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Study on water exchange between river lake and groundwater
in Yinchuan section of Aiyi river

FENG Yong
(Yinchuan Water Resources Bureau of Ningxia ,Yinchuan 750001 , China)

Abstract ; In order to master the recharge situation between the two sides of the Aiyi river and groundwa-
ter in Yinchuan section,the paper selected the representative section of the river and built two monitoring
sections of water level of river and groundwater on both sides of the river,and monitored the relationship
between river water level and groundwater level in different time. The results show that in certain sections
of the river, the water level of river is higher than that of groundwater level in long term, the amount of
water recharge of river to underground reach 806000 m’/km, which enhanced the underground level on
the two sides of river and resulted in the more serious salinization river soil ; in another section of the riv-
er, the water level of river is lower than that of groundwater, the river undertakes the discharge of ground-
water which achieves 25580 m’/km every year. The result can provide technical support for the water
regulation and soil salinization prevention and treatment on both sides of the Aiyi river.
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A G T A T T B R R ) e 2 AR
TALHE T 7K A A W AR
1.2 324G M E £ ZK DR ARSH

T SRR b =2 m, 5
Q =4.33 m’/s, JKIATE 87 m,JIETE 75 m, H1dk 1: 6, T[4
FFHSE 110 m, JEF LA AR 1107.69 m, A Yy
AT 8 BT R M S Q" A TRANAD K 4
b, HERME)ER 1.5 ~1.70 m, 5K E8.2% ~
15.7% B3R 1.62 ~1.87 g/em’ T35 1.49 ~ 1. 068
g/cm’ FLBRLE 0.61 ~0.80 125 2% 3.84 x107* ~9.53
x10 *em/s, AIRPIEERE AT 12.0 m, B35 2 519. 53 x
107 em/s BRI /KA 1.9 m,,

(R HH SR AT ORI A T < AT 5 40 m, 7K T i
56 m, KR h =2 m,{[IENYE 12 4 3E I H % 100m,
TR T 0 M T 25 2 1 106. 20 m, ¥4 H, Hb T4
JEE G, A BRI A QM F I AL
JEZ1.3 m,Q, " e+ 3.70 m, Kb+ KD K 4nd

JEERT 12.0 m, &/KE24.3% ~28.3% %
1.96 ~2.03 g/cm’ \T%5 5 1.53 ~1.63 g/cm’ FLER L
0.66 ~0.77 B HEZRE1.9x107* ~2.2 x10 *em/s,
Bh R R KA HEER3. 0 m,

AR R 0 ~ 10 m g P 4G + b+
B, BEFRLO0. 1 ~1 m/d;10 ~40 m G400 Ky 4iwd
2, BiBEFRE ~5 m/d;40 ~52 m R B AL
Rz, HEK)ZE B EFRE0.01 ~0.02 m/d,
2 SRnrIg SE KA 3T K A Ik

o
2.1 MWW AT E 7K AL | b T K AL e B SR

2011 AFEAESE B I I T AR R e, M o
PR S D A T S K A7 AT KA AR A B SR
£ 1.2, WRAKRIIYIE J = AH/AL,AH FyTTTE K
LS5 1 WM AL KA 22, AL i) jm= 2057 1 OULi AL
IR S

Rl ISR E &b 00 BT T b TS 2K A B R SR m
e R KA e e YA
H 1 N ; ; - TAIE KA ; N N -
LWL 2 L3 3 W T K 3 3G 2 MIH 1 UL H K IR T,

