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Abstract

River basin hydroelectric development will produce a lot of benefits, and it will
also influence the ecological environment of river basin to a great extent. It is realized
that we should pay more attention to the negative impacts caused by river basin
hydroelectric development, so it is important to carry out the environmental impacts
assessment of river basin hydroelectric planning. The economic appraisal of river
basin hydroelectric planning is a necessary part of the environmental impacts
assessment. The social and environmental impacts are evaluated in advance and the
costs and benefits of ecological environment and social economy are discussed from
the social perspective during economic appraisal process. Economic appraisal of river
basin hydroelectric planning makes up for a deficiency of environmental quality
impact assessment and integrates environmental protection and economic
development, in expectation of giving the scientific support for the decision-making
of river basin hydroelectric development.

In this dissertation, the environmental impacts of river basin hydroelectric
planning are studied by means of reference and material research, theoretical analysis,
public participation, expert consultation, field survey, local exploration and case study,
using the interdisciplinary theories in environmental assessment, environmental
economics, environmental management and ecological economics, etc. The
methodology of the economic appraisal of the river basin hydroelectric planning was
established, and then applied to the case. The main achievements of this dissertation
were as follows.

First, the relative concepts such as river basin hydroelectric planning,
environmental impact assessment, environmental impact assessment for planning, etc,
were put forward, and the relationship between economic appraisal of environmental
impacts for planning and environmental impacts assessment for planning was
analyzed. The theoretical foundation of economic appraisal was discussed, including
Pareto Optimality, Willingness to Pay, Consumer's Surplus and Externality, from the

perspective of welfare economics.
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Second, according to the character of economic appraisal of river basin
hydroelectric planning, the space-time scope was defined, and the environmental
impacts of river basin hydroelectric planning were analyzed, and then the
identification matrix is formed. The existing methods for monetary evaluation of
environment were discussed, and their applicable conditions, advantages and
disadvantages were roundly compared, which laid the foundation for establishing the
indexes, models, methodology of the economic appraisal of river basin hydroelectric
planning.

Third, based on the reality and concreteness, the methodology of the economic
appraisal of river basin hydroelectric planning was applied to Jiulong River basin
hydroelectric planning, and monetary evaluation of environmental impacts of river
basin hydroelectric planning was carried out. The results showed that remarkable
economic effects were obtained from Jiulong River basin hydroelectric planning in
short term, which was at the expense of ecological environment destruction. Because
the ecological environment destruction, for example, the wild fish’s extinction, was
not reversible, the social benefits were probably less than the social costs. Fang Yang
Key Water Control Project was feasible, considering the impacts of ecological
environment and social economy. The economic net benefit of Tai Kou hydropower
station would be RMB10.6253 million a year, while the net cost of ecological
environment destruction was RMB517,440, and the social net profit was
RMB-31.2782 million, so it was not feasible from the perspective of ecological
environment and social economy. The economic net benefit of Du Tou hydropower
station would be RMB2.7316 million a year, while the net cost of ecological
environment destruction was RMB10.5922 million, and the social net profit was
RMB-5.0995 million, so it was not reasonable. In conclusion, the negative
environmental impacts from Jiu Long river basin hydroelectric development were
noticeable, so we should keep away from ecological environment destruction during

the process of hydroelectric development.

Key words: hydroelectric planning; environmental impacts; economic appraisal
v



B B . . 1
T AR RSB o 1
1.2 ARAE. BARBREESWMAEKE ... . 3

1.2 BRI e e 3
1.2.2 BFRAERSARERE. ... . 3
1.2.3 XEMESHESSTEABRRR. ... 5
BoE ERSMAETSHREGE ... 6
2.1 INEMMETERBREAENMREAR ... 6
2 L T BRI R . 6
2. 1. 2 BRI R R . e 10
2. B N 14
2.2 REFMEFIEMECHRER ... 14
2. 2 1 BRI e 14
2. 2 2 BRI R . o 16
2. 2 B N 18
2.3 RBIKEMRINEZMEFITFMBIARIK ... 19
2. A TN 20

