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Abstract

Although human activities that mainly caused fragmentation of biological species habitat have been
widely recognized, its underlying processes and mechanisms remain poorly understood. Habitat fragmentation
included both the reduction in habitat area and the alteration of its spatial configuration. To minimize or
eliminate conflicts between wildlife conservation and mining, we must understand how mining affects giant
panda habitat so that to develop a conservation framework that integrates ecological, mine and socioeconomic.

Mining is becoming a serious threat in most of the panda landscapes, as these landscapes are abundant in
mineral resources. Mineral exploitation, especially surface mining, destroys forest cover and creates tremendous
noise pollution. Damage is not confined to the mine sites themselves, but extends outward through waste runoff
and loss and fragmentation of habitat caused by the construction of access roads.

Recently years, more and more gold—mine has been inserted in the Minshan Mountains, the largest giant
panda habitat in northern Sichuan and southern Gansu province. Mineral resources in the Minshan Region are
abundant. For instance, the storage of golden mine in Wenxian County exceeds 300 000 kg and some mining
spot will reach the core areas of Baishuijiang Nature Reserve, the largest nature reserve of giant panda in
China. In Qingchuan County, there are 70 mine sites for extracting 20 different mineral resources. In recent
years there has also been an increase in the mining of gold dust, iron and manganese. The mining will affect
the giant panda in the area through both the immediate loss of habitat and increased isolation of remaining
habitat patches. Those ecological impacts of mining can be classified as either direct or indirect. Direct effects
eliminated habitat physically, and then reduced an individual’ s likelihood of survival and chanced for
successful reproduction. For instance, the giant panda was temporarily excluded from preferred habitats and
forced it to occupy little lower quality habitats. On the other hand, indirect effect of mining may not change
habitat physically, but can reduce habitat quality through more subtle mechanisms, the effects of which may
be difficult to recognize. For example, within each local population, the giant panda was required to adjust
to the suddenly reduced area and more dried microclimate, and alter behavioral patterns for survival and
reproduction.

In this study, we used the GIS-based software Biomapper (Hirzel et al., 2001) and the program
FRAGSTATS (McGarigal and Marks, 1995) to analyses field data collected. We found that different size or
activities gold mining will harm to different extent for the giant panda habitat during the past two decades, such
as altered the overall landscape structure, and especially the patch structure of forest, within a representative
portion of the Minshan Mountains. Bikou gravel gold mine in Wenxian County is focused largely in the

Baishuijiang nature reserve and is a primary branch of Qialing River. Exploitation of gold mining (named
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Manaoke gold mining) in Jiuzhaigou is focused largely in the corridor between giant panda population A and
C of Minshan, because conserve these habitat for giant panda will most important for the distribution of small
population in C population of Minshan. Those mine sites are located inside the nature reserve network, such
as Taibai gold mine, Longdishui gold mine, and Laoyingping gold mine. In addition, to assess the effects of
distance to mining site, we also sought to analysis the changing of landscape structure at three spatial distance
scales. Furthermore, we also integrated the available species presence and habitat data to compute Habitat
Suitable maps, and gain further insight into the determinants of habitat utilization and distribution of high

habitat suitability of the giant panda.

1. DL

SIS AR RN R R, ERXA R T, AR TR TS 0 BRI
Tl BB NJETE Z B s A U 0 R e, AZEXT H AR SR 52 AN Wi, AT 76 J B oAy ft
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N (BRFHZE 2 2002) o 47T, BT AZSTESZm O RWINE], 1772 DX AR5 B0 Y
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TRt AR RNG)E . RSB A AL A VR S0 7 BEIR ALY 900 JT G, Al RIA 4 R A
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SRR IR AP AEAL I BB A
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T —ate, BRSO BRI SRIAT, IR 1L DX 0 4 1 SR 28 Ak A BB A AV IS b (R4 14 56
AL, WA LEES B SN R A, Hoh SRS & AL TORREAIRIL AL C PO OC
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TEAEXS AT F I R R L™ A — g TR, PRI, RREAR A B8 6 7 A E S AP R B IR AT F AR |
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Figure 2—1 Distribution of Mining in Minshan Mountains

