21 4 Vol 21 No 4
38 2005 4 T ransactionsof the CSA E Apr_ 2005
1 1 ) )
( 100083)
, 1490 55 m* a %
, 2001 2005 2010 2352 73 m3 2429 73 m® 2491 72 m?
862 18 m® 93918 m® 1001 17 m?% . 90%
2010
6332 m°
D TV211 1 DA : 1002-6819(2005) 04-0038-05
[J31 , 2005, 21(4): 38- 42

Zhang L ingxian, Fu Zetian, W ang Decheng, et al Optimization of supply and demand balance of water reources at
Shaliuhe Tow n of Tangshan city [J]. Transactionsof the CSA E, 2005, 21(4): 38- 42 (in Chinesew ith English abstract)

0
I [1] ,
1
, 117°54'30" 118°00'51", 39°53' 30"
39°55'30", 57 km?
10 40m
, 3
: 2004-06-08 1 2005-03-20
: (70133001)
(1970- ),
17

209# ,100083 Email: zIx131@163 com
(1956- ),

100083 Email: fzt@cau edu cn

, 74% 6 8 ,
: 5
15m, ,
1009 |, 39 8
- 256 , 183 d, 2696
h- at, 537 mm
2001 33905
5970 ; 22631
15 6 4 2001
33575 ,
35 8% 43 2% 21 0%:;
3683 4588
, [2,]
2
21
1)
1997 1999
Q22m’/d Q227 m®/, 1997 Q 216
m?®/d; 1997 1999
Q 089m*/d, 1997 Q 055m®/d 1980
1999 Q 117m3/d
Q 227m®/d, 4 95%;
Q 071m3/d Q 089m/Ad,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 39
1 33%:; , : ,
3 55% , 2001
Q 061m®/d,
7549 m? 3 [15]
, , 2005 1)
Q 075m?®/d, 2010 Q 090m?®/d? (.51,
s Q =10X*F*a (5)
W= Rﬂ:’o'[3 (1) Q — , m3; X —
W13 , m7 R: ,mm, 537 mm; F——
4 L L ' ,km?, 57 km?% a—
2) x P Z ,
3 P Z,
[1 6]
1997 1999 ( ) a 203 ’ Q 612 18
103m°  91m?, 1997  47m?, m -
1997 1999 ( ) 2) o
73m®  71m? 1997  41m*™ 2001 Q = 10°K*1*H* Lt (6)
, Q — , m’% K—
5m?, 2779 m? ,m/d, 30 |— :
, Q 001% H — m,
, 2001 2015 20 150m , 85m;
30m?® 2001 2010 L— ,m,
, 2001 2005 ,  7500m; t— ,dty
15%, 2005 2010 20% 12! 698 06 m?
(2, 3)
Wi= RV, (2) [3,51.
w- . mY Ri— Q =Q B (7
, m¥/ i Vi— : Q — . mtQ —
3) . m? 2001
: 1287. 96 m°/a, B — , Q14
’ 180 31 m*M
19393 19973 1999 3 3 |
539|[~T] 492m®  484m°, 1490 55 m/a
’ 23
’ 2001 1490 55
163, - m’/a, 2352 73 m”, 862 18
m? : ,
, 6490 m°/hm? (433 2010
m3/ ) 2001 3466 hm?, 2491 72 m?, 1001 17 m?
2249 45 m3*t>" , , 90% ,
(1.3, 2001 95 61% ™
W a= RaSa (3)
5 3
W a , M7 Ra
., m®/hm?% s. , hm? 31
W=Wi1+ W+ W, (4) ,
2 2 [7] [16- 20]:
VW, | W,
Opt maxZ = R. + R,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



40

2005

Sa< Pj'{zll(Xi/Pi)) + ZJII:YiZIl(T“/Pi)]}

St = 5700r
W12 RiPot
S t {Wa= RaSa
St + Sa< 5700

Wi< RVi
Wi+ Wi+ (1- [S)Was 1310 24
St,r'Wi,Wi, Wa.=20
l— , 7 Va
, /hm?% si—— ,hm?% S,
,hm?% r—— ,%: P,
o X Yj—

i j . kg/a;
T)i— ; Pi— i ,
kg

1 1 [8]
, [2]
2005 2010 37500
42500 ,
2000 )
2400 kcal, 72
9. 739
( ) 132
kg, 168 kg, 78 kg,
66 kg'
, 2003
2010 : 237 kg, 17 kg,
12 5 kg, 170 kg, 20 kg, 15
kg™, [10]
1 11% 2 22% 3 03% 3 33% 1Q 00%
14 29% ,Foman
[16] ’
(1l 30%

, 50%

13 4%
32
1) , 2001
2001
8953 8 , 2 5833
/hm?; 55580
) 862 18m°( 1)

1

4 ’

89 54% 1,

[13]

1 2001 2003
[22]
Tablel Comparison betw een groundw ater reserves annually
varied and excessive exploitation volume calculated
by themodel at Shaliuhe town in 2001 2003

