ Ol 55. 20

Tt B HEER G 12, 42 %,

[ &% sk ]
BEREINE NTESTN AW Il e EREAVE S 139

(2]

(3]

[4]

[5]

(6]

[7]

(8]

L9l

HA B N T RS (1], B HE K 2 i) . 2006, 25 (1) ; 54-

oo

58.
Sun J,Ruan B Q,Jiang R F. Study on the crop reference evapo-
traspiration and the meteorological variables in the Yellow Riv-
er irrigation area of Ningxia Region [J]. Journal of Irrigation
and Drainage,2006,25(1) :54-58. (in Chinese)

S SC, I R XU 0L AF L 3 B 5] BE XK B R R AT 5
[J]. AR ,2004,26(7):31-32.

Shi Y W,Fang S X, Liu H F,et al. Study on water resources u-
tilization in the Yellow River irrigation area of Ningxia Region
[J]. Yellow River,2004,26(7):31-32. (in Chinese)

INEHE, R BT E S X ARk BT R R
[J]. T 5 IX H B . 2007,30(5) : 714-720.

Sun S Y, Zhang ] P, Zhao Y. Calculation and simulation of e-
vaporation in Ningxia Plain area [J]. Arid Land Geography.
2007,30(5) :714-720. (in Chinese)

R OR N L T B G| O K R B SE [T, K B AR
#1,2007,30(5) : 714-720.

Yong F Q, Liu X J. Study on water in ditch utilization in the
Yellow River irrigation area of Ningxia Region [ J]. Water Re-
sources Protection,2007,30(5) :714-720. (in Chinese)

AR WFEF. TEEBM S R A PSR [T KAk
B4 1 B 2006, 26 (6) : 85-90.

Yu M,Rui X F. Advances in saline-alkali soil modified and uti-
lization study of Ningxia Region [J]. Advances in Science and
Technology of Water Resources, 2006, 26 (6) ;: 85-90. (in Chi-
nese)

22 e, T E G BOE X A R I Ak 3 A AR AL B i T
FEHW [T T ERMABEL,2006(4) :35-37.

Ma Y L,Gui K R. Study on dynamic change rules of soil-salin-
ization in the Yellow River irrigation area of Ningxia Region
[J]. Ningxia Agriculture and Forestry Technology, 2006 (4) :
35-37. (in Chinese)

WAL DRIEAR . A WS, T RG] RHE X R m A UK S R
(1. 7K AR 5T . 2008, 15(6) - 256-258.

Huang J C,Chen G D, Li P. Status and modified of soil-saliniza-
tion in the Yellow River irrigation area of Ningxia Region []].
Research of Soil and Water Conservation, 2008, 15 (6): 256-
258. (in Chinese)

AR, IR T BT XOP b+ M R 1k BOIR K
FiRADE [J]. #F 7K .2007,29(3) 1 41-44.

Li C M, Wang Y B. Investigation and study on status and influ-
ence factors of soil-salinization in the Yellow River irrigation
area of Ningxia Region []J]. Ground Water, 2007,29(3); 41-
44. (in Chinese)

G T A7 4 R0, K, A TN SR X SR K 8 A
Br [T, #E M HEK 242, 2004, 23(6) : 25-28.

Yue W F,Yang J] Z,Gao H Y,et al. Study on the nechanism of



230

P Al A MR K i AR

537 &

(10]

[11]

[12]

water balance in Yichang irrigation sub-district of Hetao irriga-
tion district [J]. Journal of Irrigation and Drainage, 2004, 23
(6):25-28. (in Chinese)
R EE « ZF AR R AR DL KR D R X-AE AR XK 3
A AL [, 37 A B4, 2006, 43(S1) 1 117-120.
Tuerhong Y S, Zhu W D. Water and salt balance model of
farming areas and non-farming areas taking soil water for cen-
ter [J]. Xinjiang Agricultural Science,2006,43(S1):117-120.
(in Chinese)
5P A4 8, B TS 55 T 5 X XK 8 B BT 43
B (1. K A2 4% . 2008,39(5) :623-627.
Yue W F,Yang J] Z, Tong J X, et al. Transfer and balance of
water and salt in irrigation district of arid region [J]. Journal
of Hydraulic Engineering,2008,39(5) :623-627. (in Chinese)
oI B A T AR R 3 B A e T v R DX K SC K Sl
B ZHRTSE L] KBRS .2003(2) - 14-17.
Gao Z X,Gu J B,Xu ] H. Study on hydrologic and hydrogeo-
logic parameters for west irrigated areas of Qingtong Gorge of
Ningxia [J]. Water Resources Protection,2003(2) ;14-17. (in
Chinese)