WA I, B R E0 TALRE R AT LR S8 U i o o RS A 22 SRt TR SRR, AP B Lh sk,
{RAER S F A PRIl L T- Bl AR Esednt . RN e Sy + 208 . b, A — ELmER o
DIVKE . b F a0 iR%s . BB, JREE . ARk, foetkzs, IRATWAN 4 At T 0748
HITF RIS LG 8 R/, HA 8 2 Il 0 b AR M S0 o #Ed ) PRI AE s i s )1, L
KW E/NNZ . a0 EEA M SCE AR BB R AT RN, SRR % e K R IR
LLFPIERNR PG Z2 I P e ) M T, O IR ILI0 B TAERSEIX . Bb &0 1Y R0 HE Al 8]
B, OLHREARGARMELER . AN, e IR S FIE S, REMAZIE A, HEEHL
P B A3 B AN M S HER Y R 2 i TR 43 W e
2.2 W5 i ik

ABF5EHE ] Landsat TM 38 BGSARAE iR BUE B8 25 15 B T-Be, Ind AR 4% . 1977 4%
1990 £, 2000 4ELA K 2007 4£45 , HRAEUR L 1L 2R REA X A= B8 A 1 Y ZE5KR , TR B Erdas8.7 1Y
SHEF, BT IS BRIESEZAR S A AR SRR ASHR . RERAR . S A AR A 5 28



WWF KBS DRAP Tl ()

RIG, BB ALK W E 2 B A ZE Areview3.3 Fll ARC/INFO8.7, X J5 5 A Fragstats3.3 #X
( McGarigal F1 Marks 1995 ) #FATHFFEIX Y23 [A] ARG B AT . FRATTE et 5 s eaubR tAvs 2 b
KAy Erit (%LAND; percent of landscape comprised by patch type ) , Rkt = ZAEEF AR . 411
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Table 3—1 Information of mining in Minshan Mountains
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Fig 3—1 Exploitation processes of the Strip Gold Mine
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Fig 3-2 Exploitation implement of the Underground Gold Mine
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Fig 3-3 Rivers were contaminated by the Underground Gold Mine
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Fig 34 Exploitation process of the Gravel Gold Mine
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Fig 3-5 Rivers were contaminated by the Gravel Gold Mine

W RIRF Z XTI, ) R i 5 | A B 2ORE, ARECHEE TR AR — M L 4%

13



WWF KBS DRAP Tl ()

R, RPN (1 3-5) o i HATE 3 A R MR IR AR A o B DR R B oy T IR A v
VIR, AR B ILESHE . S35, WA —LE Y R /NIER, TR0 £
BUFHIE, th 2 BBUMFE 2 B A B B B R BT 8 5

WA I —E B R EURASERAR, (EMOR, RMEea TR, A B (&13-6) .

Kl 3-6 b4 HR Ja R HEAR i i

Fig 3-6 Rivers ditch were changed by the Gravel Gold Mine
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Fig 3-7 Exploitation processes by Iron mine
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Fig 3-8 Exploitation processes by Limestone mine
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Table 3-2 The landscape characteristics of vegetation in study area