BoE EEEATEIEER . 21

AR AR . . 21
O T B b 1 == 5 s ) 21
3.1, 2 BRI, . 21
31,3 IMEE M. o 21
3.1.4 INER MBI IR oo 22
31,5 MRIEREEMIES. ..o 22
3. 1.6 MXENEZMAMEZFIFM SMXIMEZIMENXER. ....... 292

3.2 EBIKEMIINELMEFIFMAEEEM ... 24
3. 2.1 MABFERIR. . 24
3.2.2 B EEHEBERIE. ... 25
3. 2. 3 AN AR, . 25

3.8 N 26

FOE RBKERINRELMEFTIEN A ERMEE ... ... 27
4.1 FEKERRIAEZWEFENHNEEENRE ... L 27
4.2 FEKERRBITRERMIRA .. .. 27

4.2.1 FHEEFRBLIRB. . o 27
4.2.2 E7SINERMMIR R, . 28
4.2.3 HIMEZIRAEERER. ... 29
4.3 FEKEMRIMERZ M MEITREAE . .. 30
4. 4 K EMRIMER M EFIEMIBREAE ... 34

v



4. 4.1 HREFFMEREENTTE. ... 34

4.4.2 EBRINETEMIBREIFMAE. 38

4.4.3 ig/KEMRINEZ WL FIEM AR IRRHEE. ... ... 40

4 D TN 44
FRE RHIAR-AELREKENKIIMEZMBILZ TN ... 46
5.1 AR IR BAREHESE TR .. 46

5. 1.1 BRI . ..o 46

5.1. 2 F IR B . 48

5.2 AL RIB/KEMINIREZIMEFIEMTARRE ... .. 49
5.3 W TRIBRKEFEZRRIBEAR ... . 50
5.4 jLiZ,Iu’i‘f.i'nbkEE.iUZ'JE‘Jﬂ; *E’HHIE%IJ .......................... 54

5. 4.1 W ERBEEFHIZIM .. ... 54

5.4. 2 WS AESREREZAIM . ..o 54

5.4.3 XPIKFRBIEM. .. oo 54

5. 4. 4 TR R, 55

5. 4. 5 KRBT . e 55

5. 4.6 7SI o 56
547*%?% .............................................. 57

5. 4. 8 PE IR, 57

5.4.9 E& .................................................. 57

5.5 AT KERVNIAEREEHEITE ... 58
5.5. 13 GREK) O .o e 58

5.5, 2 BB T e 63

5. 5. 3 N 68

B B N . 70
BB R 71
6.1 R R 71
6. 2 4B G . . 72
6.3 T EBEREE ... 72
BT E . 73
B . o 80
BB . . 81

VI



TABLE OF CONTENTS

I T 4 o0 (8 oy o] o (RSOOSR 1
1.1 Research Background and SignifiCanCe ..........ccccvvveerriiiiiiee s 3

1.2 Contents, Technical Route and Objective of the Research.........c..cccoccoovvevenineiennne. 3
L.2.1 CONENLS ..vvvieiiieiiieeiieeiie ettt et e e steesbeeeseeesseeeebeessseessseeasseesssseessseensseessseesssessnseennes 3

1.2.2 Approaches and Technical ROULE ...........cccevviiiiiiieriieiiee e 3

1.2.3 Emphases, Difficulties and ODbJECtIVE ........ccccvveeriieriiierieerieecieeeieeeieeeiee e eeve e 5

2 LITErature REVIBW ....oeiiiiiiie ettt sttt e 6
2.1 Origin and Evolution of theory and methods of Environmental Evaluation............... 6
2.1.1 Literature Review ADIOad .........cceeviiiiiieiiieeiie ettt ae s 6

2.1.2 Domestic Literature REVIEW ..........ccccveviiiriiiniieiiie st eee ettt e eeaeeene s 6

2.1.3 SUITIMATY .euevieeiiieeiie et et e eteeetteetteeereeseseessseeesseeesseeessseestaeeseseesssasinsennsseesseensses 14

