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Study on water availability in Qingcaosha Reservoir under
extremely low water conditions

GUAN Xuwei, WU Cai’ e, DAI Bin, LIU Xiaomin
( Shanghai Investigation, Design and Research Institute, Shanghai 200434, China)

Abstract; Based on the analysis of long-term hydrological observation data from the mid- and upstream stretches of
the Yangtze River and the information gained from salinity monitoring in the Qingcaosha water area, the basic
characteristics and variation trend of the water from the Yangtze River and the draw and discharge of water along the
river bank were analyzed. A quantitative study on the relationship between the discharge at the Datong Hydrological
Station and the salinity in the Qingcaosha water area shows that when the monthly mean discharge at the Datong
Hydrological Station was more than 30 000 m’/s, the corresponding monthly mean salinity in the Qingcaosha water
area was close to or equal to zero, and, when the monthly mean discharge was less than 20 000 m’/s, the
corresponding monthly mean salinity increased rapidly. The guarantee rate of water availability in the Qingcaosha
water area under extremely low water conditions is put forward, providing an important basis for appropriate

operation and dispatching of the Qingcaosha Reservoir.

Key words: extremely low water; Qingcaosha Reservoir; rate of water availability; Shanghai City

T ELY K & TIA] V.0 & R kUK % & H
TR e KA A K PR, 7K A T K 2% 5 L
W, A s v F VKSR B AL (B 1), R
VoK R AL K ORASE 24 o I v T TR K At iy R AR A
50% , 5 IA MR LK R PR T KRB TR
BT LA BV0 o S BT IF2¢  Z U8 5 AN ) b
VT REKAS SR, (RAIE T BT K IR AL

FHHYPK TR 66. 26 km? | MEZE 5. 27 {2 m®
AREAE4.38 42w’ IRTHIEZK AL 719 1 m'/d, 32

2 At 1000 Y

KT 180 7% Rk R Al IR H v, & T
SESR BRI 1 FE ARG K 2R B 22 B U AR (1 5
i), JR TR KA A 7K 2 S B B b, 81 M ok /K ) S
St J SR AR Y ) SRR R B R, UK R
HRK P15 B K T 75 b sty 1) 38 47 3 T P e 3, A
IKAE T K EBUK PRIE RS2 56 R 3135 B Vb K IR TR it
K EARRE A S A R R 22—, A B 2 K
JE B i 7K S IR RIS R 32 15 8 Oy =0 B LAl 2%

PEF TR GV (1963—) 35 W G TR, oK ] ok 0 5 i+ TR LRI B TAE . E-mail: g580997@ 126. com

.75 -



Bl KEMEBAE

P BERARLRA IR = TR KL TR TR I
TRV HE R SR VTAR TS WA A Sl T B R TR

KT D KIER B A E R R, BN R A K T
HE K H TR KL,

1 HEARERKERL TEKFRIERE

RSO ITAEI T EE , 2 93% 1K {142
MEZAR LM, —BE T, B VK Ak
JKEEATIK 3640 12 ~4731 42 m?® K IE MK 7

GB 3838—2002 13 /K 315 ot 12 b 1 ) FHL 5 Tk
FHAK AR5 b S8 A0 Jo7 £ Wk B2 A g B 3 250 mg/L, BF
FEHL p =250 mg/ L 1Eh 5 FEvb /K S8l nl AR YT 11 i3]
(IR ER B 1 BRAE, B K (446 B8 23 250 me/ L B A
HBCRENRK . T 5 VDK I8 Rl AR B A2 AL Sk
R R SR A2 b HE 1AM R B A
SN AR S S0 5 HE e S8 R T B VD K
Er AR E B R MR A R A
PR R T F VDK I UK PRI AR L35 1,

F1 WHERERAER FEED KSR GIERE
VDK R

REED WOk BRER
FokfEaE KR iﬁ%*ﬂ”m*““”o
e TS ALHESN R BT LWL Ok
N = 1B

e LRI AN SRR KRR K
N i

2 KIIRRSWRGEISIHIKREN

2.1 KIZRRSHRRATHES

VP K PEEUK 1 3k 7KK 3 2 K ol R i
WS 1K rE KA TRAR L TARE UK | = T2 I i 119
SO A R 3 T R VAR A A Ak 2 T v
IK IR BOUKARUE ZE G FE

A 7K Sk A T s b M T A R A B K
T3] 11640 km , AT i T3 A9 — S EE 2K S0,
WJRAIT A X A, 38 KGE B 1950—2006 4F B¢
.76 -

B KITGEE Z PR 9036 /2 m®, i
FAEFR I (1954 4F 13590 12 m®) 29 W e /INMEAZ T
(1978 4E 6760 12 m® ) 1 2 f5 , ZAEF- B 4EAR i
}9004 12 m® , PR YT AR 2 (AR PRAR AL AR, BRI
KT BRI — 2 A RK , (BAR TR AEAE N 4
BN , £77E B S 2T PR AR Ak, K sl 4R P4 H 2
P AR A A LR 2, TR 5—10 A L&
i 2AER 70.9% o EWBI(7—9 H) 24
(1 39. 4% ;MK 2 11 H ZWRAE 4 AR E 248
1929.1% ,Hrf 12 H 24 3 AR s 5 248
) 15. 6% , 42 3 it (AT PN 2 40 M AR A i A5 75 s vb ok
JEFEAR N AT BUEIR K 0 LR AP TE 25 57, Rl s 2 4F
X AR AR AR R A L L 2,

