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Ecological impacts of hydropower development on the Nujiang River, China

DONG Zhe-Ren ( China Institute of Water Resources and Hydropower Research , Beijing 100038, China) . Acta Ecologica Sinica ,2006,26(5) :1591 ~ 1596.
Abstract: The ecological impacts of the Nujiang River hydropower development have been intensively debated in China in recent
years. It is a complicated problem that involves both socioeconomic development and environmental protection, and hence needs to
be investigated and evaluated in the context of the nexus of society, economy, and nature. This paper discusses the effects of
reducing coal-burning and greenhouse gas emission through hydropower development, emphasizing its significance for
environmental protection in a large coal-consuming country such as China. The Nujiang hydropower development plays an
important role in the energy supply of China.

This paper first introduces the ecological status of the Nujing River Basin and then describes the unique nature of the rich bio-
resources in the basin that make it an invaluable national reserve of biodiversity and pristine genes. Its importance is derived from
its high economic, environmental and aesthetic values. Many minorities with unique traditional cultures and habits live in the
mountains and valleys along the Nujiang River. The economies of those regions are rather underdeveloped for various reasons. Most
regions along the middle and upper reaches of the Nujing River are poor. Farming activities on steeply sloping land and
deforestation have caused severe soil erosion and forest damage.

This paper utilizes the “continuum concept” of rivers, illustrating that the continuum of a river implies not only hydraulic and
hydrologic continuity but also that of nutrient transport, biological communities, and information flow. Dam construction creates
discontinuities on a river, changing its previous characteristics. Reservoir operation alters the natural hydrological regime

characterized by wet and dry cycles. These changes introduce a variety of new stresses to the river, resulting in damaged biological
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habitats, reduced biodiversity and degraded ecological systems.

At present, environmental assessments of the Nujiang River hydropower development are inadequate, lacking systematically
monitored data and in-depth research, and involving little forecasting analysis. The following activities are urgently needed:
comprehensive analysis, prediction and assessment of hydropower cascade impacts on river ecological systems (not just a limited
analysis for a few endangered species) ; quantification of the ecological value of the Nujiang River, in particular, its ecological
service functions; evaluation of long term ecological responses to dam construction; scenario analyses for building and not building
dams, various configurations of cascade, and different dam layout plans. Decisions about hydropower development in the upper
and middle reaches of the Nujiang River must be made on the basis of in-depth study and assessment.

The key to the Nujiang River hydropower development problem is to find the best tradeoff between economic development and
ecological protection based on the principles of sustainable development. It will be necessary to cope with the ecological stress
associated with dam construction, to study the techniques for and processes of ecological compensation, and to construct
ecologically friendly dams. Hydropower development needs to be managed at an appropriate level in the planning hierarchy.
Techniques for alleviating the ecological stresses of dams and restoring river ecological systems should be studied and developed.
At the management and policy level, valuation of ecological systems and natural capital needs to be further investigated so as to
establish an appropriate mechanism for ecological compensation.
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2003 FRESRIKEFRNESEHAEE,FIETHLEERNT EXEMITE, ITRAFTHRRL
WA SO ; KB FRILASREN A FE 0 RITR A SR N RKSRE, &XEAFT
BUIKEFEMESEREE, ABERARAEHRERELS- ZF-ARESESEEFY T ETRE
EHif, EEW AR ESETRP P IRMEXNEHE FLHBRBT R,

1 FEKEFFROFREX

REREEHARAE, SXERPULERNE, REEYSHA LB XHREKRE, 2002 FHE K=&
B8, BHRAE . MESERTENKKIGER, 2RABEHNCLEBANERTSXENESR, BFFIE
HREZS52RAETHEENES,