SRR 25.4 31 17.5 19 22.5 14

R 73.9 48.5 17.5 19 41.5 55.5
2011-08-16 1107.66 1107.67 1107.85 0.028 1109.74 1107.94 1107.64 1107.4 0.043
20110823 1107.36 1107.53 1107.78 0.032 1109.76  1108.33 1107.79 1107.5 0.040
2011-08-30 1107.33 1107.11 1107 0.032 1109.68 1107.54 1107.3  1107.1 0.047
20110906 1107.02 1107.16 1107.38 0.037 1109.75 1107.59 1107.33 1107.1 0.048
2011-09-13  1106.94 1107.05 1107.27 0.037 1109.69 1107.49 1107.22 1107 0.048
2011-0920 1106.84 1106.92 1107.06 0.038 1109.65 1107.29 1107.08 1106.9 0.050
2011-0927 1106.32 1105.97 1106.82 0.045 1109.65 1107.17 1106.96 1106.8 0.052
2011-10-11  1106.58 1106.66 1106.84 0.041 1109.63 1106.92 1106.81 1106.6 0.055
2011-10-18 1106.55 1106.63 1106.75 0.041 1109.61 1106.94 1106.81 1106.6 0.055
2011-11-04 1106 1106.12 1106.43 0.050 1109.66  1106.79 1106.76  1106.3 0. 060
2011-11-10  1105.79 1105.06 1106.39 0.054 1109.79 1107.43 1107.17 1107.2 0.047
2011-1122  1105.84 1105.09 1106.47 0.054 1109.83 1107.53 1107.24 1107.2 0.047
2011-12-13  1105.88 1106  1106.33 0.053 1109.78  1106.77 1106.74 1106.2 0.064
2011-1227 1106.16 1106.18 1106.43 0.050 1109.88 1106.61 1106.72 1106.0 0.070
2012-01-10  1105.98 1106.01 1106.38 0.048 1109.53  FJEWLJE 1106.62 1105.7 0.068
2012-02-01  1105.6 1105.85 1106.37 0.053 1109.53  FJEhlye 1106.42 1105.3 0.075
2012-02-15 1105.37 1105.82 1105.82 0.056 1109.53 FJEWLJe 1106.4  1105.2 0.078
2012-0222 1105.28 1105.8 1105.79 0.056 1109.39 FJEWJE 1106.37 1105.2 0.075
2012-03-09 1105.4 1105.69 1106.48 0.053 1109.3  FJEW Y 1106.32 1105.1 0.075
2012-0323  1105.26 1105.33 1106.44 0.053 1109.21  FEILIE FUKMIE 1103.4 0.104
2012-04-06 1105.14 1105.24 F|JEILJe 0.054 1109.11  FEILE FURWI 1104.7 0.079
2012-04-17 1105.06 1105.04 | Ul Je 0. 064 1109.78 FCUlje ZCULYJE 1104.8 0.090
2012-0428 1105.12 1105.13  1106.3 0.061 1109.63  FEEILIE KIS 1104.7 0.088
2012-05-08 1104.26 1104.49 1106.28 0.071 1109.53  FJEILE FUKWIE 1104.8 0.086
2012-05-18 1104.26 1104.31 1106.4 0.071 1109.53  FEILIE FUKMIE 1104.9 0.083
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32 R IR T N0 E kT K R SR m
=S Y 1A F R H T KA
HHA B KA