PR gppmzete | R e | mp
forest Mixture forest forest Shrub Others
Jr o Fe A5l PLAND 26.06 49.19 3.95 5.88 14.92
BYEE PD 2.26 1.71 1.51 1.47 1.67
I REEHAREL LPI 3.75 8.66 0.21 0.25 7.39
S RIEEL LSI 80.44 83.58 56.53 57.95 5245
1990 YERE FRAC 0.06 0.06 0.05 0.05 0.05
[ FL TCA 13297.00 28800.00 1200.00 1090.00 9021.00
¥ 1AL CORE 67.88 233.80 3.83 4.02 141.20
FHALLE SIMI 27560.67 10621.16 12465.44 15029.57 2088.33
HERERE CONNECT 0.34 0.45 0.40 0.43 0.44
JIF i e f5) PLAND 16.42 45.09 3.58 13.89 21.03
Z Y PD 2.32 1.91 1.92 2.97 1.66
I REHARE LPI 1.50 8.87 0.05 0.74 4.15
SRR LSI 74.99 73.75 64.61 86.03 50.85
2002 Iy4ERE FRAC 0.06 0.06 0.05 0.06 0.05
[ TCA 7671.00 27105.00 574.00 2701.00 10812.00
01 CORE 35.23 240.26 1.09 7.82 98.34
AR SIMI 25657.94 5854.68 13397.22 6212.75 2075.31
HAEE CONNECT 0.32 0.40 0.38 0.28 0.41
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Fig 3-9 Vegetation changing around goldmine within 10 km distance
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Fig 3-12 Patch Density (PD) index of the giant panda habitat within three buffer distance
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Fig 3-13 Connect (CONNECT) index of the giant panda habitat within three buffer distance

SOV ARAE BORAR L RE T 5505 BT PR HE A0 AR S AR 3, BV I g 1 DR 7 R 8 SR AN W
¥ (& 3-15, K 3-16) , KUK EHSZ E&F TRV T, SRR AW, 454
SO AR R, TR AR BIRR R B AR R TR SRR B e
HOECHEAN , S DX FRLR R ARG S 2 2 s ™ e Ak, 2 SR B SR LR BE R

20



WGy L ZAT 7 B IR AN R ARSI B HLAP ) S

0.35 —— FERIFKStrip mine
L ' —8— fib & Gravelmine

2 0.3 # R 4H Underground mine
£ 0.25
am
Jo
™ o0.2 -
P 0.15
-}jﬁ{- 0.1 r
&

0.05 r

0
D2000 D5000 D10000
PEEDistance

P 3-14 ANRIFRES T G T RTINS ARSI 5 LR B - S R 80 (PRD) YR

Fig 3—14 Patch Richness Density (PRD) index of the giant panda habitat within three buffer distance
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Fig 3—15 Landscape Shape Index (LSI) of the giant panda habitat within three buffer distance
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Fig 3-16 Similarity Index (SIMI) of the giant panda habitat within three buffer distance
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Fig 3-17 Largest Patch Index (LPI) index of the giant panda habitat within three buffer distance
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Fig 3—18 Patch Density (PD) index of the giant panda habitat in three different time
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Fig 3-19 Largest Patch Index (LPI) of the giant panda habitat in three different time
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Fig 3-20 Landscape Shape Index (LSI) of the giant panda habitat in three different time
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Fig 3-21 Giant panda population gradient in Minshan Mountains
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Fig 3-22 Giant panda population gradient within nature reserve network of Minshan Mountains
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Table 3-3 Correlation between the ENFA factors and the ecogeographical variables for the giant panda

. Wy1 | Wy2 | Wr3 | W4 | Wys5 | Wye | Wy7 | Wrs | Wyo | Wy 10
A Factorl | Factor2 | Factor3 | Factord | Factor5 | Factor6 | Factor7 [ Factor8 | Factor9 | Factorl0
Ecological
variable
~74% -20% 2% -1% -1% -0.60% | -0.50% | -0.30% | —0.10% 0%
I bk 3 BT
& Broadleaf— -0.2 0.15 0.13 0.19 -0.07 -0.14 -0.14 0.26 -0.15 0.08
fq_ST
BEIFARH B
3 Conifer—fq_ 0.45 0.4 0.39 0.38 0.34 -0.39 -0.39 0.52 -0.36 0.3
ST
5 AR
87 DisBroadleaf 0.08 0 0 0.01 -0.07 0 0.01 -0.01 0 0
& B
Zﬁ“ +7M( B.JEE -0.14 0.12 0.01 -0.02 0.03 0 0 0.02 0 0.04
= DisConifer
SRR
ARAGHRE -0.12 0 -0.05 | 006 | -02 0 0 -0.01 -0.01 -0.07
DisMixforest
54 AR
8 DisPlantation 0.54 0 0 0 0.01 0 0 0.14 -0.02 -0.57
S I A H
5{&&\1%55% -0.39 0 0 0 -0.01 0 0 0 -0.03 -0.66
DisShrub
BHRETRACHK
AR 0.22 0.63 0.62 0.6 0.49 -0.63 -0.62 0.33 -0.62 0.25
Mixforest—fq_ST
AR 145 B
3 Plantation— -0.27 0.53 0.52 0.58 0.73 -0.54 -0.54 0.53 -0.54 0.11
fq_ST
Vi TH 5 2%
HEA L BRAR -0.38 0.35 0.41 0.34 0.26 -0.38 -0.38 0.5 -0.4 0.27

