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Impacts of hydroelectric project construction on nature reserve and assessment
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Abstract; Taking Nuozhadu hydropower station and its effected Nature Reserve for example, we study the change and its
gradient changes in landscape structure caused from hydroelectric project based on GIS and buffer analysis. We choose
fractal dimension, patch density, dominance index, etc to quantify the landscape pattern change and link them to
naturality,, diversity, stability and anthropogenic interference of ecosystem to establish an evaluation system, which is used
to estimate the ecological condition of the Nature Reserve. The value of each index is determined by the evaluation system,
the weight percentage was decided through Analytical Hierarchy Process ( AHP). The result show that vegetation type in
different buffer zone appeared gradient changes. Hydroelectric project might have significant impacts on some type of forest
such as monsoon evergreen broadleaved forest, bamboo grove and deciduous seasonal rain forest. And the hydroelectric
project might enhance landscape heterogeneity intensified. Landscape pattern changed significantly especially within 800-
meter buffer zone. The ecological evaluation show, that hydroelectric project may slightly deteriorate ecological condition.
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AR X B EFEYZHEEMERYMHOERTEZ " TR PHRERERE M AR ER
SR T, A9 3l T B RS BRI s R R R,

FRILE ERRP X R HRESRELFNNHBRES RERB BRET X, U LEmR R E
SRR AARFIRE MO F BT R . R TTAR Y X RIS, MR LK B R R R R ILIE K H
v B ERARP R PHNLEX, BN R R ERMYRREE, BT, KR TREER WX BAES R
WABRSEE 7k R B R Rk ) B R [ R s X AT et X ey vk E B BUE MM R
TOKFI TR, 250 TR TR R PEG o, TSl 6 X3 K ) TR A RN 1T 5 M AL 7R
BB,

BTN BRI R S-S B A B AR TR M T RS X BT A, TLLUER A
TR X B, B A T G B [, S LR X TS AR A REENE .

A LEFLIE BRI XA RAIX R TR B KSR R T R AES RGN M, I T KF]
TRAESRAE, KEMNESHERRR, 5 T RIS R RAESREE, AR X RS R
BRI
1 HREXEER

FRHEERRP X R 197 FHaEEBREAMERINEZ AR X N TFaEEEFTRSX
MR DA R HIEBEELSE, A TFLRLZ 100°22' ~100°30', 645 22°35' ~22°47' 2 ), B E A 21679hm? , 1
BT B AREHFRTX,

TR TLAKHEBERBER TR PIENAR FREPE B AR PRRILE KR EEERP X PEH, K -
SR B K e, TS RutEuhdrE. ARy TR 2005 SR 63T, R THI1F£6 ~NF,ERE
KA 812m , KR 7K EEWE I X 1652. 35hm” , B 3% F 4k J Bt i3 7k A i it 946. 63 hm”

AL BARP XA T = ER LR SRR L ., BB RY X g, B
P b, R A A — A IR AR R, R B R E X iRk a2 5", KNEENH
KIS AL SR A

PR X A0 F A6 11 H 28 ARS B LR 55 W B P , JL i F B P SRS, B TR TIEE
R mEs, FRSHE FR2/N, HEZRX, EHETUAE., BKBEEE, FVHRKAYS ., HERE
AP AL S5 ) 3R L U B BRI o BRI SR RE AR B AR LB AR 25 AR L R 2R AR
AR, RERE R F R AR
2 HEKBEERARAZE
2.1 HHEkRIR

ASCRAM BARY XA KRR S EARRE : (1)2003 4F 1:50000 H E = ERTLIE B AR P XEH IR
SHE (AR EERRIBERSZ) ; (2)FBILE SRR XX R E; (3) FILE 8 AR X KSCHE,
FI 35 B R G(GIS) 34 ArcInfo 57 R 423 RIS FE R &2 5T, FF7E Arcmap H S, EFEEILIE B RR
X ThRB X R, Mg 2R RIS,

TKE A R FORR IR T ORFL B K B T AT R IR & (S5 5 UH) ) (B H 5] B B & i 19t 55
Bt ,2003) 5 = FafRILIE A RFRP X BRI (=AMl EZE I RIBE ,2004) .

