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ABSTRACT

The water problem grows more and more seriously and it has become a
multiple crisis and challenge of the coexistence of the four: the water re-
sources, water environment, water ecology and water related disasters. And
the scale of the problems already expanded from a local or parts of river reaches
to its whole, impacting on a region and even on the whole globe. There is high
ecological value of plateau freshwater lakes, so these lakes play an important
supporting role in regional economic and social development; but the lake pol-
lution and the ecological degradation have become increasingly prominent since
1990s. Consequently, the lake basins are facing a serious challenge in the sus-
tainable development; therefore, protecting the plateau lakes and promoting
sustainable development capacity of the plateau freshwater lakes basins has be-
come an important issue, concerned by various circles of the society.

On the account of the status quo of insufficient studies of the theories and
their evaluations on the sustainable development of the plateau lake basins,
and in combination of the reality of the two-dimensional difficult situation of the
social and economic development of the plateau lakes as well as their ecological
protection, there are of high theoretical significance and practical value on the-
oretical research and their evaluation on the sustainable development of the
plateau lake basins.

The plateau lake basins with water as the core resources are of a composite
system of the human and the land with hierarchy. And in their sustainable de-
velopment, the water is the main body, the study scope is the whole basin
and the research object is the composite system of the human and the nature in

the whole basin; while the relationship and the proportionate development of
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the human and the nature would be studied, and the fair criterion between
people should be fully considered. So the development of the human is to be
considered on an even higher level. And the essence of sustainable development
in plateau lake basins is mainly presented as the following: the sustainable de-
velopment of the water resources as the premise, with prominence on coordina-
ted development, and stressing on a fair principle.

In this dissertation, Economics, Management, Ecology and other related
theories are applied, a balancing mechanism of the sustainable development of
the plateau lake basins is put forward based on an analysis of the factors of the
sustainable development of the plateau lake basins. The sustainable develop-
ment of the plateau lake basins is an equilibrium process among the three: the
economic subsystem ( Efficiency ), the social subsystem ( Fairness) and the
ecological subsystem ( Sustainability) , and an equilibrium process among their
respective subsystem internals, and among intergenerations. It is a non-equi-
librium development from a low-level equilibrium to a higher one, which de-
termines the sustainable development process of the lake basins can only be a
wavy or spiraling rise. For the sustainable development of the lake basins, it is
necessary to take measures to improve the ecological supply, reduce the eco-
logical demand, and to regulate and smooth the obstacles which may arise
from the ecological and economic problems.

The evaluation for a sustainable development is the premise in the process
from its theoretical phase into the operational one. Constructing the evaluation
indicators and criteria is helpful to evaluate the current development situation of
lake basins, to predict the trend of their development and to take targeted
measures, which will be in favor of the sustainable development of plateau
lake basins. According to the essence of the sustainable development of plateau
lake basins, an evaluation model of basin complex system based on the use of
the water resources is proposed from the perspective of lake basins. By the u-
sing of integrated indicator system, the level of sustainable development of the
plateau lake basins is measured from three aspects of sustainable degree, coor-

dinated development degree and fair degree.
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The “sustainable degree” reflects the support level of the ecological sub-
system to the economical subsystem and social subsystem, which will evaluate
the long-term rationality of the development process. The “Coordinated devel-
opment degree” reflects the development levels of the economic, social and
ecological subsystems and the level of coordination among the three, which
can measure the development levels of the.complex system or the subsystems,
and also reflects the harmony of the lake basin complex system. The “Fair de-
gree” is to judge the impartial, fairness and the extent to meet the demand in
the use of resources and in the process of social economic development of the

3

lake area, which reflects the “common prosperity” level and the degree to o-
vercome the differences between the rich and the poor, between the urban and
the rural in the lake basins. The common role of the three: sustainable degree,
coordinated development degree and fair degree, determines the sustainable
development level of the complex system of the lake basin.

By the empirical research on Fuxian Lake basin from 1995 to 2009, the
conclusion showed that the ecological system was in a healthy condition, an
excellent coordination was shown in the economic, social and ecological as-
pects, and the fair level continuously rose in Fuxian Lake basin. But the over-
all coordination was in a downward trend after 2004, especially as a result of
the lagging of the ecological protection, the overall coordinated of the lake ba-
sin was affected. The water carrying capacity remained in an overload condi-
tion, starting from 2008. The Fair degree is still in a comparably lower lev-
el. Especially in recent years, the degrees of fairness and equality have de-
clined, which has a direct impact on the lake basin’s sustainable develop-
ment. Water shortage and water deterioration will become the key factors to re-
strict the development of Fuxian Lake basin.