2.2 Origin and Evolution of Economic Appraisal of the Environmental impacts........... 14
2.2.1 Literature Review ADIoad .........c.cceciieriieiiiieeiie et 14

2.2.2 Domestic Literature REVIEW ..........ccccvvviieriieriie it esre e seee s 16

2.2.3 SUITINIATY .e..evieeiiieeireesieesreeeteeesteessteessseesssaeasseessssanssessseensseessseesssassnsesanssesnsseensses 18

2.3 Current Situation of Economic Appraisal of the Environmental Impacts................. 19

2.4 SUIMIMATY ..ottt ettt s bt st h bt s bt e s bt e bt sbb e bb e e bb e e bt e e nteennes 20

3 Related Concepts and BasiC THEOIY .........oiiiiriiiiiiiie et 21
3.1 Related BasiC CONCEPTS......ccvierieieriiieiieeiesiriesteeseeeestestesseeseeseeseesseaseeseeseessesseeseessesenas 21
3.1.1 River Basin Hydroelectric P1anning............cceceevuerveniinienieiieiieeieeeeeeee e 21

3.1.2 Environmental TMPacts ........ccoiiiieriiieiriieeie et esieeeiee e eve e eesrae e eeneessseesens 21

3.1.3 Environmental Impact ASSESSIMENL .........ccvierireriiieriieeiieeireerreesreeereesseeeeneenenas 21

3.1.4 Economic Appraisal of the Environmental Impacts..........ccccoecevieriiniinienenennne. 22

3.1.5 Environmental Impacts Assessment for Planning.........c..ccoccevceeviienieniinenenennne. 22

3.1.6 Relationship Between Economic Appraisal of Environmental Impacts for Planning

and Environmental Impacts Assessment for Planning ...........ccccoeceveenieniinienenceneene. 22

3.2 Theoretical Foundation of ECONOMIC APPraiSal.......c..ccooivvvvviieninieneeene s 23
3.2.1 Pareto EFfICIENCY ...vviivieiiie ettt ettt ettt st et e e e b e e snraeessaeensbeessaennns 23

3.2.2 Willingness to pay and Consumer's SUrplus..........ccueveiuereiinrerinienieneeineennneenns 24

R IV RC T 5 153 4 1 F:1 113U 24

L3 SUMIMATY ..ottt ettt a bt et a bt s bt s bt s b e st e e bb e bt s nneenes 25

4 Framework Construction of Economic Appraisal of theEnvironmental Impacts
of River Basin Hydroelectric PIanning ... 27
4.1 Space-time Scope of Economic Appraisal of the Environmental Impacts.................. 27

4.2 Identifying Environmental IMPACTS ...........cooviieiiiieiiee e 27
4.2.1 Identifying Socio-economic Effects..........ccceeeiiiviiiriiiiiieiieeie e 28

4.2.2 Identifying Environmental Impacts...........ccceecvviviieriiieniieiiie e 29

4.2.3 Identification Matrix of Environmental Impacts............ccceccvveveiveerieenieenieeereeene 29

4.3 Methods of Environmental Impact Evaluation ............cccccocviieieniiinieene e 34

4.4 Indexes and Methods of Environmental Impact Evaluation of River Basin

[ Y70 | £0T=] Tox g ol = F= T 1 T PSSR 34
4.4.1 Indexes and Methods of Socio-economic Effect Evaluation..........c...ccevevveennnnnee. 38

VII



4.4.2 Indexes and Methods of Environmental Impact Evaluation ..........c....cccccevveennennnee. 40

4.5 SUIMIMABIY .ttt ettt ettt ettt ettt bt e bt e bt e bt e bt e bt e beebeebeebee e 43

5 Case Study - Economic Appraisal of the Environmental Impacts of Jiulong
River Basin Hydroelectric Planning...........ccocoiviiiiiieniesccee e 46
5.1 Introduction of Jiu LoNg RIVEN BaSIN.........cccviiiieriiiiesiee e 46
5.1.1 Natural ENVIFONMENT ........ccccuiiiiiireiiieeiieeiieeieerreesreeeteeeeveesereesssaeessaeesseessseennses 46