Shrub—fq_ST
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Fig 3-23 The suitable habitat distribution of giant pandas in Minshan Mountains
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Fig 3-24 The relationship between suitable habitat distribution of giant pandas and mining sighting in
Minshan Mountains
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BAP X 2ot T R A R A0 50RO 240877 S IRT & b i o TR RE AR E HLAY
WES P o PRI, X DX et R R (A O

3.6 BB IF R K BB FIEE (K3 W
3.6.1 0 FERXREAR PRI S

JUEIR I BA BN 5 R KRR IE EOA S, SR, 7 A T R M s R R R AT S
HISE MR, 0 DX S I R B 2km, IS A SRS DORERE IR ZY 0.38km” B gl B R, R
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Ay R 14.46km’ .

[INERS L SRl R = U U E /A N A DO = FENER RS TR (/NS
R 34 FAASEATITR DX TR ARV B MBI B ) R

Table 3—4 Suitable habitat loss by each of Gold mining in Minshan Mountains

105.86km’ ) Z 30 (F 3-4) I, R0 %R RS 2 m 243 I B Ay,

S
Habitat suitability

R RE AP 12 35 1) 1 P T AR (Km?)

Mean of habitat loss by each gold mining

2Km ST
Distance within 2 km

SKM 5205 Distance
within 5 km

10km 5 M3 Fl
Distance within 10 km

1 H. Suitable 3.69 26.82 120.32
KT ‘B Marginal suitable | 1.12 5.39 17.52
/NIEH Unsuible 6.17 35.25 119.59

3.6.2 0 JFRATURLLK RS AIEERR 22

S TTRXS R BRA AL A 0 2 BN . X8/ VR AR MR (38 B X1l ) | gl (o
IRTEEA XA A CRIEE) | RO Bz (it EPEGR XU A% O S R R ) o

R AR B b AR 23 1) SRR LA R 5 Sl ) - HE 3 v 2 s B s D ik . el Tl L AR A
8l (I p e AR AE RSAIY R . BRMOR TR RIS ) TS A 1 QAR ARG S DR324
TERLI AR FL e, DR3P ke, Uil AL B C AR BRI A R RN R m]
PAZy 0 3 AFEE CRIRIL AL B CAREE) , DU A BRE (B, PR, Fais . du)i, B ST
WHARPX . B ERIUEEN . B, 2068 A SRR XYL A R RB S ) Kook, IR B A
i CT BB, JUD . oK, Je BRI 1 F SRR AP XTSRRI B ARAS ) AR L C Rl (JUZEERY
FT L ORHUX A RRES . HON S S A ) Ko s b R A FRRESIR L B R 1) /) Bl
PR 14.4km , B s I A 32 2RI EL B0 1 28 BRI A A BRMCR AR AT BT AR B9 5 it
A FRESUR L C FREZ ] Y R/ R S B S S 29.3km, 88 i DA S B2 SLEE AR Ry (R Bkl JAy )
AIARMCRAR AN LZ I AL R S BR A . TR L L R A St B T — S90S 70 A i, AN IR T
AIELE S | JLZETR Y BT S RN A 1