2.2 R X IR AR B BRI 4

BRI FN SR X BN E R XHBEMOR, — SRR T AR (BF ) BB E
HO B —haEREER ) BEHN ZMTE, B0 XPAMIR LR X, R XK IR R SEpIR R
Bl 1,

G 1:50000 FEFLIE B R AR Y XA ICRE R ML R o, SAME BN, IEFHLEERARTXE
WA 534 13 T . ZREFFEHAR(L) JEFAR2) JTEHERAAR(S) RH(4) JERWK(S) JEFHBR6) |
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PIAR(7) LBRIAR(8) BRA (9) FETRIAK(10) EA(LL) TRIMARmMEA(12) ZEMA(13),

2.3 IR
2.3.1 SR

VAT ¥ Y0 3 Sy A A= AR 200,400,600 ,800,1000,2000m F1 5000m K28 w4 ( buffer) , Sk E 178
0, A FR W B AR, o Arclnfo B T ELKE o0 B B e S 2 S Wb I8 (A U4 B3R Sm)
FIF Fragstats3. 3 HHEYEBUK RS S, SCHHYEBU B 25 % (PD) | Shannon £ HE:35 %0 (SHDI) (L& 55K
(LDI) &R 5% ( CONT) /38 B #5% ( SPLI) 4044k (FD) ™ 45 i ke TR B MG B0 SR 18 8K

2.3.2 RPRAFEEFH
(1) AP B IR R R 5L

SR EREN ARGRYRAESTIN IR EME R R B R RE 8 T oA

BRI AR (R D),

F1 JBILEARRPRESTMIGFER
Table 1 System of assessing index used in evaluating Nuozhadu Nature Reserve

HEW] 2 Guide line layer JE41 2 Target layer FE4R & X Concept of index
B BT 3 LI (FRBRIRT ) BT & 2 FRM He

Percentage of vegetation type ( monsoon

Naturality Percentage of vegetation type area and total area
evergreen broad-leaved forest)
st Shmnon & HSIEAE Doty . et mamber o laoage. e
Diversity Shannon diversity index (SHDI) ; P
1ts percentage
Tt HBEEH R T — BRI BERRBITE R AP & F R HAREE
Stability Landscape dominance index ( LDI) LDI reflects the degree of little patch dominant in landscape
REERHK B U B =S ] B B ARHAE
Contagion index ( CONTAG) CONTAG reflects spatial distribution of landscape type
SrEERR, RUIRVR BT bR, BB E
AR ARBBX, &5 .
. igger splitting index reflects dispersed landscape type and
Landscape splitting index ( SPLIT) o
worse stability
ATtk THREHEHK AR THRERHAS S 8RR LB
Threat of human interference Human disturbance (HD) Percentage of human interferential and natural landscape
2 — ~ [13]
BT Perimeter-area fractal dimension ELIH&T%X%%&B‘JE;%EE, BALTF1~2 22 .
PAFRAC reflects complexity of landscape shape, the value is
(PAFRAC)
between 1 and 2
PR B Patch density (PD)
(2) 18P I E KB E

SCH R AR TEHE PR AR 1 BRI OE L BREWER, R R AV
Yrig L B AR A B AR P E R REATPEE , PROT Y B AR (A) R IPOHER R, HERE (B) sk 1
HER 4 MF I, BIRE(C) & 8 MR (R 1) . OMEHAIBIER, 3 BEREWHEREK, 705
By RBRHEHERZ WX RGHAWERE, EBRESETRIANEREUER T EASERE HER E
B WBER PRER, LU 1.3.5.7.9, ZRHEABENRE, S F—ZXPHSHEREAEXN T L—RKE
T T B B B B4 T I, T 214,68 FORTEARFINTE R E, X 5 M EFRA BRI, 7T LME X LA
W, & FZMEMEE R T HIWER, T EERN B E ST R, KRGS ITHNEE,

) BTN TBEL
XIBEE G545 R B 45 PEMr 58 20 ( Composite evaluation index, CEI) ZBtiH 3 , Hit+ B A plel,
1 n
CEI = 1Y Cu,

j=1

XA, G W HRIHEAR PRI HE s w, APFUHEIT C BIRLE s n 9T 81550
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3 kF TEXRPRRUE R WS

FALE B RRITX 13 M gERE B, FRE SR MR ERE K, & S ERE 50.66% , YOy B,
i 22.12% , AR/ DI R FTTRRARFI RN, 235124 0. 19% (0. 13% ; o5 THR M-, &R 37 X S AR E)
10.0%,
3.1 JKF TR BRI A B e