5.1.2 SOCI0-€CONOMIC STEUALION .....vveiiieeiieeiieeiieeeteeeieeeiee e e esireesreeessaeeseaeeeseessseennnes 48

5.2 Technical Route of Jiu Long River Basin Hydroelectric Planning ..........cc.ccocvevvennee. 48

5.3 Current Situation of Jiu Long River Basin Hydroelectric Planning ............cccocc.cou... 49

5.4 Identifying Environmental Impacts of Jiu Long River Basin Hydroelectric Plannin
................................................................................................................................................ 54

S5.4.1 FOO SUPPLIES....eeeiiieiiieiiieeiie ettt esite ettt et e st e et e estaeetbeessbasinsaeannasensteensaensseennses 54

5.4.2 Ecosystems Services and FUNCLIONS..........cceccviririieriiieiiie e 54

5.4.3 Water Quality Deterioration ............c.eevcveeriieriienieeeiriesreeinsienreeieaseseeesreessneenenes 54

5.4.4 Runoff of Water and Soil...........ccooriieiiiiniiiiiiecieees et 55

S5.4.5 Water CULOTT ... .oiiiiieeeeee et e ettt e et e e e e ereessreeensaeenseeenenas 55

5.4.6 Environment DeZEneration ............ccceevvrerieesiieensiiiiiieireesreesseessaeeseseessseessseennnns 56

5.4.7 RESEIVOIT DEPOSItION. ...cccviiiiiiiiieeiiieriie i eieeiteeeiee s etreeseteesebeesbeessaeenseeessseensseensnes 56

5.4.8 Adjusting FIOOAWALETS ......cc.ueiiuiiiiiiiiiie ittt 56

I B Uy 21 o) o USSP 56

5.5 Economic Appraisal of the Environmental IMPacts ...........ccccvevvveniiiineniieneneneseenns 58
5.5.1 COSt ANALYSIS....viiiiiiiiiiieriai et eite et eeree et et e st e e taeesebeessseesnsaeassaeensseesssaeanseennses 58

5.5.2 Benefit ANALYSIS .....oiiiiiiiieeiiiiiiiie et ete et ste e et e eteesreesebeesntaeensaeensbeennbeeenreeenees 63

5.5.3 SUIMMATY ...viieeiieiie et e sttt et e et eeeteeestee e tbeessseessseeessaeessseenssaessseesnseeensseensnes 68

5.6 SUMIMAIY ...ttt s bt s bttt b e b e st e bb e be e nneeees 70

B SUMIMATY ...ttt ettt ettt ettt ekt et e s b e e et e et e e e ab e e sbe e e nbeeabeeenneenaeeanes 71
6.1 ACHIEVITIENT ..ottt bbbttt bttt b e sn et sb e 71

6.2 INNOVALION ...ttt bbbttt bt 72

6.3 Outstanding Questions and FULUIe WOFK ..........cccccvivriiieniie e 72
REIEIEINCES ...ttt bbb e et e e sab e e e anneas 73
ATTACHIMENT ...t 80
ACKNOWIEAGEMENT ...t es 81

VIII



N

L1IAREESENX

IKBEATE R A TR RRYR, 2 REVE TR RN 222 B 4y o K i T R AT A
TR ERIEM R RMEES A SR 0 G, BT Hy5 3 847 g G, (T
Ty TR AR e A B s i H 26 7 R A

TR ERAL SRR IR H 25 BB 50 N, SR BE N — A SRR T A K B K T
AR, JUIRAEFUARAT . WMIT R RAT « 2R TF BTSN AT R 30 T
KIBIHZ S5, KR EER, HAEKIE, 52004 AL, 2005 2054
T 4000 JEPLK BN A EHNIBAT, AKHBFER RSP RN 0.027 42T TR,
A S 2 119000 JK FOBT /K BB LIE A AR 1. (E A R 2 CORIK L 2
R m. 5 2004 FEREAEAHLE, 7R AR 2 B DR RI R K L2 R AT AR KT 1
I, SEMEILH KR E R GRERHE R, 20060 .