L 2 S 3 S AR I T, WM 2 W 1 I H R K1 T,
WM SEEERS  33.4 18.2 10.6 10 18.3 18
FEHEE 62.2 28.8 10.6 10 28.3 46.3
2011-08-16 1104.32 1103.91 1103.71 -0.013 1103.52  1103.62 1103.69 1103.9 -0.008
20110823 1103.14 1103.79 1103.64 0.0061 1103.52  1103.55 1103.58 1103.8 -0.006
2011-08-30 1103.94 1103.68 1103.56 -0.008 1103.46 1103.05 1103.5 1103.7 -0.005
20110906 1104.24 1103.81 1103.58 -0.013 1103.4  1103.56 1103.77 1104.1 -0.015
2011-09-13  1104.00 1103.67 1103.53 -0.009 1103.43  1103.43 1103.48 1103.6 -0.004
2011-0920 1103.76 1103.56 1103.46 -0.005 1103.44 1103.36 1103.33 1103.4 0. 0009
2011-09-27 1103.67 1103.48 1103.43 -0.004 1103.44 1103.37 1103.29 1103.4 0.0011
2011-10-11  1103.48 1103.37 1103.37 —0.0008 1103.43  1103.23 1103.12 1103.1 0.0063
2011-10-18 1103.05 1103.91 1102.91 -0.0008 1103.00 1102.72 1102.94 1102.9 0.0015
2011-11-04 1103.36 1103.06 1102.96 -0.006 1103.00 1102.72 1102.6  1102.7 0. 0069
2011-11-10  1103.47 1103.22 1103.15 -0.006 1103.08 1102.96 1102.78 1102.8 0. 0056
2011-1122  1103.64 1103.34 1103.22 -0.008 1103.15 1103.08 1102.97 1103.0 0.0032
2011-12-13  1103.98 1103.70 1103.53 -0.01 1103.37 1103.32 1103.26 1103.3 0.0018
2011-1227 1103.78 1103.6 1103.68 -0.01 1103.13  1103.45 1103.52 1103.6 -0.011
2012-01-10  1103.70 1103.54 1103.45 -0.006 1103.30 1103.42 1103.42 1103.5 -0.005
2012-02-01  1103.60 1103.54 1103.43 -0.005 1103.30  1103.4 1103.42 1103.5 -0.004
2012-02-15 1103.64 1103.48 1103.42 -0.005 1103.30  1103.41 1103.42 1103.5 -0.004
2012-0222  1103.66 1103.50 1103.47 -0.005 1103.35 1103.53 1103.51 1103.5 -0.003
2012-03-09 1103.60 1103.52 1103.41 -0.005 1103.30 1103.06 1103.48 1103.6 -0.006
2012-03-23 1103.56 1103.40 1103.43 -0.003 1103.35 1103.42 1103.4  1103.5 -0.004
2012-04-06 1103.54 1103.51 1103.42 -0.004 1103.30 1103.41 1103.4  1103.5 -0.005
2012-04-17 1103.52 1103.52 1103.41 -0.003 1103.32  1103.40 1103.4  1103.5 -0.004
2012-0428 1103.78 1103.62 1103.47 -0.007 1103.35 1103.50 1103.46 1103.6 -0.005
2012-05-08 1103.94 1103.73 1103.52 -0.009 1103.38  1103.53 1103.62 1103.7 -0.007
2012-05-18 1104.12 1103.78 1103.61 -0.012 1103.40 1103.58 1103.7 1103.8 -0.009