The conclusion that Fuxian lake basin is in a “weak sustainability” situa-
tion is identical with the same researches and with the reality of Fuxian Lake
basin. The underlying cause of the situation of a “weak sustainable develop-
ment” was the outcome of an interaction of the three:  “ market failure” ,

“government failure” and “structural failure” , which ultimately lead to the
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“mechanism failure”

In order to enhance the sustainable development capacity of Fuxian Lake
basin, the causes of the “mechanism failure” should be controlled or elimina-
ted. The appropriate environmental economic measures should be used to influ-
ence the cost-benefit of economic entities so as to guide them to choose the be-
haviors and decision-makings favorable to the ecological environment. The over-
all development models of the sustainable development of the plateau lake basin
are advanced which will guide the sustainable development of the lake
basins. Finally, in combination of the actual situation, some measures are put

forward.



1.3

1.4

£-=

2.1

2:2

2.3

2.4

BRI  .qomn comns osis i £REH0 8 SHA3 58S £A8RES KON 8 S510R HHNE ESRESH TRANS KSR e 1
TEGEEE . » covas sncans sunswe aonon vansovennes ssere s snses susupssngos wuses pores sennss 1
E M AE I B GEFITIRAR «vvvvvrvrrerrrrnneesermressssninrereenesassans 2
1.2.1 O BERAERRBAE e 3
1.2.2 CFD SAEMEIIERAE  covessnovonsomusamonns sovosssosns vmoes sones susos 7
1.2.3 BESBFRILIKRALE  cocvrrrrnniiiiiii e g
E BB GTEILTR <o e vrerewvsronnss saree vonamasnsns carassaees 7
1.3.1 TAALHE e F i ik GAOAS SRS A SRS AR iR SETAAE RS 8
1.3.2 MAERERE BRI R, v ssnonnsonve cwnon s svan i3 1 ssaitn sses 00 3 b 12
1:9.3 BERAFFEIIRAEL »rossvservsrmranass snoes siTrmasnss sasssvonss s oo 14
N e e 14

TR BRI B R Al +oveeerrererernrrmmmsrnnneeeesessnssinannnnes i6
FEACTEAE  covereereenenseore s i 16
IRARTFR T ceeerererrecrmnmmtiii i e 17
BIEIACTIRE  oanioss oos ansims nidahs 860kt R5A35 45985 05§ ESRS 54758 PaTmtRR 17
R MO 2 . L R T r——————— RS ——. 17
2.8, % FPIBEEL worrvnerrennes rosnes sueen sgsres sressevres svess senss vonres 18
2.3.3 SEAFBEEE -eerasnes conms amen vawns naeosn onune snuins s saoms o simn sanonn o 19
RIS IAREE IR oo sovnserwas sevnnsvess savsanssuss ssivesnensns swvans 20
2.4, 1 BHIBIEH <ovesionnssonnnernane ssnnssesnensannsonsaes saons sonss suonss 20



§3 i 038 = BB R AT AL 1L w2

2.4.2 BJTHALIE +oeerennnrrerriii e 21
D43 BRI ceeererereenneeee e 21
2.4.4 BB R cooeereeer 22

0.5 JNBE eeeereerieeseenienne sttt s s 23
BB MESIBRGETREGRTD e 24
9, 1 FEBRBEIAE  ssssuensuins comint shn Shmmn shssmeasssi S SKRDRS SEINF AP 1SS 24
3.1.1  CJLibrary G5 «ooeeeeerereeesemseensnnsnnsni 24
3.1.2  CJLibrary B «-eeeeevessemsersnsssosserississsnessssnnennensnes 25

3.9 ZFEEERPEEHL  +senve roomn consensunre pravexsurresases vrase sunars srares cen 28
3.3 ZAREIIHATTE  cooeerrrermr e 30
SE HTSEIEANIB R AL -ovvvrrrerrnremnn 34
4.1 HUTGBIESRYE  o-vveeoovmessnverosns srvans sosvos smusessrunesonnsssennesosnesos 34
B.1.1 HTGEAELF oeevmnrermner i 34
4.1.2 HTGHIABEGECTFAL cooeerrrerr 35
4.1.3 ML TGECIE STHEHE K, weverrermmnmemrrn e 35

4.2 BAEUBTEBEEALIR «oooeeereeree e 35
4.2.1 XYZ SCAEGEIR ooerenenetensrrenerttisiiiiii e 35
4.2.2 DXF SCHFRER ooeeenrernsemntmriii e 36
4.2.3 DXF CAHMrt b XYZ SCAE  covveerermmmmmemmmme. 42
4.2.4 DXF TGt «oevvenrerremmreeri s 42

