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ABSTRACT KEYWORDS
Regional development plans of Beijing, Tianjin and Hebei Province are City cluster;
included in the national overall development strategy. A series of water Multi-object planning;
problems such as water shortage, ecological degradation and water pollu- PSEGA,;
tion faced by the city cluster greatly restrict the economic and social de- Multi water cycle system;
velopment of the region. The shortage of water resources, the ecologica Water quality and quantity.

environment deteriorated and serious water pollution have become impor-
tant factors restricting the Beijing-Tianjin-Hebei region economy and so-
cial sustainable development.

Multi water cycle system is a complex system, whose construction, opera-
tion and development relate to environment, economy, population, geog-
raphy, management, infrastructure, etc. Uncertainty is an important
characterizer of complex city cluster water cycle system. Many parameters
of complex city cluster system in water cycle system are uncertain, such as
city cluster regional water demand, water resource price and city socia life,
production and other activities. On the other hand, with the accelerating
process of city and city industry structure adjustment, water resources
system’s scale, structure and characteristics of the inevitable will change
for time, space and the evolution. With the development of water circula-
tion system, the uncertain information change from beginning to the end,
as well as other features, constituting the multi water cycle system. Grasp-
ing and reflecting the uncertainty are necessary for studying water circu-
lation system planning. It is also an important component of overall plan-
ning of city cluster. Under certain aggregate conditions, how to realize the
optimization of water resources between different regions and industries,
has become the key urgently problem to be solved. The water quality and
quantity coupling plan multiple target teamwork model construction of
city cluster multi water cycle system, and the improvement of the model to
solve the mechanism of protein secreted dissemination evolutionary game
algorithm, in order to improve the efficiency of development and utilization
of water resources in Beijing Tianjin Hebel city cluster.
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THE GENERAL SITUATION OF RESEARCH
AREAAND THEMETHODSOF RESEARCH

Beijing-Tianjin-Hebe regionisinthemiddleand
lower reachesof HaiheRiver. ShowninFigure1. With
therapid devel opment of socid economy, the contra-
diction of water resources supply and demand becomes
moreand moreintense, resulting in serious deteriora-
tion of the ecologica environment. Theformation of
Beljing-Tianjin-Hebe regionisdeveopingrapidly, re-
sulting the characteristics of water resources shortage
and water environment pollution problems converging
inthesameregion¥. Thereforethewater cyclesystem
planning and water pollution controlled research and
management should bresk administrativedivisonlimit®?,
It isnecessary to Strengthen theentireregion (or region
basin) collaborative governanceand system research.

Secreted proteinisthe protein secreted to the ex-
tracel lular after synthesizingin cellS®. Thispaper pre-
sentssdf-organizing evol utionary gamea gorithm based
on the behavior mechanism of protein secretion signa
peptide™, drawing lessonsfrom signal peptidein the
cell matrix secretesprotein synthesisof self-organiza-
tion evol ution sequence processdescription astheal -
gorithm. ShowninFigure2.

THE PRESENT SITUATION OF MULTI WA-
TER CYCLE SYSTEM RESEARCH IN
BEIJING-TIANJIN-HEBEI REGION

Solvingthewater pollution probleminthesustain-
abledevelopment per spective

First of al, taking macro-control meansto adjust
distribution of theHaiheriver basnindustrid structure.
Then, study and formulate corresponding policies, im-
prove market accessthreshold. Prohibit theintroduc-
tion of heavily polluting projects. Clamp down the seri-
ous pollution of small and medium enterprises.

Collaborative allocation research of water re-
sour ces

Redlizing the multi-obyjective coordination between
supply and demandisastrongtimeliness problemin
practice which need to solve in the water real-time
scheduling. Collaborative dlocation of water resource
need respectively embodied in thefoll owing aspects:
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First iscoordination level of water resourcesadminis-
tration management. The secondisthegovernment be-
havior and themarket function coordinated the devel -
opment of water resources. Thethirdisto synergy eco-
nomic and socid benefitsintheallocation of water re-
sources. Finally isto synergy multifarious water re-
sources devel opment target utilization®,

MODEL CONSTRUCTION OF COOPERA-
TIVEMULTIPLETARGET PLANNINGAND
WATER COUPLINGPLANNINGINCITY
CLUSTERMULTIWATER CYCLE SYSTEM

Theconstruction of objectivefunction

Thecityisdividedintol waterarea. i =1,2,3,..., 1 ,
The whole city has J kinds of water sup-
ply. j =1,2,3,...,J . Theuse of water resourcesisdi-

Overall optimal
behavioral
synthesis

itein secretion syster Bic-behaviora

Necision

Behavioral choices

A 4 h 4
Ass 2 Learning and
I intelligent

Y

Genetic
environment

Figure?2: Population structure PSEGA algorithm
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videdintoK typesineachwater areas k =1,2,3,...,K .