FIA ArcMap %37 K F] TR BERTE RIP X BRI EI RO 42 , DL G2 v X A , B R LR B BCHIE , A
[F 2% Wi B B PSR WL M BN R4

Xif bE a3 R BE RS 22 v X B SRS M A IR 00 , TT LA T M &% WL 2R U7 /K R AR R T B9 6 8 2B Ah Ay
fiE. MR 2 WTLIEH,EARM(S) JBFMAR(6) ILMFEAR(R) (T AR (10) FRMALR 43 HIFESR W X 200
~400m 400 ~600m 800 ~ 1000m F1 1000 ~2000m A} 4375 , E (11) 5= EEPAAR(13) ZEZE nPEEES 2000 ~
5000m [ H Bl 5345 o

®2 TEZENETEAEMEBHBRWAER(%)
Table 2 Landscape structure of the buffer zone before and after construction

X (m) E %A Before construction
Buffer zone 0 ~200 200 ~400 400 ~ 600 600 ~ 800 800 ~ 1000 1000 ~ 2000 2000 ~ 5000
1 7.60 20.51 37.71 54.03 61. 88 73.01 53.74
2 3.46 1.20 0.65 0.93 0 0 0
3 13.12 34.27 34.61 26.35 20.12 3.71 0
4 18.77 14.81 11.93 10.18 10.87 11.84 6.87
5 0 0.42 0.98 2.06 2.49 2.24 0.77
6 0 0 0.40 0.73 0.85 6.56 32.76
7 51.88 24.78 10.97 4.55 3.30 2.28 0.54
8 0 0 0 0 0.10 0.31 2.33
9 0.61 0 0 0 0 0 0.57
10 0 0 0 0 0 0.05 0.27
11 0 0 0 0 0 0 0.02
12 4.56 4.01 2.75 1.15 0.38 0 0
13 0 0 0 0 0 0 2.12
14 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0
X (m) #iRJ5 After construction
Buffer zone 0 ~200 200 ~400 400 ~ 600 600 ~ 800 800 ~ 1000 1000 ~ 2000 2000 ~ 5000
1 7.52 14.76 25.30 43.35 55.48 68.84 52.69
2 3.08 1.20 0.65 0.93 0 0 0
3 2.23 9.56 17.76 17.37 15.69 3.00 0
4 7.29 7.27 8.14 8.07 9.50 10. 84 6.72
5 0 0 0.43 1.57 2.20 2.23 0.77
6 0 0 0.40 0.73 0.85 6.56 32.59
7 7.02 3.44 5.16 2.07 1.04 0. 66 0.49
8 0 0 0 0 0.10 0.31 2.33
9 0.61 0 0 0 0 0 0.57
10 0 0 0 0 0 0.01 0.27
11 0 0 0 0 0 0 0.02
12 0.31 0.02 1.14 0.87 0.38 0 0
13 0 0 0 0 0 0 2.12
14 25.50 21.56 13.73 9.61 7.12 3.80 0.44
15 46.45 42.17 27.28 15.43 7.64 3.75 0.99

FF1~13 5PFE 13 FREWAAI 1 ~ 13 in the table stands for landscape type inferred front; 14 ;i T Fi#h Construction land; 15 ;. ¥ /5T &
F) 7k 32, Submerged region

KA TR REG , ZREREMAAR(L) JEARM BFAM LTI T RS RR L R R
AR 2 B REE 5% b B R T R AL AR, R T RN A EARNER R - R XN
BRELBS/N , 2 B T R KRR PTAR(T) TR AR A (12) B9 73 R 5 A s 3 M 250
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AR(3) BEE Z P EE R AY3E hnSoi K W) s SV MR R, 25 4R (2) J#BRE (9) SEBUNT R K. KA
LA HE A S TG TR PR RO R, 2 BURESR v EE B3 TR/ N AR

KIBARZ WX P, &R MBI TRIBEZ )G, 8R4 LT, S ERR EAE 4 FrR kR
HEREA AL, KIRE R 53 L G HE AR, AR BB W RS A /D, BRE—1EWXN, KRS
T TR E AR X B ORE . @RAE R, R XY ER R VR E GRS R SRR J5 1 FmAk B
PR TR T IR R BN JEASR A0, Foeh DUVE M R AR, AT AR B ) 5 it T R 3 o
IR BILIAT AR XU SRR AR AR MR MO £, DI G k. SRR, R ZZ XA,
Ak R TR A B RNE S AR FE R B R L