PRSI AR B/ NFIE P LR A AT s AR IIATE I A~/ A (] 3-25) o RISt 2 Sc s
B ) — BRI S M , JRSE T FHKTTAL R, KR SCE AR A SRR IX A% L X o THTRRARVDN,
13 36.15km’ . B G R 2 HA A4 i — SR 2R L R Y — R R, (L TRAEAE S 5, 5
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VER R ARSI E M DI RE . RAE 5 LI IOk £ HIEM AR R BT KRB —4F AT R BT (i
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SKIBRTVA o 25T B AR 2 H 8 A KRB B — AL T H R NI E 2L S (BE S5,
WEEAE R B2 LR TAE . JRVERABTE G2 . 2688 . Rk, siR—%k.
3.6.3 SR X S — UL S igio e G0 AR REA R RE R e Ay 51

e A T JLEE BN, SHIR A R S 0 X AR S R, P9 2 A GA
FAEAINR G, LR EA R RN, HARZ) 7.5km2, HFRAAER N : K28 104002" -104005" , -t
75 33038'  -33040" . W IXXFHMT 30km ff] 55 S BE SR EE - JORAFEAK OHAHE, 57X R LN
B 71km, FEE A JUFEB G X 50km,  FECHAR 480km, B 52 pUBKPE IR Ak b 304km, 2@ ECH 7
i, & XHREN . W R, JEEsEX, R +2700—+3725m, HIXFHE 25 1000 40K,
WX BN PR LY 6kmo  JUFEIE I K/ B s B VTR &R, KR TRARE ¢ R S FLIE 3 3G &, AR
AFUKIT. FUKITAE IS BAT 3 B 510, RIS Bk, N b ARZH/INEIE R T 5
BVLSCHE UYL R FIOKTIOK R o R X AT, T X T o %I P 2 20%.,
WX B R 25%0, BREERIBTREERIN, 5-10 AEHEe, FHmER 1.7md/s, w/MiE2h
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Fig 3-25 Effect for giant pandas population by gold mining exploitation in Minshan Mountains
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Table 3-5 The square of mining

b mining ground IR (km®)
KA exploited ground 0.669
/5% 15km road for mountain climbing 0.144
111"~ 3 H submontane ground 0.0166

J% £13% mullock ground 0.24
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Table 3—-6 The problem in exploitation
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FET X IR M, AR TS
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PRIE . AR 52 e ()RR BRI X3y = A DI« Y H2 el X i, JToRIX 0-2km, AR
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BRI IX . R IGASAE 5000-10 000m 5 [ P - HABXER, APl 10%., BT Xk e g
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Fig 3-26 Water and soil loss by exploitation in Manaoke gold mining
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Fig 3-27 The component vegetation cover of Manaoke gold mining in three period
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Fig 3-28 The effect for population A and C of Minshan by Manaoke gold mining
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Fig 3-29 The effect for nature reserve network by gold mining
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B F MM ENE (R*=0.447, P<0.01) . £ 5 km x 5 km K/NRRAZ P, Z/DZEIEAEE R = 10.10
km®, AT g IR REAN TR IR A o FR /)N A S5 TR DT S B PR S, 04 X R RE A 1
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IR, AT IO s T3 BT 7™ A6 8 R a2 - A A MO R A B, LU RTREORAP 2 X ) ) SR A4
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Fig. 1-1 The spatial location of Lanzhou—Chongqging expressway and railway and Yangxian—taibai

