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ABSTRACT KEYWORDS
Combined with the distribution of the fresh water in China, we make the Grey prediction model;
main rivers asthe dividing basis, and then we get the five areas, including BP neural network;
thethree provinces of northeast China, Yellow River Basin, Yangtze River Movement.

and Pearl River Basin, Tibet district and Sinkiang district, in the mainland
China. The water will be moved to the provinces with water shortage.
Considering the problems of human resource and piping cost and then
comprehensively analyzing the water movement within the region and
across the region, the optimal water movement scheme of the provinces
with water shortage is as follows. The moving amount from Qinghai to

Gansuis6.415billion m? ; themoving amount from Qinghai to Ningxiavia
Gansuis6.685 hillion m? ; the moving amount from Yunnan to Shanxi via
Sichuan and Shaanxi is31.636 billion m? ; the moving amount fromYunnan
to Guangxi is80 billion m? ; the moving amount from Guangxi to Jiangxi is
140 billion m?2; The moving amount from Jiangxi to Henan via Hubei is
71.739 billion m? ; the moving amount from Jiangxi to Hebei (including
Tianjin and Beijing) viaHubei and Henanis82.8 hillion m?; themoving
amount from Jiangxi to Shandong via Anhui is 57.5348 billion m?2; the
moving amount from Fujian to Jiangsu viaZhejiang is 62.858 billion m?3;

the moving amount from Fujian to Jiangxi is40 billion mS.

Finally, on the basis of the water resource optimal movement, in order to

use the water resource after being moved reasonably, the fuzzy AHP is
adopted to obtain the needed amount of water for agriculture, industry
and civilian use and the storage amount of water for emergency in the
provinces. © 2014 Trade Sciencelnc. - INDIA
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THE PROGRAM OFWATER RESOURCE
MOVEMENT

(1) Theregional division

In Ching, themainriverscould bedividedinto the
Ydlow River, YangzeRiver, Pearl River, Northeast Riv-
ers, Northwest Rivers, and Southwest Rivers.

(2)Thebest water movement acr oss ar eas

Four levels can be determined according to the
movement difficulties¥. Thedifficulty of movement
acrossthe neighboring provincesis 1; thedifficulty of
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movement across the provinces at adistance of one
provinceis2; thedifficulty of movement acrosstheprov-
incesat adistance of two provincesis3; thedifficulty
of movement acrossthe provincesat adistance of more
than two provincesis4. Then according to “short-path
problem”, the optima movement path canbegot. The
movement resultsof theareasareshownin TABLE 7
and TABLEO.

InYdlow River Basin, Qingha Provinceistheonly
onewith sufficient water; Shanxi isthe provincewith
water self-sufficiency; the other provincesare of water
deficiency. INTABLE 1, wecanfindthat itiseasy to
movethewater from Gansu and Ningxiato Qinghai
and to movethewater from Shaanxi to other provinces
can beeadly redlized. However Shaanxi isnot aprov-
inceof sufficient water. The surrounding areas? move
thewater fromtheYellow River leading to the water
deficiency intheYellow River. It will damagethe sus-
tainable development of the water resources, so we
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should further consider moving thewater from Yangtze
River Basin.

FromTABLE 2, wecanfindthat it iseasy to move
thewater from Yangtze River Basin to the Provinces
with water shortage, such as Henan, Shandong and
Hebei. So we stipul ate them to movethe water from
Yangtze River Basin. Therefore, we can easethetense
of water supply of the Yellow River and decreasethe
movedifficulties

TABLE 3 showsthat the provincesproviding wa:
ter tothenorth and the water movement difficulty. We
can get that it iseasy to movethewater from Hubel,
Anhui and Zhgjiang to the north. But these three prov-
incesdon’t have enough water, so we should consider
moving weater fromthe placeswith sufficient weter. From
thetable, we can seethat Jiangxi and Fujian arethe
best spots providing water. In order to avoid becoming
aprovincewith self-sufficiency™ province because of
moving too much water, other provincescan sharethe
burden of moving water to the north.

TABLE 1: Themovement difficultiesinyelow river basin

Provinces Gansu Ningxia Shanxi Shandong Henan Hebei

Qinghai 1 2 3 4 3 4
Shaanxi 1 1 1 2 1 2

TABLE 2: Themovedifficultiesacrosstheareas

Provinces Shanxi Henan Shandong Hebei
Sichuan 1 2 3 4
Hubei 1 1 2 2
Anhui 2 1 1 2
Jiangsu 3 2 1 2

TABLE 3: Themovedifficulty of pear| river basnand yangtze
river basin

Provinces Hunan Zhegjiang Hubei Anhui Jiangsu

Sichuan 1 3 1 2 3
Jiangxi 1 1 1 1 2
Fujian 2 1 2 2 2
Guangxi 1 3 2 3 4
Y unnan 2 4 3 4 4

FromTABLE 1, TABLE 2and TABLE 3, theop-
tima movement path can be obtained. Because only
Liaoning Province of thethree provincesin the north-
east Chinaisshort of water, wedon’t need to movethe

water from other areasoutside northeast China. Finaly
the optima water movement path of the provinceswith
water shortageinYellow River Basnand Yangtze River
Basin can begot whichisshownin Figure®6.

