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Abstract: Groundw ater problem is one of the three major technical problems during the construction of the Middle Route of

Sout Ir to- North W ater Diversion Project, and the dynamic variation of groundw ater level along the diversion project is of great

significance for ensuring the safety of the project. T he groundw ater levels in 22 monitoring wells along the section of Sha River

to Yellow River of the M iddle Route of Soutlr to- North Water Diversion Project were measured during the wet and dry seasons

from 2010 to 2012, and the long term monitoring data of 11 national groundwater observation wells within the scope of 40 km a

long the section were collected. Based on the analysis of the monitoring data, the variation trend of groundwater level was stable

in the section of Sha River to Yellow River of the Middle Route. H ow ever, due to the complexity of hydrogeological and engt

neering geological conditions along the section ( Expansive soil drainage and wide distribution of perched water) , groundwater is

still likely to threaten the safety of project under the unfavorable conditions such as heavy rainfall.
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Table 1 Number of monitored groundwater level along the section of Sha River to Yellow River of the M iddle Route
W B W 3 vk

/km 2010 45 H 2010 4 10 J] 2011 %5 H 201246 H

Eali— B H B 50.96 23 23 33 10

YhIA— M- KEB 54.13 35 33 36 15

B - h AR 61. 59 28 17 26 10

M- 5 B 57.67 23 6 8 4

Gl 109 79 103 39

2
Table 2 Groundwater monitor wells along the section of Sha River to Yellow River of the Middle Route
JF5 I A 7 Zhps I P2/ m B/ m RS
1 HS PTI98 X 7 W % ) k) 42 1 11328 05.5 3449 11.9 105. 00 0.75 it i
2 TR IR X 7 W 2 5K A P 3 11346 20.6 3438 04.7 89. 00 0.30 J5 3
3 rh AR B =R 11354 19.4 3430 38.§ 105. 00 0.15 J5 3
4 WO e 2 55 35 A 1 ol 2 B30 11348 40.9 3426 51.% 120. 00 0.00 JF 3
5 PTG A 1 ek 3 Wl R i AR K T 11341 43.€ 3£23 41.7 96. 00 0. 60 i BRI
6 KBTI ] P 11340 17.5 3416 00.3 111.00 0.58 Fit e
7 5 T i D B A e b R K 11334 58.3 3£1307.3 113. 09 0.55 J5 3
8 T PN 03 2 70 A R 1133115.7 34816 57.7 109. 49 0. 40 it 3
9 M 2R 08 % i 2 e m b R 11327 56.5 3811 12.§ 110. 09 0. 00 it i
10 5 JHTIT G HL /N 22 A1 6 it 1 3 11325 17.9 3816 21.4 104. 99 0. 85 J5 3
11 5 M AL A 2 3 11326 00. 3 3405 53.9 96. 39 0.00 J5 3
12 BN KR 2 A LA BT H Py 11327 48. ¢ 3704 39. ¢ 106. 99 0. 40 JF
13 T MK 1S 2 VPR A T B 1 22 Py 11321 00. 4 3403 19.7 117.09 0. 00 it i
14 S Flegz [T A 04 P K O 11316 32.7 3403 38. 1 101. 89 0. 00 J5 3
15 TR 2 A I B AR A R 11314 16.9 3301 00. § 144. 00 0. 00 i3
16 I el 5 b e 23 A B 11309 46. 1 3359 00. ¢ 133.00 0.00 JF
17 FREAGNEY A B 11307 09. 1 3356 32.7 114. 00 0. 00 TR
18 FHL Y S LEHE 300 m 11304 10. 6 3353 43.9 134. 00 0. 00 J5 3
19 B AR SR A K 2R 3 T 5 11301 59. ¢ 3353 14.3 112. 00 0.00 i3
20 B AR A AR P R 11301 54. 6 3349 21.9 109. 00 0.00 it 3
21 5 0L 41 2 RO 2 74 el Py 11259 20.3 3347 01.7 121. 00 0.18 it i
22 £ IR K g iy 11257 14.4 3344 22.4 130. 00 0.25 J5 3
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Table 3 National long term groundwater monitor wells along the section of Sha River to Yellow River of the Middle Route
5 GGy R/ PEIVACS T = AR/ m U T/ m MR KA
1 4104210001 KEEWE S @IERNA%R 136. 4 6 Ik
2 4104260001 R RIE S RIEH 80.5 18 WK
3 4110010001 VE B A0 2 2T A 66. 8 18.4 WK
4 4104240001 N LR 212.9 9.4 WK
5 4110210001 I E I 2 R =B 5k 116.7 7.27 WK
6 4110220001 KERWMXSALR 87.8 25 WK
7 4101230001 BB 2 SRS K 131 13~ 24.95 K
8 4101220003 AR ELTE 2 BUER 91 18.3~ 20.5 WK
9 4101220002 AR S MIEN LR 78.6 11.0~ 28.0 WK
10 4101220001 AR D A 92.57 5.0~ 30.0 K
11 4101210001 KR 139.3 33 WK
1 2010
Fig. 1 Variation of groundwater level along the section of Sha River to Yellow River in 2010
4
Table 4 Corresponding relationship between the point and canal section
RALHES SH 20 SH33 SH77 SH 105 SH 155 SH 174
hf R B ik TR LRSS LRSS B AR TR A