TH, 14.9%

2H,3.2%
1H,33%

9H,
11.5%

10H,9.8%
(b) Y]

B2 XBHESETEHACHKESERREBMNLLE

T VKU AR KA A K 2 o AR
11 HZWAE 3 AU AR ™ &, HIE S50 11
HZERA3 ARSRKIEI, AR FGE K R G K
Z 11 H BRAEH R0k SR P- T AY il £ 3¢
PR HT (B 3) o 1978 4F 11 H & 1979 4£ 3 A
TR 4237 0 10500 m*/ s, & B9 e b ey B
HIKPRUE R LA 97. 9% |, BEHL 1978—1979 4 A 7K
PR Ry BURLREAR AR

(@) &

28r B E=1.52
> L FHC=02
M  RARKC=09

W /(JTm3.s7)
N

99.5
9991
99.99

3 KBih11 AZRE3 ATFHREME L
2.2 BEIISIHEKRS T

KA DL VL5 DK XL 8 95/
LR LB T ER K o 4 A I, O s DR
A S TE N AR AR /N, AT &, HEITLK
AR/ IR T VLR aE 3 AR H VLM (JE 5



JEH DX ) B T A 9 /N B ROAF 5 K R 5 | K
5100 193.92 42 m® F1185.27 42 m*, i PRAE 1978
A B /NFEB| KN 42,98 12 w’, HBLTE 1987 4,
MAE R HEK 51.87 42w, ZAE 51K E K
95.43 ¢ m’ ¥ 51 K & H 33.29 /2 m’, Kl 4 Ny
1973—1987 A=K VT30 3 LA R W VL9 5 | HE K R4
SIHPKEGEIHE

207 s 57K it
. 200 ¢ m K i
g 150 | o ¥ [HEK i GHEZK 5 471)
< 100

T

-50
-100

i
=_—

B B e e T R R T e T B R R

B4 TR TR TES HkBST
(1973—1987 4)

20 22 90 ARG LI, K VT RE 3l DA OB
TARLGIK TR, 153 517K A F 3K R,
R F T VI 4 o) TR R B VDK B A R 5
FASEWFFE RS | RVl 7 18 1978—1979 4F 5 1454
AE TV A AE S VL 29 2R 80 AFEARAY 150% , Bl
277.91 42 w’ A5 1T 0 881 m'/s, EHAR
PEUTIT AR K GIYT R G B, B 5E Aok — %E i 4]
A /K s K5 TN 63 m* /s,

UK A R A KA (1978—1979 4F) 10
AR H G831 0 2> 32, 4% Fi18. 2%
JOE A 11349 m®/s 1 13332 m* /s, Bt
ISR A AR 1—3 H K E A
RGN, X AR T R AR A wAb ;12 H 4
H RS A I, S I E R AR B 5 o] AT

R K AL AR 26 T AR A R VLT T VL AR $h 7K sl B
K FEFRR = B TR A UK &2 800 m’ /s, {HZREKR
TARVEK G5 A K 2R ACK BLRES KT A
KA,

3 BUKRIEZR S HT R T

3.1 RKBESERME

M7 #E Vb sk 38 2002 4F 12 H—2005 4E 10 H
ST R, T B VD K e S R R 5 K YT R
AETE RAFIAHDCC R . HRVIKIA P S
JGE R ILE 5, R 5w DL SR S
FEg b s K Sl L Wi AR i A A B VR, 78T Kl
vl A E i, F0lR 2 A i 10 R &, n -
A1 A H 5 10 R, 85 R HF31E, 7B R

IR B H 2 A,
0127

010} .

S 008t

E@ 0.06 | .
0.04 .

0.02F

*
‘oo
1 b 3 1 0. g2 o0 ¢ 4 10
+—-2% *>

0 1 2 3 4 5 é
JOBHHFLTm -5

5 BEMKEBATHHESKEERELR

FE vl H YR T 3 07 m/s I, 7 H bk
AV RS T 0, Y H /N T 2 T m'/s
B, P2 R B R e b

2003 4F Sk - 7K AR (R sl A 7 2 3 i 29 397
m/s), HEUW K 3—12 A KR AKILE R
98. 8% , kK7 5—10 HikE| 100% ;2004 4 A
AR (SOE S AR i 24998 m’ /s ), HEVD K B4
R K IHILE N 81.6% , /K ZE 5—10 A K
99.2%

