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Effects of drainage ditches behind dams of plain reservoirs on soil water
and salt transport in downstream farmland in arid regions
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2. College of Civil Engineering, Chongqing Three Gorges University, Chongqing, Sichuan 404100, China)

Abstract; The seepage of plain reservoir raises the groundwater level of farmland behind the dam in arid area,
which results the soil salinized. Consequently, production is reduced or even abandoned. It is an effective measure
to control the farmland groundwater level to set drainage ditch behind the dam. The change of soil water and salt
transport after changing groundwater depth is worth of studying. Therefore, drainage ditches was used to regulate the
groundwater levels behind the dam in this study, and HYDRUS was used to simulate the soil water content and sa-
linity at different soil depths and different groundwater levels. The reliability of the simulated values was verified by
the measured data. The results showed that the groundwater level decreased from 1 to 3 m through drainage ditches
and the difference of surface salinity was between 1.49~33.19 g - L™'. Therefore, the deeper the groundwater level
in the drainage ditches, the less obvious the water-salt migration, the less likely secondary salinization would occur.
Otherwise, soil salinization would occur easily. When the groundwater level was the same, planting could be used to
reduce water content and salt content, the maximum change of water content was 6.33% , the difference of salt con-
tent was only about 0.08~4.56 g + L' and the influence gradually decreased with the increase in soil depth. There-
fore, setting drainage ditch is a best way to solve soil salinization behind dams to drain the seepage water from res-

ervoirs In time.
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Fig.1 The site of the Qiara reservoir

1.2 IHEE

R T R G M 5 b KA AR A RN A TC AR 4 )
UG A b 7K 7K 32 7 (145 ), AR 35 52 B 17 100 1%
B3R TOURAE 2017 4E 5—10 A T HRER & 4
b IR RS D S A

T 13 3 HE A VAR UG AR T 2K A7 45
TE 1 m RHE P ICHEY

T 2 3 3 HE AR UG AR TS 2K A7 45 ol
163 m, & H TR

T 3 kAR R T8 2, {HAR B Rl AR AE

R A% T 00 1 5 R S s Bl I 7 900, 300 ) S
K25 R M KA A 5 7% 0T 2 iR AN 2 R,

A LI 25 S EL A A, ORI A5 2 7E
T2k LAAh, R T e =1 00 5% e 4 B2 AT 4% R AT
TF%::

L=(Hy +hy) |~ ()

w(H, + 2h,)

K kBB BB w N KBE e TR Hy RIER
IKTH Y 5 B2 by R FOK AL, LR HEK Y8 52 e
B, s R R B RN E 2 fs

R TOLEE O, AR A (D) IFE T
KA HIAE T m 3 m B HEK IS BE L L, = 65
m,L, = 180 m,
1.3 MMM AHE

AL M U A 3L HE K V) 5 e 3 R A
T 1 R T K AL HITE 1 m, 25 BB AEHE K



4 R R A B

o538 %

I HEK

HEL ¥ Plant e PIS

bR KA
Groundwater level

Monitoring well Drainage ditch @ @ y @ ¢y Monitoring well
1.0 m.M..... “ ____________ g * * * ﬁ 3»0"1“
= 0 T SRS v | SO
bR KA
L.=65m L=180 m Groundwater level
< >

B2 MUEHEKEE T T KA

Fig.2 Groundwater level in the upstream and downstream of the drainage ditch behind the dam

U MERE R, T 1 WL B A HEK Y
ORI Z 18] BE B HEZK I 70 m AL, 20520 3k Q1.
Q2.Q3; T2 2.3 AU £ 15 B 7EHE/K VA T 1 200 m
Ab, T2 TeAEY, T 3 DX IR AR AR A8, 4543 3]
W1 W2 W3 F YL Y2, Y3, W& 3 iR,

B FLIRE 9 1 m, U5 L2 H BT
A3 51EL 030,50 70 em F1 100 em 3 5 4b +4E | 3547
RIS HIE SR SRR,
1.4 ITHERESNE

R A > b S5 08 S B ) 78 2017 4F 5—10 H
HIFAERSS A, BEFE 30 ~40 d SRR TR Wil
ST R I KR

(1) 78 W) Ak ¥ b 386 3 242 T b )2 50 1, 4%
W &5 435378 0.30,.50 .70 em AT 100 em AbREX
B

(2) B R L HERE A+ FELS B B A, B
1K R K,

(3)FREL15~20 ¢ EAERHERR & &, FRA
HEFS , R BRI R KR

(4) Fl—41 NaCl bR, 8 o 5 32000
— 21 NaCl FRUEG I H 5%, i H Excel #3725 UE
ik ;

() B HAEFEHAT T, W+ - K (K
CO,)1 : 5 BB TR,

(6) HRAEI R Y L SR AR A BRHE b,
AR

() FrAEME 3 KEL, HESEE,
2 BUEA

FE_ IR0 0 Al 1, MR 00 5 ) D S B 1
BLHEATEE AR AL
2.1 EHE-H#TEKSEHHRE

BN I 4% 1 TR G 22 FL A R, 220 T
5 8 AT K A I RZ I, R R AR BRI
KGRI, FH LA 52 40 0 — | AR R0 3 2 1) 8 —
2 Richards #EH T#E .

0 _ ‘9{1{(0)?}+8K(0> (2)

E;z dz

gt
2| | P
z 1 % % * r
a K oYl
2
| =
JE s * % OY2 & &
=
|— (0] o |
QI © . 0V,
. [ HEYIX
=HE Q20 ‘Plantarea
o [ Emmx
Q30 ;
Dam iNO plant area owl
70 m i
i ow2
140 m [ 200m  OW3
B3 MREWUNSIZE

Fig.3 Settings of observation points in the research area
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Fig.8 Salt content of soil surface
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