4101230001 5 B 5K 42 s MU 748 i) 1 A AR, il ot
RUEAR R Z AP 38R K AL AR R G, WL 3. AL )
DG, ZE4E KA TE 1 ATF MRS TR, 2 6 A KAk
FIE N EAR, AR5 el ETF, & 10 A L ARG & &K
A7, AL 2 g PRy B KA B AT 2

2
2010 - 2012

Fig.2 Groundwater levels in several monitoring wells along

the section of Sha River to Yellow River from 2010 to 2012
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2.1 M T K45 R TALHAE AT 34101230001 ( )
2.1.1 K HIN AT AL F i & A

%ﬁﬁ@]%{mﬂ%;&ﬁ%ﬁ”&x%jﬂ XTJL?Z:%, EﬁEEXm Fig.3 Variation of groundwater level in the national
W MR KA fE —E R N Rl . T monitoring well 4101230001% (Xinzheng City)
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Fig.4 Variation of groundwater level in Wuluanzhao Village,

Y angzhuang T own of Baofeng County
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5 - 2010
Fig.5 Variation of groundwater level in the south along the

section of Sha River to Yellow River of the Middle Route in 2010
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Table 5 Depth of shallow groundwater level along the section of Sha River to Yellow River of the Middle Route m

2010 4 5 FHL T KL (KK L)

B

2010 4F 10 AT KA =5 7KAT)

IR /N HRIR IR S R I /N T KR PR

1 £l B 2.88 7. 60 5.32 2.37 6.95 4.90
2 FHER 1.78 9.50 3.73 1.15 7.20 2.72
3 LB 2.50 12. 20 6. 82 3.40 12. 10 6.33
4 EpLl= 2.65 23.20 8.94 1.90 15.46 7.31
5 KB B 5. 46 7. 60 6.98 4.25 7.90 6.32
6 BB 2.50 25.90 7.49 1.62 / 7.34
7 pA 3.00 8. 54 5.83 2.7 8.26 6.29
8 M B 3.64 KF 50 / / / /

9 W BTB 12.90 KT 50 / / / /

17 BRI R KA ORI 50 m) L 2010 4F 10 JJIEIE— AR BEAT I A, A H T .

DU FKAAR T 5 3 43I0 WK AT, 40 AT R DR A 530 I3
2.2 M KA IR AL AT
2.2.1 M TAKALR v E &

R IKAY B A48 4K 32 T A2 0 2 4% 1F R AR 42k 4% 15
WAl 4D o el T SRR Y X B, B Ay A 2, — R T
e« b T 25y RSP DR, bR 7K 32 B2 A2 B R S R K
AR, N R MmN — 2R RIX, Jod 2K ki X
RS B AT T () 37K, b AL G A K R 28k 2D,
G5t R RAT TR B 0, SUE T SRIX ) K SCH I 45 AL R
IKAMEHES R DO T A1, Hh R K R ZAL B i 2 38 8
AR IRz, MR K B TR B, 4020 A0 50 AR K Ak LA
R EHL R KO B, K Sk s LT 15 m, 70 SRR KAL
YR 30 m, 80 fEA /KA L IR O8I 50 m, L) 500 km?
B R R K B R S

2.2.2 M TFARALE AL AT

M 2000 42 2011 4F Hu R KA 24 203 Bk 2k E 1
A DA, W4 11 MRE S0 I b 2 IR b R KA
BE TR, FREE KT 3 m; 75 IR BRSSP, L A8
1 ms 4RI R KA BT, — A 3 m.

KNI S0 5k () SR B B ok s YT &2 VB B ( BT LA )
R KA /MIE R B 6); V1B & B Bt KA A -

6 4104260001 ( )
Fig. 6 Variation of groundwater level in the national monitoring
well 4104260001#* ( Xiang County)
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3.1 MR THRIEEERSIEL R
Rk TR VD] B K 235 km, PR RN 113,26~

7 4110010001 ( )
Fig. 7 Variation of groundwater level in the national monitoring
well 4110010001# ( Xuchang City)

8 4101220001 ( )

Fig. 8 Variation of groundwater level in the national monitoring
well 4101220001# (Zhongmou County)

126. 14 mo S LLEIHT, V0 IR04 3] BEUUIR L B /K07 55 1S
RIVIREK 122 km, FEE T 52% . NEZERHRE, B
I BH B (& 2040 km) J7 58 f5e i K A e HE R AR 10 m
BA b, AHR BOIR R /KA B BURE VR, 63T T 7 AR A, AT 2R
WAL 10 m ZiA7 o X2 i AN L R X R K 2 4F
KGR, 7ErKAC I K U, 12 B T 7K A7 A 7 B 8] It
FIRE AL L.
3.2 W KM ALt TAREG #r