2.2 WML RS
B A W30 D 1§ K A7 5 T KA i i
e S T R TS CIBTER, S VASE: ) S A S T=F =)
WA [ st 30 45 W I i e 7K 5 b R /K MR R
H & 1 0 B Y 7 MR ALk XOLI DR o A 00l S, 7 %
A WA BE AR 2 v TR A A 2 A v I, YT S KA
B =R R T 1 N VAR D= W) VA Vi oy Nl % ¢
0.77 m, Hrih sk A7 1 109. 88 m, FeffsKk (i 1 109. 11
m, [ KA R 2 R L R KA 2. 08 ~5.27 m, 7R
I KL -4 0 R A P X T K 3 A 2. 815%
~7.131% 5T E KA 55 A7 R N 7K A6 2,23 ~5.79
m, FEHE T ZKOUL I - 42 i 30 ] N S 387 40T 7K ) 3 B
4.018% ~10.432% , 43 AIT 4% S B, J] 38 X6 s T /K
AR A S T AN A HE T R K AR, i e b

S5 IK, HOK B REROR  #h R R

HT G 2 2 FE A {3 e A W 3000 A T Q03000 g S ]
TAI3E 7K A7 A1 BE AR R B K 0. 52 m, H b aR sy KA
1 103.52 m, f /K7 1 103.00 m, &AW AR B
ANV VI 340 2 A v D) , VT 3 K 57 AR T2 b
2 5 MR KA, el AR A T A2 R 7K A320. 2
~0. 8 m, ZEHb T AU 45 13 il N P-4 1 7K )
PETE —0.2706% ~ —1.0825% ;AR4E 1 4EfR WL,
1E 2011-09-20 - 12-13, ] & 7K A7 15 T 45 2 i T K
7, B 2Z7E 0. 07 ~0.32 m, K ST B EAE 0. 126% ~
0.5766% ;2011-12-13 — 2012-08-20 , 3] i 7K {37 ik T
AR R KA, 2276 0. 13 ~6.39 m, #b 7K WL
Fhd 90 BN 2 b R K 13 - 0. 242% ~
-11.514%
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W RS , LTS AT R T A, 2
FE AR K IR A3, 40 K1)
SRR, T A e BT A
BB AL T I, K 1 03
it FFESESERT B, SR K 31 % F 47 5 TR, 3
A K
3 WD b B oK ST SE K S 1K
ki
3.1 EHEETENNGESRREE
A7 01 2 9 SO T A, 37K 57K 391
THL TR SR RN M T K 43 0

IK BRI, T IR 1B B T A 25 b R K, 23 il 4 2R
WBEH R BB EED Y AER
mg i E R R B R, KRR A =50 m,
BIBEREE =2.2 pm/s,

FRAE 3 FPita5 T B i b, 45 6 ORI AR AR K
HOFITE RO R, AT R AR E H B
T EIETH RS R NI o B 50 WL
Wi &b T 38 XF Hb R K B AR #b 45 i Ok 80.57
Fom’/km, o ZEBRAEB KR N 34.83 71 m*/km,
BTN 45.78 J7 m’/km, 47 B2 B0 K JE B TR
W TR 23.8% . RIAERE A B HiHE L
THEZERINEE 3,

£3 FTHERUNGEAREEOSRITERR 107°m’/(s * m), d, J7 m*/km
- R AR LARE ARBS . RN AR WiER WE R
BRI R ok AN R R T‘*’Z‘fi BB B BB BN
A ¥ J, ¥ J, 0, 0, B W, W, wW o ww

2011-08-16 1109.74 0.028 0.043 3.10 4.70
2011-08-23 1109.76 0.032 0.040 3.57 4.42 7 0.40 0.55 0.95 0.95
2011-08-30  1109. 68 0.032 0.047 3.50 5.15 7 0.43 0.58 1.01 1.96
2011-09-06 1109.75 0.037 0.048 4.06 5.27 7 0.46 0.63 1.09 3.05
2011-09-13 1109. 69 0.037 0.048 4.09 5.29 7 0.49 0.64 1.13 4.18
2011-09-20 1109. 65 0.038 0.050 4.18 5.45 7 0.50 0. 65 1.15 5.33
2011-09-27 1109. 65 0.045 0.052 4.96 5.73 7 0.55 0.68 1.23 6.56
2011-10-11 1109.63 0.041 0.055 4.54 6.08 15 1.23 1.53 2.76 9.32
2011-10-18 1109. 61 0.041 0.055 4.55 6.05 7 0.55 0.73 1.28 10.61
2011-11-04  1109. 66 0.050 0.060 5.45 6.60 16 1.38 1.75 3.13 13.74
2011-11-10 1109.79 0.054 0.047 5.95 5.17 6 0.59 0.61 1.20 14.94
2011-11-22 1109. 83 0.054 0.047 5.94 5.17 12 1.23 1.07 2.31 17.24
2011-12-13 1109.78 0.053 0.0064 5.81 7.06 21 2.13 2.22 4.35 21.59
2011-12-27 1109. 88 0.050 0.070 5.54 7.73 14 1.37 1.79 3.16 24.75
2012-01-10  1109.53 0.048 0.068 5.28 7.53 14 1.31 1.85 3.15 27.91
2012-02-01 1109.53 0.053 0.075 5.85 8.3 21 2.02 2.87 4.89 32.80
2012-02-15 1109.53 0.056 0.078 6.19 8.54 14 1.46 2.04 3.49 36.30
2012-02-22 1109. 39 0.056 0.075 6.12 8.3 7 0.74 1.02 1.76 38.06
2012-03-09 1109.3 0.053 0.075 5.81 8.28 15 1.55 2.15 3.70 41.76
2012-03-23 1109.21 0.053 0.104 5.88 1.15 14 1.41 2.39 3.80 45.56
2012-04-06 1109.11 0.054 0.079 5.91 8.7 14 1.43 2.44 3.87 49.43
2012-04-17 1109.78 0.064 0.090 7.03 9.87 11 1.23 1.77 2.99 52.42
2012-04-28 1109.63 0. 061 0.088 6.71 9.69 11 1.31 1.86 3.16 55.58
2012-05-08 1109. 53 0.071 0.086 7.84 9.45 11 1.38 1.82 3.20 58.79
2012-05-18 1109. 53 0.071 0.083 7.84 9.16 10 1.36 1.61 2.96 61.75
2012-08-16 1109.74 0.028 0.043 3.10 4.7 88 8.32 10.53 18.85 80. 60