4.3 A AHBIEBYRAB T  coveeneeeme e 44
4.3.1 Surfer # ) CAFGREL  coreereereereririeriiii, 45
4.3.2 ARCGIS #9458 ) AR BRI -oveerrrerermmmmnmemimmin, 46
4.3.3 HFHARBA (DEM) SUARGEEL-oeereerrrrnen 47

4.4 HHTEBUBIRMEADIE «rveeovreorrersnesermsanessersonnsssnmsons e nsanasans 48



4.8.17 RGBSt vons owmmes s wns 1 awsns sisie 159 § 5wk Risas sswmmne 48
4.4,2 SR IEBIIIEEIE vore vonunsvoressnwus evasnn swrws susi s 51
4.4.3 FIRPIEEIE +ooeevrrrrrerrrrrienerrrniieee e 53
R B T L T L O ——— 56
4.4.5 ST PAME Z BT MABIIEIEHE ooevrvrneereerrieneeeennnnns 61
Rt T m———— PR 63
4.5.1 Z AT RMABEHBIEIZ T coerrerrrerrrrrerrrrniiianeaaaaan, 64
4.5.2 SETHMMEIHBIEIZT ih coereerrererrenrnniininieninnniinnnn. 69

R R T T T T O ————— 77

4.6 WIEBIBTTIRAL  »or somoe smmonsnsns swvs s cvsion voguoss soaivs snsa 63053 R6ans3 £9% 78
Y AR T RS p——— 78
4.6.2 BT EITRAL soorncmss sonan sommst oisns sivans sisins exsan ssmmnn wnn 82

P B TIE DX Y A —————— 88
4.6.4 HLTGEGBLE, wooeervrrnreerrrnnneereriiae et eeei e eeeaaae 38
i - 110 1 -4 s 89
5.1 Z=MIEMIBHIIIELE  suovwes sonmn vovmes sosns s snvos sossin saous s saisn saass 458 89
5.1.1 Delaunay = fi 7% M AS 4 K ARJBEA --vvrmrmemeeeeeeenemnnnnn. 89
5.1.2 Delaunay = i 7 M A9 L BRI IE +ooooevermerrmeneeeesennnnnninn, 90

5.2 HEAZERURAE SL vevveeerreeenie et 91
5.3 SAIEMIARZIAIFREESZIL +oovverrvnrrnseerreennmuniniieesasaeeneennnan 93
5.3.1 BEBEFHE rvoorscoms smuvss corns vrwms vomes souss vasmes senss siwes 93
5.3.2 L EHFFEABE T B oo 95
ERE REBIFHIEBIGATIL  cooooerrrrrrrerrrr e 101
6. 1 BEEI voee svons s vnwnn snnons coninn aomsitn sowsis 5w s ks kuans ¢ snaivs svwas sanms e 101
6.1.1 AT T  coerereromimmmmcniisinionssssorerserisnrssens 101



o g T O B AUEAE AT L AL T2

6.1.2 AT TAAL ocrrrrremrrnsesiiiiiin, 102

6.1.3 ZZEAFZIG TAAL  oeevrrmrrmrnrenrensmnanenenreaa, 110

6.2 FEIGATHIAL oevrmrecmnrromsmmuisiunimiiiiuniinisistinii st 115
6.2.1 BRI TTAML  woveeeereeremsemmesnereeieeeenesieeneeneeena. 115

6.2.2 ZBEBTTHLAL wowessemes reas nivsea oo s5omvs s 55594 kanena suns 117

6.2.3 JEEERBTHAL coreereerssersrsiicnrmmisisisirnsrsisasin 119

6.3 BRTEBERRARIR oo ssvvsssomas snsvonnaans sovas siuvas osvwss csan pasnas e 120
BEE BEBEE ---rrorcooreromeenresmsrannesomsnsssans sensus amanns nemws ssomra cons 123
T 1 PIERBE] wonnsswoes vwnsn susnss ovien ssmus sasss GE3ES S WR%R 505004 HEREN B 45AH 5555 123
ToL 1 BB RRG = A R B Rk ceeeeeeeeeenees 123

7.1.2 VC ,}:]ﬁgé@ ...................................................... 124

7.1.3 ABLETIL oceeverermremrciniiiii. 125

T 127
.21 BB BT HBLR  won swonns swsvn oonss sesmssaenss swwns s sesns ssames von 127

B B R B Bl o s o sincen st st i epate P me 128

T. B BRTER #omes swars s sunes ssitn s soinen saas s e5cbus § Kawih S59iins S34 SHRE 3 G445 54 b3 132
7.3.1 FhFEEGEIL  coocerrerroronnrntsranersreersiserasresrossssasrnsses 132

7.3.2 BB TAEARI  ceeeeeeeererenniien et e e e 133
I —— 135