Makethex;, water that j sourcedistributeto k useas
thedecisionvariable. Thej sub district of decision vari-

P ¥
X0 | : :

ablesis: . Ontheother hand,

Xid

X3,
inj subregion, k usedemand for water isdk(i) ,Thewater

demandfor thej subregionis D = [dl(i)--- dK(i)]The
objective be
assF=min{f,( ) f,( ) f,;( ), f,( )} Theobjec-

tivefunction 1 representsthe principleof supply and
demand of water resources system balance. Thecity’s
total water minimal representation:

I K ) J ]
mint(x,0)=min3 3 43|

i=1 k=1 j=1

function can stated

Amongit, d," istherequirement of k useof water

inj region, x\ isthewater supply that j water resource
distributetok useinregion.

Constraint conditionsof water coupling planning
and cooper ativemultipletar get planning

Thetota water consumption of water supply isto
ensurethe sum of water that different water supply dis-
tributeto every user on region can not exceed thewa-
ter can supply.

JIN)

ZX!}‘ SWiN (2)
j=1

W isthewater supply that water resourcei dis-

tributeto theN sub district.
(2 Thewater quality congtraints

ZQKitSthaZijtSth,Vi,j,t 3
i j

Oyt » O —— T hewater quality requirementstok wa-
terworksint Time by water departmenti, j .
0, —Water quality of k waterworksin t time.
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(3)Nonnegativecondrants:
Xy =0 @)

BASED ON THE MECHANISM OF PROTEIN
SECRETED DISSEMINATION EVOLUTION-
ARY GAMEALGORITHM, SOLVINGTHE
PROBLEMSABOUT THEWATER QUALITY
ANDWATER QUANTITY COUPLINGPLAN
MULTIPLETARGET TEAMWORK MODEL
CONSTRUCTIONOFCITY CLUSTER
MULTIWATERCYCLE SYSTEM

Envisaged the protein secretion system sateisdis-
crete, proteins secreted use state, behavior, emotion
vauesuchacollection of 3 d sequenceto express, and
rememberand, gamematrix, said:

lat(t +1) 11 - 113 It
't =[1 0 O |=]|It(t-2)
1 O 0 1 1

Under the state recognition behavior evolution &f-
ter return status action selection rulesdescribed infor-
mula, astate of * al possibleactions:

A = Afunction (I * t) = max(l * t) (5)
(2) Get thestate of theemotion factor on emotion eva u-
ationruleformula

It = Ifunction(l * t) = max(l *t) (6)
(3) Emoationlearning ruledescribed informula, * indi-
catesvector:

(I = t(t + 1)) = Ufunction(l*,1 = ) = (1- @)l *t(t) + @l =t (7)

In this paper, the design based on the mechanism
of protein secreted dissemination evol utionary gamed-
gorithmfallows
(1) Randomly generatedinitia population
(2) Select the paired state populations and carry the

emoationd eva uation of thegame, gettingthelr emo-

tiond factor. Population 1in TABLE 1, population
2and TABLE 2 arecalcul ated asincome.

(3) Repeat sep 2 until thegamereaching themaximum
number of repetitivegame.

(4) Learnrulesandintelligent formuladescribed by the
fomula

{ G1(Vi,vi')=Ga(xi,yi).(x' yir) = Fa(xi, yi) — f 2(xi',yi') ®

G 2(Vi,Vi')= G 2((Xi,yi),(Xi' ,yi')): fa(xi,yi) - f2(xi',yi')
(5) Accordingtoindividud fitness, thetwo populations
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TABLE1
classify Vi1 V2 V'
Vi GAvivi)  GAviV2) GAV1,Vk)
V2 GAvavi)  GAvzVz) GAV2, W)
\ GAVk, V1)  G2Vk,V2) GA(Vk, V)
TABLE?
classify Vi V2 V'
Vi GAvivi)  GAVLV2) GAV1, W)
V2 GAV2, V1)  GAvzV?) GAV2, W)
Vk GAVk,Vr)  G2AVk,V2) G2(Vk,Vk')

were produced offspring through the use of indi-
vidud diffuson parametersadjusted probability dis-
tribution evolution.