T K B R R, BSZRER 6.76 /0T IL, HRTI TR 25 4.93 12T
o, SUIFRE R 3.78 14T e NREIKRER IRATM S, 142 T REIF R I1M7K
RETRUE, A A A (R2, HRIEEZEAL, P ERK )BT A
HFERE I AR . (2008 4 K ATV A BT S B0t B s ) i, % 2004
9 H, PEUKBENAERN T 1 ALT IR, HIFREMN 24% 4, KK
T RIEEZK 50-70% [ R A K. 2006 =4 E FH H A $] 27500 42T PUI
Jedi, [ HEIEK 11.8%. I TEAE S — A4t 5 H 1 BRIV FERE, 17K
I A, AP E e A RE LK R MR BRI . A J5 LA, KHAT
NAEXFB I T 5 R AAT T, AT —ASFT I B e O [ 5 %
2008) .

SR, 7K F R R I PRI R AR AT R B R BE e (K [N, A K il b s
Wi J PRSI, AU AR ay s Rl PR T T A S H AR R I B
T B RS R AR (R D HERE, Sk B T R BT 7 AR (R SR AR PR IR AT B Ak 1 PR3
SN ) AR R 7 B A2 S R . AMITFA RS, SI0K T R BT = A1
SB[ . BRI I S 0 S T K R B B R4S T AL 65 TR EE A DL

1



ot .

F-E WH

SR LRI PRI ER 58 5 R DF 0 By — AN i SR (K 5 J i 4 o ik R 56
S TR 220 VAN S Stk i R PR 58 5 0 PEAN AN 1] SRR (R 4L 43, B R Ah o
AEEAT ISR VP AN AL, WAEZSRIERSE A7 B2 tH R, B K A R St s vl g
I 1 SR BRI A: 25 PR BE 325 J 1) 56 MR ZEA T T R B AL VEAN, AR 25 (12
[ BRI ARSI L AU A S 5, RIS A0S B, A
Bh T AR 2 Al SR AT K R R FLS, EATTRE SRR Ak,

[ A FLAE 20 T2 80 AEARME X 7E g CIKID RUOT REAEEZ vy . —
LY IR G S T L I % P AT MR B 5 Wi VPO TR B . R AT S

7 TH AT RS BT 20 AL 90 AEARH AT MG IR BT R ma PR (1)
M, 2002 4E 10 A, 2003 £ 9 H 1 HARSEHEN GREZmPEN) Wk
TR (R PRBE 52 00 PP AR B NVE AW, AR R TRioRi SR R, B )RR PR 58 56 i)
FE 24— BN 0 P9 473452 B3 T 43 IR A0 O IE 580 52 ek i DL e b AT M N BE8 |
(IR, R RIS i A 2 8 T 10 I R0 A 7 2 WL KBS SP4%, 2004),
1715 7K FLREAI (R PR35 5 i VP A CRLRR /K PRI R PR 5% 52 i R 22 B VPR ) 5 2% DL
PRI, T Rt s 7K R B 5 M 28 55 DA 1R 7 VAR 3R S T SN AT ]
BIEEX, WH¥AME.

ARV SO S SR B VRN, DAIURYT Sk 45 BRI R385 i P A0 T K
o, B THERANRE . MEOIRI . RPN SR 2 E R IS, 0 BRI v
NFIAL S ST PN AT WL G ALK, £58 2 i L mT e AR IR 2 DR A 2
SRR SR A A, A K H R R BRI [ BN T IR R
SRR K PRI BT AR R PR BE R M kAT 22 0 U i A VP A o AR A
L DLARA: 2538388 (¥ e s B TR U —— 2R B 0 T BB S8R vl A7 vk
PFFUSCR A T A A DGR AL — Lo S A, iy HL A R e Sk 5 B0 T S AT
W 3 VEAR 4518, 17 Bh TR PN &5 SR N BRI P sie A4 A SRk R
RISE Rl et (RIERk A S 257 BRI T RRSR