At 34.83 45.78 80.57
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£4 RERGUIVNFEFAEEEESRITERR 10 'n/(s-m), d, i m/kn

- LR AR ERE HREB o R AREEE WER E R

WEE R Rk AN R dRR T@‘fﬁ“ Bpiis SR Bgm ek

Afr ¥ J, ¥ J, 0, 0, B W, W, 5w mw
2011-08-16 1103.52 0.013 0.008 14.10 9.27
2011-08-23 1103.52 -0.006 0.006 -6.70 6.18 7 0.022 0.047 0. 069 0.069
2011-08-30 1103. 46 0.008 0. 005 8.49 4.99 7 0.005 0.034 0.039 0.108
2011-09-06 1103.4 0.014 0.015 14.90 16.20 7 0.071 0.064 0.135 0.243
2011-09-13 1103.43 0.009 0.004 10.10 4.04 7 0.075 0.061 0.136 0.379
2011-09-20 1103. 44 0. 005 -0.001 5.66 -0.95 7 0.048 0.009 0.057 0.436
2011-09-27 1103. 44 0.004 -0.001 4.07 -1.20 7 0.029 -0.006 0.023 0.459
2011-10-11 1103.43 0.001 -0.006 0.88 -6.90 15 0.032 -0.052 -0.020 0.439
2011-10-18 1103. 00 0.001 -0.002 0.88 -1.70 7 0.005 -0.026 -0.021 0.418
2011-11-04 1103. 00 0.006 -0.007 6.37 -7.60 16 0.050 -0.064 -0.014 0.404
2011-11-10 1103.08 0. 006 -0.006 6.9 -6.20 6 0.034 -0.036 -0.001 0.403
2011-11-22 1103. 15 0.008 -0.003 8.67 -3.60 12 0.081 -0.050 0.030 0.433
2011-12-13 1103.37 0.010 -0.002 10. 80 -2.0 21 0.176 -0.051 0.126 0.559
2011-12-27 1103.13 0.010 0.011 11.50 11.90 14 0.135 0.060 0.194 0.754
2012-01-10 1103. 30 0. 006 0.005 7.07 5.46 14 0.112 0.105 0.217 0.971
2012-02-01 1103. 30 0. 005 0.004 5.31 4.75 21 0.112 0.093 0.205 1.176
2012-02-15 1103. 30 0. 005 0.004 6.01 4.51 14 0.068 0.056 0.124 1.300
2012-02-22 1103.35 0.005 0.003 5.48 3.09 7 0.035 0.023 0.058 1.358
2012-03-09 1103.30 0.005 0.006 5.31 6.89 15 0.070 0.065 0.135 1.493
2012-03-23 1103.35 0.003 0.004 3.71 4.28 14 0.055 0.068 0.122 1.615
2012-04-06  1103.30 0.004 0.005 4.24 5.23 14 0.048 0.057 0.106 1.720
2012-04-17 1103.32 0.003 0.004 3.54 4.51 11 0.037 0.046 0.083 1.803
2012-04-28 1103. 35 0.007 0.005 7.60 4.99 11 0.053 0.045 0.098 1.902
2012-05-08 1103. 38 0.009 0.007 9.90 7.84 11 0.083 0.061 0. 144 2.046
2012-05-18 1103.40 0.012 0.009 12.70 10.20 10 0.098 0.078 0.176 2.222
2012-08-16 1103.52 0.013 0.008 14.10 9.27 88 1.022 0.741 1.763 3.984
&t 2.556 1.428 3.984
3.2 RHREMKNEESREEITE km