EREREWNEH2EER/DRMLSHAR, 2020 FESAENETSEHNBENHir. BHE,BNE
XKEHNERVERENEAA 4L kW KRB 9.3 kW, A REW R GDP KT R, XMEFE TR
EM, —FHEFERERNERNEAREEN, —FTEHREHAIURAE -SEETKAEHERXE, 5
EERMKRS, MfIMBER? EEHELEFRP, ABRKRENEREH FHRMEREKE, B—HMEATH
ZWHRAEE, NRENEEREEHE,  KBREBHASE 1, EBE 30, AHME 20, RRAKE 22
fi. REAMBAKENBLEBRERN 6.944 1 kW, HPHARTRFRER N 5.416 12 kW, REKEFER
MBEEMANREEREME, BRiX N 23 %, AEERNKEFLBECLZRE, FHE0 L L, Kb E
BN 82 %, MEKRKNG65 %, BENT3 %, HERFMMLET A /KBTI, FF & /KHE TR B RN 8E IR & 8%
B RERE, MEREKESEIARENLA 112 kW, BT 2020 E89 2.51Z kW, B EBR H &M BB L5
M 24% R KE] 26.8% , BB 7K 1 K B AH LD GEHRHE 7.5 12 +, F T 2002 FRELFRRER 54.3%, X
MHFRXBEBRLBESEHRELTAERAMUEXNPE, WHEN LRI ERPOERTRT ., MA
KEAMUBRBEEERE, DRI HARBRE, RESFEMAN(ITREGBREEUIENEXBKEE TKEEN
A HARBRMKGE BB,

R ERR, 150 AT IMKEEYL 1.512 kW, BFHH 1000 7 kW, KAEMHAY FRIARERER
—E=BKHEE (EFTARE ., BRBERILHNKERE, BRLARTERSRE SR ILEE, RETER
HBEMZEARHEESE, #AGEAEAKRERBL, REEANTREK 2020kn, HBEH 13.6 7 kn’, F£&
WE 71042 w’ o BRI EPUHABRE LKA LBRS, TREZED 4840m, KEREET, 2REKEREE
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WH BB 4474 77 kW, AR FF L& 3200 757 kW, H A TH 23000 5 kW, B TRILHEZ K, XEHFE L
P, FEWBRNTREME, TUREREW B KBET . FRERT MRERTBHEH S5, HIF
RO RE XK. WRQIIFK 1500 J7 kW 7K, A Y1 B FERRIEL 3800 7 to HIFEH B R{LE
stFHE, ABREN SRR PHERFTRK.
2 BIREESHR

BRI AL BEWIL Bk , iy FERFE AR MR AR R IR &, EE S LI BB 0 L Bk R4 224
MERT AYERICENEE, B LURREIGMERFTHES FHAMNBL, EEZRAER T HEEEY
FESET XM THEYWAKEERMN., EE O, BHLURAIRE=KEYPHBEPILZ— B
WU XA ERE 17 MY EHEERPXBRZE . EREAYEHHRPPRAEENME. BRILRK
MEEHEY G 28 20% U b, 01 200 KFH.1200 &£/R ,6000 &Fh . MAXANZREYREEE, REXSK
BREFPWERS B ALUES KERE AUAZEKEN EFZF0RH BREPHEI0ZH, BRILH
BERWHLABREREEEMZRVERE. RBREDYRE, FEAK 154 71,53 419 F, FHERE 21 Fh,
JeF73 56 Fh B A 1690 # , HHP A MR A X SN . ABKEBRSZHHEAELHIY. RILHAA 7XK 48/
B, P 17 N RILISA A BAARE BEH AR KABRA% 4 HFalEgI A(FEHEEI YO
E#). BRURBAFEZHHRBRB— " ZIHR" . BRALUNERENAIMEREEARREPR, UK
BRI NBLUMAKBASLUINMMAAREI R, ELEWBIKRKS BRIF- S 6 XS HBENARR
MERERT AREAZHET BARBHEEME. S, BUIFEEYRBENIFRGEME . B R fm—4
FEEANREEYEEENIRERZE  BEARENR2ME. 2FNME FENMEMEZELNE, AP XX
BHAYEZHEHEMBEEERERAEENEL,

BRURBHLEREZEMER DO REEBX, ERBEAB RN 11 ABIEMN(X)A, BAEERR %K.
B LW BRE SR BREREPERE. HPRIEREBEN REBEEE 2 MRK, PEEEKEAD
HBAOHKERER2%. EHUKSEENEINRK, ENFEKNBA BE XAERT . ERTHIFHNES
AT, BTREBMAWIE, KEAE, B BT XEAREMNER  HATEFRE, FZHHTES
BREBERBWAFEBEF R, HXEFLARABHE HKEE -ERKTLEVH/KE, 5204k o ik
BXWMBITM S0 HFAD, g4 BEHHERKAFRELSKRRFE, REABEMLBA 970 T,