(D) FEad g Rkt . WREEmKIL AP & TRy E xR
TAIBE TREID 82 AR, V] 42 3 VT B IR I B Mk 22 HoH R UK
A7 A, 8 T IR TE SR AR I AR TR B AT 15 B, K4980 km. Fifhk:
M TR S B TR S XU G5 R Ak, R OKE,
BT R IDPRTR

(2) A T /K TR 3 A R W0 KA . 2 208 18Rt 37T
PHEYUT AR R K, BRI 2 488 K )= 8 b 31 —
SEFERE I, 7R Hs b 7K AT 6 T2 v SBERE B T, 38 1l 37 7K 9
ho FEUU SN 25 B 0 H REAR T, 45 0t 5 SRAR K IR A

(3) T KA 1) BT 92 U R T IR IE IS AT 4. MR K
PG T KA (58 B, Sl RV R A Aif B 0 ik 2
i, — Ml S M R KPR R R AR sk I 'Y . el
BT REIE B IE K R R K R R R B 3B AR T R 45 )
B, SR T IE R IBAT, Toi R TR

4

(1) AFER IR 2 N AL A A SRR IE W Sk e )2 3R K

* 124 - KICHRS TR

PIAENFEAR R N~ T 2218 TR 3 M B, — )
KA BLFERESE 9 - 10 H, SARKAL HBLE 5 A- 6
Ho A B BN AT B 405 i bR A5 st th DX, b
NIRRT LR R, B2 B W W S, K B sk b
FBA BN BRI AR R HOR A #OM B, th T
IRA RGBSR, 47 A K AL AR R o

(2) )2 T KA 22 4E 5l A 2 IR [ A28 ALEEE . PR
F) B KK SCth R X, R KA 22 4E A8 AL 3R [7): a. 7B
PO DL R Y Fr 9 B RT3 1 s b TR 7K R A R R, 32K
BN B, 4 8 AR BEK, 24T IR A 1~ 3
m. 20 t20 90 4 ARLLK, Hb R KK 22 454 N [ BE %
B, HICH B ETF e TR . b A8 AN R X, 1T
TR BRI, #F AK Ar AL T+ 17 s R4, 55 2000 4F AH L, #b R oK
LB 3~ 5 mo

MUE 3 4E 50 S AR 00 ) S Bk M Ok, AR gib i &
T B W 2R M K A AR A A AR Bk b LU R, R
IO A T S AP SR N 22, MR KAT AT fig S TR a2 A i
JEPr e BRI, T 2l R K ] BT RS A TR T i A
LA BE A

(References) :

(1] BERAG i 2 — W DR W AT P WFFT A R R] . 0L KIEK
R B3 2 K7 B 8 R 5+ WF5T BE, 2005. ( Soutlr to North
W ater T ransfer an Engineering Feasibility Study for the Gener
al Report[ R]. Wuhan: Changjiang Water Resources Com mis
sion, Chan gjiang Institute of Survey Planning and Design Instr
tute, 2005. (in Chinese))

(2] PRI P — IR H)20 3 v RS [ R . B K S
RV ST B BTAE A 7, 2009. (North Water Transfer a Pre
liminary Design Report [ R]. Wuhan: Changjiang Institute of
Survey Planning and Design Institute, 2009. (in Chinese))

(3] ol o PR J5 M 0 e. of  t SRFR 5 A ) 4 7 /K L 42 4 (2005
2009) [ M 1. dbxt: & [H K HH AR FE, 2009. ( China Geological
Environmental M onitoring Institute. China Geo Environment
M onitoring Groundwater Levels Yearbook( 20052009) [ M].
Beijing: China Land Press, 2009. (in Chinese))

[4]  BOEM Hm T [ M ] AE 50 0 S0 AR AL, 2010: 106
101. (HUANG Ding hua. Physical Geology[ M]. Beijing: High
er Education Press, 2010: 100 101. (in Chinese))

[5]  WRoZA%E, BRME. B KAl b ek T b K TRER B 25 Bl
BRI R PR ST D] . R 7K AL S5 KR BHE, 2009, 7(2) |
3336.(CHEN Lrde, CHEN Zhour feng Geoengineering Condr
tion of Daning River Water Compensation Engineering Area in
M iddle Route of SouslrtoNorth Water Transfer Project[ J].
Soutlrte North Water Transfers and Water Science & Techr
nology, 2009, 7(2) : 33 36. (in Chinese))

[6] ERal. KICH S FEmH] M . Jb5t: Ho 5t Rk, 1995: 63 65.
(WANG Da chun. The Basis of Hydrogeology[ M]. Beijing: Ge
ological Press, 1995: 63 65. (in Chinese))