MR FIE R IR E A, b X 800 ~5000m YEREIPY , &5 WA 4 HA L iR E e TR,

HEEZBXNA N TIEL, BAE 2, KATRERE, THREEHESER, KBRTHREREE
800m It tH BRSE— 538, B B Al T YR 18 M E R, BLAEHT 3 A E b XN, 3G T IR H R
11,
3.2 JKF TR BN KSR VAR R R

LR Fragstst3. 3, THRKR TR BATE R B4, PP TRE B KIBRIE R

B 3, BSR4 58 B % v B 88 1 398 I 222 S5 R

DO # 3% AT Before construction

o
n

/NEFAR ,600m AbBEHEE B H B K, ZIZE 600m o [H g 04 BYJG After construction
WAHTEMRKBRESRENRBRK, BrhEr <,
1000m LASk, SESesHHE 2B F e ~H
7 1000m 5 (B Y, 7 4E B 6 28 v BE B 3 I R AR 2 £ ol "% "% ’_% 7
—Fp%mﬁ%,%Hﬂzﬁﬁﬁjﬁﬁm}\ﬁ:‘:%;@&%% 0 I 600 I 809 I 1000 I 2000 I 5000 |
WX P, AR TR R A B DUt S R R AL FERIHRIR Buffer zone (m)
AR, R KRN\ FIREAELR, B B2 R
% 1000m Uﬁl‘ﬁ'?&ﬁ%%ﬁgﬁ, %Eﬁ B:jﬁ E(J}\/ng :F% Fig. 2 Human disturbance in different buffer zone
BT, BTG B REEEHEE™ .
o #t AT Before construction B B After construction

. 14 - 130 1

§ 0] / E Rl

s sl ;; %g:‘f‘ é 1.20 |

: - E

m O RES LIS @% |—%

M o4r o 55

2| 7 &0}

Ei r@’_% 1.05 e ’_%’_% |

200 400 600 800 1000 2000 5000 200 400 600 800 1000 2000 5000
22 1 PE B Buffer zone (m) 22 1 PE B Buffer zone (m)

B3 KR IEERHE, AR ZrhiE R E S o5 2
Fig. 3 Changes of patch density and PAFRAC in different buffer zone before and after construction

WA R P EE BRI K, KA TR KIEFE MRS REE B E URZ SRS E 2T 3
1B
(1) B EIRES BEE IR AL A, KR TRERE, LB  REE I BFESE b &1
TS s 7E 400 ~2000m 22 whE Y, (L2 FE TR 2508/, 2000m L #1386 K, T B8 48 B 48 B07E ML V5 B /D o
FERZHT 400m FZEEE LI, KH TR EBRAT, XIR& T WIS E] th & i Z2 AR AT AR 22 XU R AR %
di A BRI Ti7E TREERG , A ERRT G B hEI R, Hxk it TR, BmaiiidE SREE g
WK,
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D 2% #i Before construction %5 After construction
80

1.2 - 75 |
% x
FE O w2 00
008 £ OF
= e 60|
& 061 BT o5
LE 04| BE L
&) Q
02 45
0 ! 1 1 1 1 1 | 40 | 1 ! ! ! ! |
200 400 600 800 1000 2000 5000 200 400 600 800 1000 2000 5000
22 ph BEES Buffer zone (m) 22 ph BEES Buffer zone (m)
35 - 1.9 —
30 - B LRRAS 7
%é 25 L ﬁ; 1.5
m|E o0 | 7 X 13|
BE s 220
mE T zs L
RE 10 RS 09H
5 —’_b F07f
0 1 1 I I I 1 ] s I 1 I I 1 | ]
200 400 600 800 1000 2000 5000 200 400 600 800 1000 2000 5000
22 ph BE B Buffer zone (m) Z o i Buffer zone (m)

B4 ARZEHESEEE REE . rEEURSHEEERNEL
Fig.4 Changes of LDI, CONTAG, SPLIT and SHDI in different buffer zone