MBROFBESHARE AR FEEKE“ERAWBEM. 20 L S0 FRBEUMHYBEREEERE
53% , %3 KBRE" F“SCE B AR M R B IR DA BOE Sk AR TF I, E MR LB R B A& 1500m UA T MR 1 5
HEFHR I, 1500 ~ 2000m Z B BB MBI EH, B 199 FiE , (NRITERKEBEMNK KL HEE
AR IE 3933km’, XM E L ERK 26.75%

BUBRBREAZIBRAHWBRAFER YA T FRREES . X 76 %W iE AR 25°L £
B K WA TE, LA E R EE, AOREEmM, BRESRPAMEBRARINL, KR4 E
AR ESREEERBIF . B ABAKRBHREGHMUEEE W ERMERANEGELY,
3 AU TFARESRGENBE

KIMMFAESRANERARNEN, —FEKENEYERBERT FEHKE, BT E M KB KM TF4E
SRENMFE  XEEAEMARESRZRERAMNY. 7 —FHE, KX FRARESRE~EME., KM
BOKRIEBOKE, ER T MR AEZESE R, X 832 3R 5 H “ & S8 ¥ 812 (continuum concept)”, {& LA i B3
FRAESRER—FFHRK RIWESRGE, HESUHRUE - FMMEKDEFRKCERX EWESHE,
AR REN FAYHEZXEENERYRSBHOESEED . BERYREUNRIRE, BEE BRKTABY
ERTAURI KR, T8 TR e BRMBER ., BREKESREEYREZ £ 780, MR
TERTHEEMAFNEYEE, QEEZEN KW MEE, B O 3 b ¥ 6826 DR ES
SHEKBMFEBEYE XLEYBESHERHR TEAREEEWERBMARESRES . HFABR
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RO BOKAP BN REEFRARNEYR —MFRNGE S, SEEYREIMESHETEE . ZHNT
B XRBMBEEAEEREREENES . BEL TRERESREYRER. ERRAANEERNRA,
TR ESENE A NEE KRB KNE KXEBEX ENESEN  CRBEERYRAB N ESE EYHEN
BESENE B A BN, RIS BT, JE R T R AR R SR AE , BUE T S R A

MR EE, B TRMNEKG, WAAER T KE, FA R R B A S gL il B A s ga it
PEo WBHBIFTFAR AL TAEXT B LB AN T, i KR KB EK R R KGR ET B, KEPHARR
BEMRAR. i TKERDRA  WBETHRNERY R, REEREKEREXRER, EEXHEN
WALRTRET= K ERR . ARWNERAFHEAOFRBEKEERE BT ERBEN AR . PREBE
Sk, B TFREKE, B FAREKERRBMA, KBFAABE, 7H T &5 &4 L% E UK CEF
EAME, N T REEA RS ELE, T RIBAEAES RERATESERRE M, A TRKERKR
B TR, 7 WKL AR b A ERES, SR EYE B, X TARAENKI FEEE
REBAHIFE, £RIUT I, B AK RS BEH 3858, B T K X T bRl , iTRES R #Ek, &
FARERDPREERYEHER, KINTHARBENERYRRBY S RE L ERE, XBFERS
FEAEYWHBMBELERE, A—FE, BRWRKKXAPENFA BN ERTL, ARAEYRHEZ 2
Bk AR . MAIZFTHE, KENEEBRATEAEERTR, FFNRRATETY L, X85
£ %o ) BB 38 (river corridor) P2 AE FE A o BUE , MBI K FEERB R, AR XY HERKEAREN, XX
BERMEMARE, NERLEFERER —Mit2-25F-BANESRHE,

MYLESTE, TR HEAKERRE DR UFER IR YR T BN RA RN THE
MABHSKEPEEHEN AR, -~ EYRNBARRKTREE HAEEBBASREARATES . &
HRBEGR EEFRME XMHARKNESHE . B TE-FWRN AR M2 EFFGAR,BILUE
AR R E WA AR, & REHTRES M
4 BIKBFEHESREN