Figure6: Theoptimal water resource movement figure

(3) Thewater amount needed to bemoved in the
provinces

For the inland areas, such as Gansu, Ningxia
Shaanxi and etc, the moved water amount should sat-

isfy the shortageamount Q, .
And

S

Q; = (000- N)xV
For the coastd areas, such as Liaoning, Hebd,
Jiangsu and etc, the moved water amount should be
Q x w,; Themovingamount from Qinghai to Gansuis
6.415billion y,3; Themoving amount from Qinghai to

Ningxiavia Gansu is 6.685 hillion y;3;The moving
amount fromYunnanto Shanxi viaSichuan and Shaanxi
1s31.636 billion p3; Themoving amount from Yunnan

to Guangxi is80hillion mp3; Themoving amount from
Guangxi toJangxi is140hillion my?3; Themovingamount
from Jiangxi to Henan viaHubel is71.739 billion my3;
Themoving amount from Jiangxi to Hebel (including
Tianjinand Beijing) viaHube and Henanis82.8 billion
m?; Themoving amount from Jiangxi to Shandongvia
Anhui is57.5348 billion ;3 ; Themovingamount from
Fujianto JangsuviaZhgjiangis62.858billion m,3; The
moving amount from Fujianto Jangxi is40billion 3.
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THE SPECIFICALLOCATION OFWATER
RESOURCE INWATER-DEFICIENT PROV-
INCES

For the sustainabl e devel opment, we need to do
some specific alocation of water resource® after the
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movement and to confirm theweight cal culation steps
of sustainable devel opment index system of water re-
sourcein each province.

(1) The establishment of the analytic hierarchy
processfigure

The sistamahle allecation of wrater 4

--"-'d-'
-H'-_-

-

The water demand of +

human beings 5, «

T

T

e
.

e
The waer demand o+

natural envronment &,

T

+ o ¢ ' Brcawrs Soil  and
fugu g ability of | | water
Indust | | Agrice | Resi | g Stars 'mj’ _
-ty e | deen|| || Todusw -ages! T EelEETVEE
-args! | EfLinrL- waker
Ly Ca Ui o, 4 (e ment capacity
[
" Loy o

Figure7: Theanalytic hierar chy figur e of sustainabledevelopment of water resource

(2) Theestablishment of fuzzy consistency judg-
ment matrix

According to thedualistic contrast of theimpor-
tance of index (criterion) theory, if wecontrast theim-
portanceof index (criterion) C, withtheimportanceof

index (criterion) C; , weset cdlibration r; whichrepre-
sentsthesignificance quditative sequenceisonefigure
among 0, 0.5and 1.

If C,<C;, ry=Landr;=0;If C;>C,

Jr

r,=1,1f C,=C,, r;=r;=0.5.
With the help of referencesfrom [12] to[15], we

can determinetherdativesignificanceof dl theindexes.

For Hebel Province

@ Forcriterion B, , thebinary comparison qualitative
permutation matrix of thesix indexesin criterion

B, tothesignificanceisasbelow,

r. =0 and

i1

05 0 05 1 1 1
1 05 1 1 1 1
05 0 05 1 1 1
R10=

0O 0 0O 05 05 1
0O 0 0O 05 05 1

0O 0 O O 0 05

Weimplement the consistency test tomatrix Ry, .
Thefirst lineshould not betested. Andthetest isstarted
fromthefactorsinthesecondline. r,, =0<r,; =0.5,

theninthematrix r,, =1 whichcan correspondtothe

valuesinthetableand satisfy the requirement. Simi-
larly, we can verify the other valuesin the second line
can meet therequirement. When testing thefactorsin

thethirdline, r; = 0.5<r, =1 andthereforewecan

reckon r,, =1, whichisthesamewiththevaueinthe
matrix and meetstherequirement. Similarly, thefactors
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inthethirdline, andthereforewecanreckon, whichis
the same with the value in the matrix and meetsthe
requirement. Similarly, thefactorsinthethirdlinecan
be satisfactory. Inthe same way we can test the other
factorsinthematrix till the cons stency test isfulfilled.
After thetedt, if thematrix can meet therequirement,
thematrix needs no adjustment. According to thema-
trix, theweights of theindexes can be cal cul ated.