o =

F-E WH

1.2 IRAR. RABREZEMHER

1.2.1 fAIRAAE

FEXS B N AMAH S FEE kAT 70 M B 45 B Al B, AR S TR LA R = A
7 IR
(1) HAME A AN BB IR
SHAUEK AR FRBEZ ISR . AR PR SE S 0 PP A5 A DM & AT 20T
] SR A RS 5 0 PP AN R R PR BT 5 2 BE VPN I G R, IR AR R 22 BF 24 1 £
JE, BRI K R IR 58 5 M 20 DAY (¥ SR Al
(2) IR R FREE 500 (11 200 DA 5 V0 3 b
BT MR AT -5 2 SR N B A T35, BN LRI Y 2, 7K
IRBERE M (R 28 B DT I 2050 [ 1 S , 3ot 7Kk HRRI STt 5 ] R A IR A B 56
M PR R A % TP 58 536 W0 TR DP A bR D A L R VAR, 3 A S U
7K LRI PR E 56 0 (K 2 55 DR 7 VL R
(3 M
R 9T 8K EE R PR S5E 5 I 28 B DAY 0 7 VA R N T LRI 358
PR HLRIEREE S DA (BT, AT 2 ook el BRI R R e A 9 A 25
AV, DA FOR I e SR DA S A A B R R R

1.2.2 ARF AT AL

RRICHEF I A . AT AP A 2 2R LR, S5 1 A A
RIS, KABRIEW. B RE. ARS 5. LXREW. B P et
TGS TR IT T ST o 18 Joxt sk il . FREE M PR . RIS
PO S A SR REAT 04T, BRI IR 58 58 Wi P A AR S A5 5 i 22 55 P47 (19 5%
2, IFMARPATEF AR, PRIFREK RIS i 22 5 VP (1 B JE AL
SRJE BT XRHREOK ORI B i 1Y) B SR s, TR BRI e ) S, Tl
P A H ISR PR3 5 2 25k S 0 R VAR SR A D 2 SEAR L (1 P4l
A, iR IR ORI Ze B PN TR R o AR IR B, ARGEAR Y w] AT
VRIS, K e i 10 7 VR A AR BAGE U TR i R P S5 5 i (1 22 5 o

3



o

bl

.

T

(I

M, AT FIGI 122 7K R SE e S P BE T SR 48 55 A 5 T e A2k, itk
IR PR e SR LA 4R
AR I AR B B 1-1F17R

R
FREEVF A
SR
SRR
LA

SCHRAE I 5 BERMCSR

A A S

o Y
©  IREEHIIL
o U AMLIMIE
® IR VA
A 4

U2 5F

Fa S i K R Rl A B

PR T AR &

AR T A i )
KRR TR R
HARs 1 Fukdr
PR WG ERS RaI
A TNESY SRy

A

SE VIR

VINREWINCEN 8
PR PR AR

B 1-1 BoRERLR

Figure 1-1 Research Technical Frameworks

Wit
KRB
LREW




ot .

F-E WH

1.2.3 XEMERELSTH B

AV SR E AL

(1) R EEOK AR BT R i 22 B PP (R AR R

(2)  FHIWFIT, BRI IURTLRISK F AR BEAT IR 5 i I 22 DE VP

AV SR HE R 3 EEAHE AN 5 T -

(1) Gk RIS IS = R R e S 2 2 HF, VP Fahs il 2 3 6 ik,
[F] — VRO SR AR AT B RS VAR R TG 2 A8, DI 2 — & 58 4
Uit FRE R PR B S (0 28 G PR 5 A AR A OO S

(2) AR RGIFITH LR B, ORI — e

Z NS QIS EIRER INTE AT

(1) MK AR BE R i 22 B PPN (R 5 VAR R

(2) AU HUEIK F R R SR (R IR B M 2055 VFA 1Y) 4



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