FERILRBHATKEBRIT & MESREEEXERWEBI, BAREF ST XHEWARE —FHF¥
MEE. A TENBRXTRMEESERFER TS, ZAMROBERLAELR EOIGE, 2 H R EMN Y
WA AT TAE, ERZ EF BB ERBNB K%, M2 2B YT 2 ZRKFMAGTAMEE S8R,
BRIN TRIKBRFEANESERRZ 2H EANRMMFSE. XFERBEUT 4NHE:

—RRZBIBHRITRGX THRESREBER 0D B AFG, AR TRESH HEyH
Wt RANBEEMARESRESHSNERKZ W, MRFEFRES RENBEEL. AREEUR
R IE O X, FR 4 I

ZRBRZMTFRILMESHENEEST FHIRESRS RN ERI . RETERILESRER
B, LRERLZFMEMREMNENARETR, XHFL, BTIHESHE SR UURRTERREFPTE
BEMANME, EXTRREE KEAES KEIRFETEANNEENEE, XERFFTEATHRRIE. E
FROASRAEHIFEMNRNE, ERAMEE, QFEARYHAERE EYESHEENRFETRAOARENR.

ZRGRZ X T FH A WA SRR KA RE . RHUE, U IR LR SR L5 R i 4 B R
B KEEITERKXARBATAN FREEDRNENLEFE BE-ITEZEBHEELIR, AOFFTERT
F LrAaFRERNNEZHEN, HETERERHE REMES EN KRR EHTREMTE, B80T
WEDERITA/E 2SS, MRBELRBEYENRE RANEYAERTRN AR ERE. EXHEHRHE
TLHETAINERES KPR RITMA TN A RE 5 EEN,

WEBRZ AR REERS . M TFHFEERTFRNESE W R LE; REET L, ARH
BRARGESTROESEHNERITLE . RERFEET AKX KANERFESEYEFHXRHER,
X KEARMTEBRE, T ARBRE B, ARKR IS ENA BH R0 FAHREEEDO AR E, N
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KR RBEMSE TR,
5 ETHERRSNH

TEE PR RS IR0 R TR R X L BRI, —F AR Z R HE IR £ X (Resourcism) , 3 7K 5 K PR #5 4
WMARZTEARE. B—MKRZ N ERED E X (Preservationism) , EFTEMEARM THRAFTH U AT K
B, RMALBEMETEFAR. REFSCRATHEAREFARNEEE, AR TESEPMTA
RREMBHER. MARRPEXBRBEEREF ARESRAE . BERM UM ARARENEBF L
FA REREEARBEL AT R BNERTMRIZTEASRY . BEEEABNBEMERETRELR
BHEUNT, FRERSRFPZEANEMNPES. EREEFXTRINERAKS LD FREENELR
T H B F e, PRI E , AEMEURRR”, BB BFRE”, AL BRER”, IE6 &5 KM F4
SHAEE W, R R NN ESREETHMEHEARANH  BRSESKEFNKNTE,

MR EE TS, CBHERT KB AR GEILE . BETHRILE T KRR G P RERIES
BRAKEEBRARTR, EENEFR 2N T TR CHBILTRAEBEARTFREN 71%, HEH B R
o LRSS MBREEERE, FENRLEER BMNERHEENALY ARG 2UE,ZEN
ASHEHBEATRSE, B, TEEFRIESENFRLY, BHETRESKEN 8 RWE, AR E K IE
HRBESRENEARIE. LMFRAA 40 G RKE, B ERSITHRESWE MR . BEENL,
MRNG R ZS L, AELSEAE. EBRBE KB WG, Mok4 Y AR A, A MM A AR
BAE R, 5 EE, B R ST 2 T8 2R S R o B PN ARG AN 15 0, R 18 B K R A K X T, X s
HEOGFEHFARE R FELENAR . EREYHE AR FARERLSHEEERE, RENAFERT
KA BIFE-—-B AARFNFARBURUASERARARPX , BEXXAFEHXHEXH AR, RIE\ER
BB CKEDE R, VLK B R R JL R 200 R MRV K BE IR &5 B MR o IR VLK BT IR 45 & #L R B 2 T 48 %8 K
OB K MERSS T ERENAE NERETRSEBRPHXR  BATHRS IR KBFRHXER,
BRB—FT MR A E