(05 0 05 1 1 1
105 1 1 1 1
R R - 05 0 05 1 1 1
1771710 0o o0 0505 1
0 0 0 05 05 1

0O 0 O O 0 05

Combined with therelative affiliation of tone op-
erator predetermined amount cdibration®, therdlative

affiliation vectorsto criterion B, isasbelow,

0,,=(0.7 1, 0.7, 0.36, 0.36, 0.09)
After thenormdization, we can get
0,=(0.22,0.31, 0.22, 0.11, 0.11, 0.03)

@ Forcriterion B,,

o5 1
X710 05

After thecong stency test, thevauesinthe matrix

can meet therequirement andwecanget R, = R, .

Therefore,

0, =(1,0.33)
After thenormdization,

,=(0.75, 0.25)

® Thebinary comparison quditative permutation con-
sistency judgment matrix of criterion layer B tothe
target layer A isasfollows,

05 1
RO =
5 o
After theconsstency test, thevauesin the matrix
can meet the requirement and we can get R=R,.
Therefore,

o =(1,0.33)
After thenormdization,
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o =(0.75, 0.25)

@ Considering (1), (2) and (3), wecan caculatethe
weight g of index tothetarget layer.

Qi) = o; * 0

(Whenij=1, j=123456;wheni=2, j=12)

Thecd culation results can beshowninthefollow-
ingtable.

TABLE 4: Tableof hierarchy sort

Layer . . Combination
Weights Weights )
Weights
C, 0.22 0.17
Cp 0.31 0.23
Cp 0.22 0.17
B, 0.75
Cu. 0.11 0.08
Cis 0.11 0.08
Ci 0.03 0.02
C,, 0.75 0.19
B, 0.25
C,, 0.25 0.06
Concluson

According to the combination weight proportion,
we allocatethe usablewater resources after the move-
ment. From the aspects of the sustainabl e devel opment,
thewater resourcesmainly are used in agriculture and
then usedintherecoverahility of water environment.

Similarly, theallocation of thewater resourcesin
theareaswherethewater ismoved to other placescan
begot. Theresultsareshownin TABLES

After theanalysisof TABLE 5, Tianjin, Shanxi,
Liaoning, Gansu, Ningxia, Jangsu, Shandong and Henan
arethedidgtrictsof agriculturedevel opment. Shanghai is
anindustrial devel oped city, whichispoor in agricul-
ture. Thewater resourcein Beijingismainly for the
citizendaily use. Inthe provinceswith different degrees
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TABLE 5: The combination weights of the indexes of the
provinceswith water shortage

Provinces C;, C, C; C, C5 Cy, C, C,
Tianjin 0.17 0.23 0.17 0.08 0.08 0.02 0.19 0.06
Shanxi 0.17 0.23 0.17 0.10 0.06 0.02 0.19 0.06
Liaoning 0.17 0.23 0.17 0.10 0.06 0.02 0.19 0.06
Gansu 0.17 0.23 0.17 0.10 0.06 0.02 0.19 0.06
Beijing 0.11 0.16 0.24 0.07 0.16 0.02 0.12 0.12
Ningxia 0.19 0.23 0.15 0.08 0.08 0.02 0.06 0.19
Shanghai 0.23 0.06 0.19 0.13 0.13 0.02 0.12 0.12
Jiangsu 0.19 0.22 0.15 0.11 0.06 0.02 0.19 0.06
Shandong 0.15 0.22 0.19 0.11 0.06 0.02 0.06 0.19
Henan 0.19 0.22 0.15 0.06 0.11 0.02 0.19 0.06

of pollution’”®, weimplement different degreesof alo-
cation to therecoverability degree of water environ-
ment and the soil and water conserving water capacity,
S0 asto makethe sustainable devel opment of thewater
resources havethe optimal treatment.

CONCLUSION

Inthisarticle, Intheprocessof establishing theap-
proach mode of obtaining thewater resourcesfor the
provinceswith water shortage, in order to select the
most effective and economic approach of obtaining
water resource, we choose a combination mode of
movement and desalinization. In theresearch of the
water movement inthe provinceswithwater deficiency,
in order to ensure the stable moveabl e water resources
intheprovinceswith water shortage, we should store
thewater whichismoved from other areas. Inthemaod-
eling, weshould think about the storage, movement and
desalinization and protection of the water resource.
Havingthemainlineof cost control, we aso consider
thefeasibility and effectiveness, which can solvethe
water problemsin Chinareasonably and effectively.
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