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Fig. 1 Change tendency of industrial and agricultural

water using from 1980 to 2006 in Dalian
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Tab.1 Reclaimed water recycle surplus forecast of 2010 and 2020 in Dalian
= ~ V5K AL B/ Tl 7] A/ ok AviE
KFEAE BK BRI % TR % KA/
108 m‘i 108 m& 108 m?
L= 0.75 70 0.53 25 0.13 0.39
2010
KAl 4.85 79 3.82 36 1.42 2.39
b= 1.61 80 1.29 30 0.39 0.90
2020
Kk 4 8.09 83 6.75 41 2.79 3.96
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Tab. 2 The contrast of Dalian Chunliuhe sewage plant water, sewage disposal secondary water and

agricultural irrigation water standard

o/(mg+ LD o/(mg e+ L™H
T pH B8 7%
SS BOD; COD &% D Bk B S B S .
8 ’ Y
F AR K (<O 7.59 18 18.9  39.5 23.45 1.41
R Gbrif (<O 6~9 30 30 100 25 3.0 0.001  0.01 0.05 0.1 0.1 2.0
IKAEA A FE bR fE (<) 5.5~8.5 150 80 200 12 5.0 0.001  0.005 0.1 0.05 0.1 5.0
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Fig. 5 DSS of drought mitigation in Dalian

3 & #©

(1% H Mann-Kendall #H 3¢ £ 56 , XF K 3% uh
U 57 a SRR R I AR AL R S AT AR 5 R AR Y
SRR EE LTSGR RKE RN T TR
e BEA 1980 451X AR 2 Al B T AR
R K i Bt 3 ] S bR, AR 28 S0R i AR R R
TR ER DD B3 T AR T R Tl B o Al K SE— &
A1) T A0 1 4 B0, 4 Y K 328 T ) SR 15 A R AF I e

OTEPT IR 1 KR — A K B 16
R AL KW J129 R 1.3 X10° m*, A7 2
T 2006 4F K% Tl FEK 5 (1 —2F @37 B 508K
R SR R G0 R T AR TR P 9 U800 4 i 5 Al vh
7K T 8 R 22 AR 4R Ml KA A A o AF 5 2 fie Tk



114 X % ¥ LT kK ¥ ¥ #H %51 %

PR B AT A L R R R R I X 3 Y g K X Gl FE®.4+H. FLEEHREHTHONAAS T

i S5 B 177 160 I 3 AU A8 TS5 L 2007, 47(5),735-739
AT A TR T KR, A L5505 R R R (WANG Fu-qiang, XU Shi-guo. Characteristics
I FH 5 AT Sk TR 4 5 U B0 e o B AT ) analysis and trend forecast of drought and flood in
. . G o . - . Northeast China [ J]. Journal of Dalian University of
;:Zﬁ?j;ji;;fﬁﬁ%Tkﬂﬁ7k%EJEL#E] Technology, 2007, 47(5):735-739)
[6] B %. Kendall £ %7 & UF 7 # % 2 1 & 89t 5
% 2 3k - BFRLI]. AR ZRIL. 20053 7] 2):35-37

[7] MCCARTHY J., CANZIAN O F, LEARY N.

(1] WILHITE D A. Drought as a natural hazard: Climate Change 2001: Impacts, Adaptation, and

Concepts and definitions [C] // WILHITE D A. ed. Vulnerability [ M ]. Cambridge: Cambridge University

Drought: A Global Assessment. London & New York: Press. 2001

Rutledge, 2000:3-18 [8]1 MOORE [l B. Challenges of a Changing Earth,
(2] QIN Da-he, DING Yi-hui, WANG Shao-wu, et al. Global Change Conference [M]. New York:Springer,

Ecological and environmental change in west China 2002

and its response strategy [J]. Advances in Earth (9] M 18, 1999~2002 4 K & F 2 4 T3 % 7% % 4 4F

Science, 2002, 17(3):314-319 AHLI]. T F A%, 2004(3):12-13
(31 E & & KETRERKEYHAHAATHIN KR [10] 2%, KERFZHIM]. Jbzx. A2 W B, 2003
[D]. A3 b E AL &%, 2005 [11] EW. BT AREENHRELE TR L THEL

FE R E . 2007(1):27-30

Study of drought tendency and long-term strategy of
agriculture drought mitigation in Dalian

ZHOU Hui-cheng”, ZHANG Dan, HE Bin, WU Li, WANG Fu-xing

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The influential factors of agricultural drought in Dalian are revealed, and the phenomenon
of diverting agricultural water to the industrial water is introduced. Mann-Kendall checkout results
show that the annual average temperature has a significant increase during 1951-2007 in Dalian
Station, while the precipitation has a decreasing trend,and this change becomes increasingly obvious
these years. In order to resolve the water shortage problem in Dalian, the response measures of better
agricultural water-saving irrigation management system construction, water using efficiency
improvement by water recycle in irrigation, mechanisms of industrial and agricultural water rights
conversion and decision support system (DSS) of drought mitigation are proposed. It works on the
feasibility of the four methods, and the results show that the methods are the effective approaches for

drought and water shortage alleviation and economic sustainable growth.

Key words: drought tendency; drought mitigation; water recycle in irrigation; agricultural water

rights