TE TR B AR 2 8, B 5 BF 52 55 K KR B R K K 30 A J 360 280 o7 LA e %of ¥R 3 S5 s 2 25 AR B9 B R B 1
TE 7K B0 5 K 05 T, oL R R VT 45 S 5 1 K SN e vl s LT E AR S 4B AL B, R BB R RIS K&,
HETAR] B P i R ARG KSR TR, B2 Y 10km W ERETREERS /D, ERFARES, R
HRMA. A5, ERNZITS , BEASPI AR IR RSB EE, S aRKNENTEL
ERG, RIMAALOHEERSEZ B KENBESZERER, EKERE ST LI KE a2 EFRAE
HHKEFM. AW E MR ROEKERERKK T RIFURBTEREND GS, NESERAUEAG. X
WMTFHHHEES M ERESRRPMANGEYE FEESHNEZREYE FIERERTHENF L REN L
LABH 1 7 2 T3, B AR

TEA R BT By Bk B i A K AR S B TSR, B MR 7E /K B 3 55 47 1) B 7 B 07 SR R BT i A A 4
RER, FEMAETARERRETRETKEAE, RERFEACEKFS L, XETERARFEANE
MR F K AR XK EEYE R AR W, KERAEENRIETHAERA -ENESRHKE,
By 19T 18 2 45 Ak Z5AR 4K, 3F BLA BB B B kK R IR AR,

Infe S AESAMENLH R FEEIFHBES, FEFNEK. BUEHRURLAIRXETRESRES
IR& M EFEMSTE. RESGHNBELAR EFEROEKEFEANYERAEN, TURARTER, M KAE
BRGEHNRMFEDERITIEN . AMTHEERSIAAIZIRRKBRNEEG T, REF/RBH, WX 4B
KHRMREKN, 192 FHREEARASETHQ HONUB)AHRL, EARESHEN B REAL A
B, 1994 FREMAN(PE 21 HENBMRE “FERY TGN RARIESEFEAEIRLER
MEREFHET B UXF AN EM, 2GRN EEMSEFRESETRARMFAERLZ
T B R B 8 2%, AR S B A AR B BB R AR AT
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BB XA RER AT RESHEN TR, BIFRTUMEARALE, EFRRPERIR,
“HEBREMN R (BREMRNEN, ELEB3 TERESHEE AR, 28X FEM,EXNERTH,
B EZ R, EAMET (R EFFE) WEN, AR AN TR ERATESHMEN TR, ABAELE
SF/ZH BUFFRER"HER. IENEEAMMNERERFHE . ZRIEYREEXBERKESF
T, 5% PR R B L AT A 28 R G AR 5 DO BB K S EL RN AMEAR M O IR o M B Y BRI AR L LR R T ok
FEFIKIUT W R 8 , BL R ST X 2 WA o FME B [B) B 5 X 3 ar — 3, LR R, RALL BTl A %
BE T RERRBUE S TREMS, BN HEAEREM, WA K NRBRESAREET T, FMTH
REPERKEN  AUERNRBBEONLTRER , WHEI —FHETX,

KEBRAE, ARREEHS-EF-ARGEEETRETEE HESHENBUR FE, EHRHB“UA
HATE IS B KBAMEYLE , 28 R LU E AU L AR, LR KEB RE , R KHE kP &
ARG SEFEMNRAIL, RTERBNEFHEN  CEERBRMELLBER, AP EEOHRKN
e I R, LB EEMTIMEERNIEOEE, S TLENESH B AKRE,

Bl , BRUIHBEH T ERIPETEM ERFITRKE”HTT 8, MAEX AR E3E 2 TR UERITKE
FREESKRPEE, bR, BILFRYESEWME—ERK KRG REE, B 578 Z 5 5 M0 35 9 TAE IR
EEAREN TRRRBME, Y5, BHFAR2EPESHE EYAYRMMNE RS, #TKBANM. ¥
BRI RAIES WK FEMBLEDR, X T AR EER RS R BEMAF R I AETEUD T, 48 LF
KB FFRFEREL, R, FREATFRESHERIARMMEVHOFR RREESKEHKEER
BR,BHIRFEERPIHENFES, FITELAAZEROEZATIHESAF B8R NRMAEYE,
RAETEFRSAE BFE . PRAEFE UE A ERE 4 8B M SR 3R
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