(2) KA TAREBE 4 B B E0/) , 2B rhEE B 800m LASME K, mF2,7E01 3 MEMX N, TRER)E
FEE AR 56 TS, SRR P, KIRA R LR BB, B B/, S
FEES 800m FEE MY, 43 BS EB L BHR, R TRERN KIBESRER BRI,

(3) ZHEMEIREON R . AR TR £ DI R L B3 I T /K3 i T, LA W2 B BT o5 L )4
ZBR, HE 4 TLIAR N, ZrEEE 600 ~800m FEEMN , B HIRREUELB K,

GAESPKATRERZW T , SR W ELF L. TLE L ,800m ZbiEE W, &R W EE 4k
BANR,

4 AFIBZEMNXEESRENTME
4.1 B IERNE

SXHEREBIAL BN PO i BEAT HLEL, R4E % X B L € B AT R X B B I W LUAE O Y 43
18, BRI (R 3) 1Y,

R W AR B BE ML — M98 4R CR <0. 1, 5B RA W E — 3, w PRET N A, NTFRILES
AR E , SIIREIAE AR : BARME 0. 2079, B4 0. 1481, F3E M 0. 2374, A8 T4 0. 4065,

TR C,REMIE PR ERE  BREER. BB TR E 2, K ER 7 0.33; A
RT ISR T W TIE SRS 5 BB E Y 0. 33,

4.2 FHEEARPRESESENIEE

KA TAEERHR Y X FEF & P 7E 5000m B X P, IR G RY X EERK 86.29% , &%
FEIE AR R LA R WS 5 R B3 BB R T S R
ISR, W 5E 800m K A TAEMARETEE L rupie 3 Determination of evaluation index weight of Nuozhadu
AR R I ], B KR TR ER X XIBAEZR Nature Reserve

TR E R, A Bl B2 B3 B4 Wi
TORRA R & TR AR AR AL S5 ARAR v Bl 1 2 ! 173 0.2079
B2 12 1 1 173 0.1481
WERWTEO ~5 Z B, b EH AR P, = B3 1 1 1 1 0.2374
E.-E . . 3 3 1 1 0.4065
(g x5 sk Pi s i L9 SH QR
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E o E o TP AV A S TR AR B B /IME R K AH

SAXBEAENNESEEBRBE P, T BEXBAREARE: KA TRE®RH, KBESKREN
0. 6906 ; KF| TREE G, ERRE N 0.6168 , AEXAERILT 0.0739,

BER ST RSEIEH S BREP K ESRESS.0. 86 <CEI<1.00, X FBHRIF;0. 71 <
CEI<O0. 85, A=A R BT ;0. S1<CEI<0. 70, A xR 8 — ;0. 35 < CEI<0. 50, E xR K 2 ; CEI<0. 35,
ESFEERZE, AN TRERNE, KBAERRERLT 0.51 ~0.70 Z A,

5 Zig5itie

ASCEA KR TRERXMR T XASIHERNEZN, BB LT 40 AR IEAK B R TR X E N
LML, AR W XA LTS R B, KR TR SR XV M ZR AR AT AR 2 XU 4% I bR o 25 2
MR 5 KR AR5 XOIBE WA R o M 358 , R v EE S 800m T Bl P, BB 35 B L SRR PR3 K, RS
REE SBEER/N KA TERERAE, KISAESHETEN R IR EK B EBR/MEREIR T XA
i B XA SR SR B,

B, R XN R RER : A THEE RILE K B R X WG T, AR X A3
HEYPRIRE RTS8 RRKBEEREKG  BERNRTLA R0 X IR, W0 XSRS —E
BB, KT LA b R, G SRR TR AR B X B S K, IR X, B AR BT IR B AR BRI A RUE L, B A
R TFRFEIR ; B BRE X XK, R R 7E X LA BRI R, RIFE RWAERTIRE; IR B i
#ix, TEEY . SN REE, R EEE

ARG RS T K H AR X R AE R B, 388 e & T AWM 88 GE R, LA
T E TG BB RS 2% H R BUK A TR X HA SN . R XMERITEN SRMESEHSES,
3 TETREIK BRI ERR, RN T KR TERERXHRP R OESEW ., Bh TR e
B A HTE K PEM AR Z B RLE KT, BARBAE G —, VN &5 R W] etk ARl i T o — 2
5o
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