2000 2001 2002 2003
/mm 48Q 2 556 1 307. 9 601 6 488 53
( )/fn 9 31 9 43 9 65 9 57 9 55
/ m? — - 684 00 - 1254 00 - 456 00 - 798 00
/ m3 - 862 18 - 881 43 - 900 68 - 881 43
2) 1
, 90% : ;
(4.5 2001 2005 2010
, , 2010
2 , 2001 20%
, Q 5167 m?/m?
66 hm?, 311 20 m?
169 6 : 2005
30%, Q 4543 m®/thm?,
200 hm?, 120 35

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 41
m?, 687 3 : 2010 m?, 1203 9 ,
40%, Q 3894 m®/hm?,
200 hm?, 63 32
2
Table 2 Comparison betw een data of excessivew ater utilization and optim ized results by themodel at Shaliuhe tow n
2001 2005 2010
/ m? 75 49 75 49 128 60 128 60 139 61 139 61
/ m3 27. 79 27. 79 51 68 51 68 102 66 102 66
/ m3 2249 45 1765 30 2249 45 1453 85 2249 45 1168 20
/ m? 2352 73 1868 58 2429 73 1634 13 2491 72 1507 84
/ m?3 - 862 18 - 311 20 - 939 18 - 120 35 - 1001 17 + 63 32
/ 64532 8 64363 2 72489 2 71801 9 89465 5 88261 6
/hm? 3466 3400 3466 3200 3466 3000
/hm? 762 808 762 1028 762 1228
, [ ]
, [1] : :
31 , 2004, 9(2): 85- 88
[2] . M ] :
' , 2003: 31- 49
’ [2’] [3] . M1
J , 2002: 60- 239
4 [4] ,
™ 1 ,2001: 80- 88
1) [5] )
, [J] ,2003(7): 42- 42
, [6] : .
[J1 , 1996, 17(1): 23- 25
[7] , , -
' [J1 , 2002, 2(5): 13- 18
! ! [8] . M 1 : , 2001:
! 41- 11Q
[9] M1
2) . ,1999: 73- 76
, , [10] ,
, [31 , 1998, (5): 64- 71
, [11] , : [J]
,1997(3): 27- 31
. ' [12] :
' ' k . ( 5 14 )[EB/
OL ] http: /Avww. hbsv. net/jianbao/SmallClass ap?
3) BigClasiN ane= &SnallClasN ane=
,2004- 11- 18
; [13] . [J]
, , , 2001, 23(1): 21- 22
2010 466 hm* [14] : [3}
4) , 2003, 7(2): 58- 62
’ ’ [15] , , ,
2001
s 4 2 s A2 [J1 , 2004, 12 (1): 148-
Q 5167 m /hm 2010 Q 3894 m /h”n ) 151
2
466 hm*, 63 32 [16] Amirl, Fisher F M. Regonse of nearoptmal

agricultural production to w ater policies[J]. A gricultural
System, 2000, (64): 115- 13Q

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



42 2005

[17] Amir I, Fisher FM. A nalyzing agricultural demand for mpact of water price strategies on the allocation of
water with an optimizing model [J] A gricultural irrigation water: the case of the Jordan Valley [J]
Systam, 1999, 61(1): 45- 56 A gricultural W ater M anagement, 2002, 55 (3): 171-

[18] Amer Zahi Saman, Emad A I-Karablieh M easuring the 182
w illingness of famers to pay for groundw ater in the [20] FomanR T T. Some general principlesof landscgpe and
highland areas of Jordan [J] Agricultural W ater regional ecology[J] L andscape Eclogy, 1995, 10(3):
M anagement, 2004, (68): 61- 76 133- 142

[19] DopplerW, Saman A, Al-Karablieh E, et al The

Optmization of supply and demand balance of water resources
at Shaliuhe Town of Tangshan city

Zhang L ingxian, Fu Zetian , W ang Decheng, Liu Xue, MuW eisong, Zhang Xiaoshuan
(College & Engineering, ChinaA gricultural U niversity, B eijing 100083, China)

Abstract: Applying systam theory and linear objective progranming, a reliable mathamatical optimization model
for supply and demand balance of w ater resources for snall tow nsw as developed, the contradiction of supply and
demand of w ater resources for Shaliuhe town of Tangshan city was analyzed, and an optimization measure of
w ater utilization wasput foward Results show ed that the total water supply was 14 9055millionm?®, while the
total demandsmore than 90% of which were used in faming rose to 23 5273 million m®, 24 2973 million m°?,
24 9172million m®, with an excessive exploitation of 8 6218 millionm?®, Q 3918 millonm?®, 1Q 0117 millionm?®
in 2001, 2005, 2010, respectively if consumption was not restricted Taking the high rate and low efficiency of
agricultural w ater utilization into account, w ater savingmeasures, such as conducting and P readingw ater saving
irrigation techniques, reforesting on famland, were put forward By means of year-by-year balance
approximation, the anount of w ater exploitation surplusof the townwould be @ 6332millionm?in 2010, and the
supply and demand balance of w ater resourceswould be ultimately realized basically at the town

key words supply and demand balance of w ater reources objective programming; w ater-saving irrigation; snall
towns
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