A B T S {5 e 00 b i Ak, 7 R A N R T
IKAMIEIT I8 5 7247 )+, 2011-09-20 — 11-20 J& il 18 4
2540 T K, HAB I Be i R Kb 2 T, B 7 R K
=2.2pm/s, RTINS T 7K 2 8] A HESG
o BB O Ze A R T . SRR O RR HE
KRR ATRE A BTk, T IR I
B8 AN MEIAR FE R 7 o 2 A I Bt R AR 2
MR TR R LU, 45 SO A7 b 7K B AT 7K
BEIRFR INIATE A hB R AT 4 R
AlE  HRA R WL 40 R TSR0 UL R i Ak
JE AR HEME R K B 2. 558 U7 m®/km, £ R AR
SR HEM R K 1. 426 T3 m®/km, B SR 45T 00
TR TAT A2b 1 Ko Y T AF HETHE b R K B 3. 984 7 m’/

4 SERRITE) B E K S b ke it

K

SRS 0 bR R 3 B R BRI K
SRS K M) 25 Dl 1K 59 K, JHE s L1 k7
SOITHIK: 35 km, 30 T R/NPEH) £ M
R A HE AL, B R KR 3300 77w
A BRI I 25 V00, 4K 27,5 ko, T3 1 V09
FTE TR M, B R KL 3300 77w
B A K ) SR I HE AT 1, K 72
kn 2 ST A IR HEAK 938 . SEART
LS 8 1, B RS BUARS I KL,
TR T . 3 3 b B B S S i O
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U, B — Vi I HE R LKA S HE R KA R 2506 0.9 ~
L1 m  SEARIT T B Y 3 )88 Jas i 28, HE 1 R g7k o7 22
3R 3.1.1.2.3.0 m, Joigst BB 2 B,
A i R R KA AR S b — e i i HEHE
IKAEAHE , S BRAE PR AR Yok 7 M 22 ] 0] 38 EAS PR3
MK E SR . I AR E T I EE KA, 1
B BB AN T K

R SEARTT 25 B i T A o0 A1 I O, 55350
N U 17T e A T A3 DR WA 2 ) Vg A ] ] 3 Tl B T
(BB, 84K 31 kg B SRR 0 - 0 1 AT A%
(e T AF ) 22 V0 ) Bl (P B) L 4K 27,5 km, AR R
UL AR SR B B, LA B 22 v LU S 5 1)
T S5 XU D T T S A e O] U 1 495 Y e i
KR, AT SR AR B (B B ) AR AT GE #b
25 M T K ] T HE T K ST T B el
BUIRANE T KA 2 498.6 J7 m*/a, AR v BE
TR T K 109.6 77 m’/a,

5 & ik

20 SRR By 3 5 4 7K Az 1) iy 3
B ST, SRR B = 109 g 0 W v Ak, T3 7K
AEAMAHL R K, AEAM N 80.6 7 m®/km,, AR

B R TSR s 00 DB 1A Ak, T K AR T
3l R KA, 20 7 T K AN T, 457 B R T
JKEE2.558 J7 m’/km fE A, H 2011 429 A 20 H
Z 11 A 20 HIEFGE AN MR K, HARR BO R K
AMESTITIE , A b A R AR B R K 1. 426
Jim’/km g SERRI 8 JECHE K 63 BT B A T
8,8 T BRGSO, Bl T 2 i, e T
TAJIE KA, 7300 Bl 3 7K AT A R K i T
IR MR RSB , AR RO AR R A . I,
TEV I XA WL T I, 2 R G825 K 22 5
ot T KRR, PSR O Y 7K AR 2 A

S ik
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