highway and counties which giant panda exists
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Jai, 2006 ) o EUIR ML P [ BREE T BOE R BEA TRV A + H N E S0 25 H R KT (R
) R 24T, BRI L R KRR /A0 X Z R 94T, I RS2 rT REAS s (Rl T AT
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Fig. 1-2 The distribution of Lanzhou-Chongqing expressway and railway and giant panda’ s haibitat
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(0.015~0.065 H /km®) FIEHE (> 0.065 H /km®) 70X (K 1-3) . FRER, 2B hE
Lk MR BT ZE B P A T L . HOR A aRES B . SCERSHI B4 A RAES 2 H. 2 HL 103
HAn1 H (EZEMLR, 2006) .
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Fig. 1-3 The distribution of Lanzhou-Chongqing expressway and railway and giant pandas
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H AR DR H A B A AR LA X P 14 )0 P30k S X I DR BB 2 3 1734 A R B 108 H,
Forp BRI ORI X A 20 A R BB RS 102 L, FEl AR, BZEMART 3 AR 3P XE I A A A
4 FURREM, HoR 2 MR IXA A 1 FORRRIN (18] 1-4; [EZMR, 2006) .

T T AR, A + 8 GG S | J LU S-S5 4 B 7S b AR BRI JR T /N
L/ NFIER R K ARG B AR LR (PMisTk, 2001) .
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Fig. 1-4 The distribution of Lanzhou—Chongqing expressway and railway and Natural Reserves for giant pand
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Fig. 1-5 The distribution of Yangxian—Taibai highay and giant panda’ s habitat
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) . — —— Iy ! E
"‘ . ._a_-- .l’ 5_91‘_‘. ‘-‘ . [ . -
L\,‘i ~ 1\_.{'-: ~ -H"-‘( \\. 5
) Nl ! ’

j \
N

Density of giant panda

._f_;') Ho gl kﬁﬁ ﬁ ﬁﬁ

County sites ﬂi ” Low ‘\‘
# - x‘ Py
o Z Bl N v
Country sites 'f 1 '1-"- Moderate ".
——e H. '7” :'\
& i‘ | [T H H ]'I. ..h"
E{:unl}.r boundary - [+ ﬁ'— 'Ix- 18 — ,It- L [}
—— fx“ ekl A AL le A
i hln'hu-s-l i e NHERA H“{}iant “pandas i

P 1-6 VERA BT A T KRB (4 43 A IR

Fig. 1-6 The distribution of Yangxian—Taibai highway and giant pandas
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Fig. 1-7 The distribution of Yangxian—Taibai highway and Natural Reserves for giant panda
1.3 ZS U X 3¢ P

AHIE T 18 HUZE U TR BB 2 53 A DX R BIF 9 X8, 234 X0 b B AR A5l AR 48 106° 297 507 —
108° 47" 57" ,Jb4i32° 50° 18" -34° 00' 18" , fFBXRIEFEMEE R . KA. FE . 7.
BRI Bl KA 8 AR (18 1-8) o b IX HA B B AY I P RRAE, 4K 2T 390 m-3800 m, H:
HOR LR Z2 I8 Fe e, 4K 20 3800 m, J2 Pk IR MM 4. 5 AR FHILIBERS 1R ALy
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Ef Legend
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s BEEREA County settlement

—— JEREP Road network
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Fig.1-8 The distribution of road network, elevation and giant panda’ s active marks in Qinling Mountain
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El4# Legend
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EFE M Road network
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Fig. 1-9 The road network and Natural Reserves for giant panda in Qinling Mountain
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Dy, BN =AY, SRR RS GPS NI AE—EREMIRZE, B R/NETN 30
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FETE, CSEBRHL TR T ARMNA T AN + 8 G K R St (WTRESM A 4 HORRESS ) 5 Pa M
(R REAS TR AEAE S b ([ 1995 4F 2 HRTA B L IR BEM 04 ) o ph 18 B A PE 000U K REA 1 v
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O, HGH [ AR R X B BB R it . A NRE IS, Rk R DI EIE itk HAE
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BT B XS 2% H AR IX Rt R BLIX N A KBRS TG S 10 S FNERak . BAAE B tibad 70-80 4R4XR,
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W96 > (£ 2-1) o HEHAHT R, W BRI 2005 A BT AT (FTRR N Praiiok
) AR, BT F o0 A AR LRI 22k BRI A 16 %, 2 m sl A IR U 7 %;
M EHAED AT RS BE AT 5 %0 2200 R A BRI ZR I RE 5 vh i ARANA F A L3853 501 40 % AN
22 %, “EUVERFETTEIAETT HREAMANA FH I LL 3803 5 17 % F1 26 % . JHALERERY], 2
O SRS Z A R TR AR (4w R B AR R 288