B VDK A HBLR K B LRl A Bk K
By, 5K H e 2 2O R (E6) .,
TR E, EHMI A RIIRKNE/NE
Iy,

100

80

60

40

WK T3 /%

20

o 1 2 3 4 5 6
K it/(JIm?-s1)
Be6 BFEDKIXKESIEERBHTEXR
TRV K A HEUR KA S L B MEA
XN
Qg < 7200m*/s A}
Ry, =0 (1)
Qg > 7200m’/s A}
Ry =0.7201 In(Qyy) — 6.3986  (2)
K Qg NGB LT 5 Ry oA I BLIRAK Y B/ N A
syt
FRAE S GERE, ACE 4 A~ H HBLR K E 7t
ST dR /MBS A HESR, AR fe /MBS HER 1Y
A HBRIK A 51 4
3.2 HHEBSEDKIGEUKRIERN
PL1978—1979 435l S RLAT R AR IROK 1
3 RS R R K AL 2R 2 TR (9 8 7K O

e 77 .



HAEAR 7K 2R 400 m’ /s, Hofl H 1524 800 m’ /s 5 R
ARV S K B 944 m® /s, =W /K PR i S i

SRS I 2.
R2 ZEKEERERKIXBHERETH (HFRHE) %

Ay it At biRite:es
5 0 11 -18.2
6 0 12 0
7 0 1 16.7
8 0 2 24.3
9 0 3 12.2

10 -32.4 4 4.8

AR (1) A (2) THEAS 20 ROk ) BLRRA 47
AP LV K IR BOK 14 HIRK B 43 e, DL 7,

100
80

(o)
S

UK ARUE SR /%
S 3

el
5 6 7 8 9 10 11 12 1 2 3 4
At
E7 RREHESEDKSBUKRIER
RS LI AR L 1978—1979 4F- 1
FEAG AR TRV K e K 22 5—10 A WA R
WK, B HIRKBBILR DA 44.4% ~ 100%
ZI‘EHO

4 F ®

a. TR IRER B G A A R
KR, MGl AR ERT 3 77 m’/s i, UK
F1ER B — A T 250 mg/ L, A5 570K 122 H BUK A4
UEFER 100% ; 24 K3k H -3/ 7 200 m*/s
I, UK 30— T 250 mg/ L, Ji 5 Bk %
ANEHBUK,

TRV KR A AR O B B, AR
11 A ZRAE 4 AR & s A e IRK L
FRAFRTEAR ; HoAth 358 B8 Bt AH AR, IR K H 3R
JURAM R R Ae it Ak 5—10 AR, AP
HER AR A T T 0, K I LR 1,

c. ASKFAKAE T , B R VDK SRR 0% R E7E it
ZE(5—10 ) A1 78 2 BIR /K BT IR AT B,

SR

(1] et e b, b i KR TR BT 5T Be. 7
LI B LA K A TR AL i 5 [ R]. &
i RN BT ORTE B, LKA TR B
2007.
(2] SCVFN ARV 35 R Vb oK SR e Al BABERT 52 C] /7
itz L. b PRV R B YK PR UK TR e SR b
.78 -

(=]

g BIEERF ORI, 2011,

[3] SR8, 08, XM, 45, T FEV /K B UK H bk & B
KFTRWFE[T]. 47K HEZK , 2009 (2) :46-51. (LE Qin,
GUAN Xuwei, LIU Xiaomei,et al. Study on the selection of
raw water intake site and the mode of water intaking for
Qingcaosha reservoir [ J ]. Water & Wastewater
Engineering,2009(2) :46-51. (in Chinese) )

(47 GV LR KTL A B AR B R[] AR
KT, 1991 (10) : 46-50. ( GUAN Xuwei, GU Weihao.
Discussion on saltwater intrusion at Yanize River Estuary
[J]. Yangtze River,1991(10) ;:46-50. (in Chinese) )

[5] BESE, SRAFHE, SR 8. JU SRR AR XL AR 52
WAFIE[T]. NRAYT,2003(4) :1-3. (GU Yuliang, WU
Shoupei, LE Qin. Impact of saltwater intrusion on north
branch on the water source site at Yangize River Estuary
[J]. Yangtze River,2003(4) :1-3. (in Chinese) )

[6] . K VLA Ry SO BRI [T ] KR KIEFE
2AWF 9%, 1983 (1) 74-81. ( HAN Naibin. Analysis of
chlorinity variation in south branch at Yangize River
Estuary[ J ]. Hydro-Science and Engineering, 1983 (1) ;74-
81. (in Chinese) )

(7] ARG, RME 220, 2. s K SCAF (2006) HHKIT
T AR AR AR I ] ARG R 2724 . FARBR i
2010(4):1-6. (ZHU Jianrong, WU Hui, LI Lu, et al.
Saltwater intrusion in the Changjiang Estuary in the
extremely drought hydrological year 2006 [ J ]. Journal of
East China Normal University ; Natural Science,2010(4) :
1-6. (in Chinese) )

(8] EiSeil (£RH) A RA R, MiLMEH LRMEE Y
KRRV SRATERAR [ R, B B I0 (BEH) AR
] ,2005.

(Wi F 3812012 - 12-28 4l BT 30)