DA 8 5 F AT L W XA S KRR (ML de st

[14]

[15]

[16]

K FIK B AL 5 2007,

Ruan B Q,Han Y P,Jiang R F. Study on ecological water con-
sumption in irrigated areas [ M]. Beijing: China Water Power
Press,2007. (in Chinese)

ik OBLE ML B, E T EM KR (ML ORI T
HN IR A 2003,

Zhang 1., Wang L, Wang H Y,et al. Ground water resources
of Ningxia Region [ M]. Yinchuan: Ningxia People’s Press,
2003. (in Chinese)

T7 R BAL T SR A ST, AR AT S X R AL 5 K RSP A 4
HrwFge (R AR 77 B K SCK B IR # 5 . 2001,

Fang S X, Wei L N, Zhang X W, et al. Study on saline-alkali
and water-salt balance in Qingtong Gorge Irrigated Region
[R]. Yinchuan: Ningxia Hydrographic and Water Resources
Survey Bureau,2001. (in Chinese)

MG B E AR T E G XK ELE AL 5 R
5 [MI. bt : o = AR K AL . 2003.

Wang L, Gan H, Wang S, et al. Evolution and regulation of
water-salt cycle in the Yellow River irrigation area of Ningxia
Region [ M]. Beijing ; China Water Power Press,2003. (in Chi-

nese)

(L#&F 223 7

[13]

[14]

[15]

[16]

(17]

SERRED. £ MO AE " M BR (] 16 4%k, 2002(7) - 34.
Cai P Y. Eliminating the fatigue of land [J]. Land Greening,
2002(7) :34. (in Chinese)

I LR I 55 R OHO B S AR K AL A B 5E (D]
B PG 1 2 < P AL R BRRL R, 2007.

Sun Y. The fatigue of greenhouse soil and its affection mecha-
nism on the growth development of vegetable [D]. Yangling,
Shaanxi: Northwest A& F University.2007. (in Chinese)
EA = T EHOGIRE S B A AT S LD AR
T H K 2.2005.

Wang J L. Study on the change rules of soil properties in
greenhouse [ D]. Yinchuan: Ningxia University,2005. (in Chi-
nese)

SR T IR ISR AR VDTN TR B X AR M 45 e 2 1
W78 A5 (1], £ 5541 . 2007, 44(3) 1 4104-410.

Zhang Z S, He M Z, Tan H ], et al. Evaporation from soils
covered with biological crusts in revegetated desert [ J]. Acta
Pedologica Sinica,2007,44(3) ;404-410. (in Chinese)

WLLEE L AL B W) — T (FE I 1) 3K A RRAE
LWWEIE L], PACRAMBL B K 2224 B AR, 2002, 30
(1):9-12.

Cao H X,Kang S Z,Wu H X. Study on soil water characteris-

[18]

[19]

[20]

[21]

tic curves of soils of same quality (heavy loam) [J]. Journal of
Nowthwest Sci-Tech University of Agriculture and Forestry:
Nature Science Edition,2002,30(1) :9-12. (in Chinese)
A XS TR, Rz f gl Jr e L. Bk
7K +2001,20(3):17-19,32.

Xia W S,Liu X Z,Lei Q W. Danamical analysis on soil evapo-
ration [J]. Irrigation and Drainage,2001,20(3) :17-19,32. (in
Chinese)

Zhuang S Y,Yin B, Zhu Z L. A simulation study on effect of
surfaee film-forming material on water evaporation [ J]. Pedo-
sphere,2001,11(1):67-72.

AR SR = PN PR A RS AT A AT Ky B R
B AR [T ], PUACRAMB e K2 4 AR BE 2 . 2004,
32(10) :55-58,62.

Gao P C,Zhang G Y,Sun P Y,et al. Dynamics model of mois-
ture evaporation of soil covered by stalks [ J]. Journal of
Nowthwest Sci-Tech University of Agriculture and Forestry:
Nature Science Edition. 2004,32(10) :55-58,62. (in Chinese)
ARAFE. HEE (ML dbat: gl i hitk . 1983,

Zhu Z X. Soil science [ M]. Beijing: Agricultural Press,1983.

(in Chinese)