E:— 100 820 y1). (i yi))

IRCY CRDXR) ©

(6)Repeat (2) to (5) until theentiregroup to achieve
maximum ESSor evolution algebra.

CONCLUSIONSAND COUNTERMEASURES

Data processing and for ecasting

Influenced by water supply and industrid structure,
bejing-tianjin-heba region exigsobviousdifferenceon
thedynamic changeof internal weter.

Predicted by fitting the datato matlab finishing, un-
der theconditionsof coordination in urban planning re-
sources, environment and economic development, pre-
dictionsare obtained. Asshownin Figure 3. Datain
thisarticleare quoted from China’s statistics bureau
officd webgiteafter finishing for calculation.

Examplesfor Beijing-Tianjin-Hebe city cluster of
complex water cycle system to solve multi-objective
collaborativeplanning

Calculation process

First multi-objective problem of three benefitsob-
jectivestransform into asingle objective problemto

solvemoddl. For each objectivefunction, m; (x) pre-

determined atarget value m? (Thetarget isgenerally

the optima solution when consdered doneasthebasi's
of a target). Remember the ideal point of

mo(m?,m9,...1 m%) . Then solving single-objective

optimization problem mi dnHm(X) - m"Ha by using the

penalty method constraint problem to transforminto
multiple unconstrained optimization prob-
lem: p(x,5) = m(x) + o(c(x))

Formula: m(x) istheobjectivefunctionof theorigi-
na problem; o (c(x)) isapendty term; c(x) isthecon-
sraintsof theorigind problem. At thistimegettingthe
following continuous object optimization problem
"minm(Xq, Xo,...1 X)X e[ai ,bi],i =12......1'n

Analysis

Using theabove mode and 4th a gorithm, calcul at-
ing theamount of water in different level yearsoptimi-
zation scheme. Listed bel ow aretheresultsabout opti-
mal allocation of water recommended solutions calcu-
lated at 75% frequency. Asshownin TABLE 6.

From TABLE 3 can be seen the configuration the
resultsof thecollaborativeevol utionary gameagorithm
based on PSEGA, Beijing and Tianjininthewater sup-
ply increased, Hebel water showed atrend of decrease.

By configurationresults, water demand hasanin-
creasing trend in 2000, 2010, 2020 and 2030. Thereis
urgent need through strengthening water saving, water
diversion plan, science, water distribution and other
messuresto reduceinvalid demand. Atthesametime,
expanding water, improving water use efficiency and

The per capita amount of water in Beijing.tianjin and hebei from 2005 to 2013
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TABLE 3: Multi water cyclesystemsoptimizetheallocation outcomesof water resourcesin cooper ativegamein Beijing,

Tianjin and Hebei city cluster. (P=75%)

Per capita water demand

Y ear — — Total quantity of peoplerequired(nﬁ)
Beijing(im) Tianjin(n) Heibei(1r)

2010 189.38 177.93 272.25 639.56

2020 284.87 255.46 323.47 863.8

2030 365.24 338.62 359.96 1063.82

effectiveness, improvingrecyclingrateof industrial wa-
ter and wastewater treatment and reusedosage incress-
ing surface water supply capacity intheregion areall
on demand.

This section put 4.2 PSEGA based collaborative
evolutionary gamealgorithm apply to multi-objective
optimization of allocation of water resources. When
solving problems, transforming multi-objective prob-
lem into asingle objective problem, transforming mul -
tipleconstraintsinto unconstrained and establishinga
multi-objective problem collaborativeevol utionary game
andysisof thetechnicd routeand caculating seps. The
method adjust theaction by biologica emotionquality
factorsintheprogresswhereissigna skinguideinthe
matrix of cellssecreted protein synthesisof self-organi-
zation evol ution sequence. Sincethen adjusting the be-
havior of the body to adapt to the behavior of theenvi-
ronment, to avoid the search processinto local mini-
mum point, to overcomethe continuous, differentiable
difficulty in solving the objective function and con-
straintg®. After examplecal culation, theresults show
that thisalgorithmiseasy toredize, it hasstable perfor-
mance and hasagood solving performance. It isfea
sbleand effectiveto solvemulti-target configurationon
water resources.
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