e 2-1 22U A B \ BRI P B R AR SR

Tab. 2—1 The habitat types of quadrat in the middle of the Lanzhou—Chongqing expressway\railway
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AR AAE SR, RO B BRI B 24 0 + R 1T LAV S 55 P ) 7y 24 2 T A B b 2 ] £
E—EBRENMRE, FEERATEKEE R A TGS (AR, 2006) o SCHLEZEEKR
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AT REA 0 A4 B BAT (EZMOL R, 2006 ) o KEEM 441 DX Py BRI AR A TE B (R 18 1 S s
FI AT PR A 21 R RE AT S M8 /N R AL A S AR 2 — (E SR, 2006 )

KB IRGINRIG 2 EHYE £ 23 BEPIIN AR B 3 B T i AR R TR AR (% 2-2) o Wi
N PSSR B A 7 45 AR B I T HEAT Kruskal-Wallis H K56, ZEIS BB A B B EER,
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WA (FERRIBEANT) 5040, MR BEPITE 10% 240 . ARSI Z i ELAR RO\ B P ) A= B
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F 22 R A B A 55 25

Tab. 2-2 The habitat types of quadrat in the middle of Yang-Tai highway
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FAR LTSS RARITE s A PR 2 95 508 AR 2 8] i BER A AN 1 B0 BAR B R b (3%
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2-3) , (AAEHEENIE S 2 6] K BRI A 2 18] 3% B i N D RTS8 AN A i L i i 55 8
4 REKERMEEE, X BAY NS TR IR DU ™ HE LR 1 RN R R A AL G
TE NS B B BV R 3% £ 2 T BRI 6] S MBI B IR AR Z TR B B B, 3k B TR] Y
N BB D NOE AR (% 2-3) o R AR A JRRly S R SR B i AE iy IE 24k T
XML

& 2-3 R A K HE IR GG = BAR I BLZ A9 AN DT 581

Tab. 2-3 The vital statistics of Sujiagou tree farm to Huayang country along the Yang-Tai highway

- - _ TERMBEFEARIE | HEMRE 2 2K
2923 EIHEZ S | P2 2 5l P o
N &= 231500 A 27 600 A 231600 A 27100 A
NI=SE 30 km 32 km 35 km 45 km

FIRTZ B L B AR AR A5 TR BEEI AN R, PRS2 3% 15 m Ab BB e] e s (3% 2-4) , Jiriiy
K R S 11 B A R BB TG Sh AR MR ] REAN R . (E A BREAT S, B b A ARt AN e S g
MR PR B 3N, ISR A X TR 0 RE A 7% sl B S AL i A

e 2-4 AT R A ST A i S T IEEZS #% 15 m AR B R 15 0

Tab. 2—-4 The vehicle flow rate of Yang—Tai highway and yawp from 15 m to the highway

BEL EREETHS | THE A | SamEkiEy | T S
KN C VNP 3~5 3~5 10~25 3~10
b [B] e 75 (dB) 10 ~ 20 5~20 10 ~ 30 5~25

EVITERMIGIAT. . ARG R TR R R AR, 3 5 AFRRAE Bk A T i1 B B J 41 1
km Y FEI N BIR R LR BRI TR SRR IE . A% A3 S 2RI, BARNE T8, Hid g
FOMCR B L LRI ARAE A AT, W AT VR 4 Z R R IO S bk, ELIE AP R 7E B B i oA R LR
REAN VA SR (AT, A 2008 4ETC 4y UK, SEJaA 20 kA KEEMIE 2 T A 5
U5 2 IR B oS i SO s by (3R 2-5; K12-3) . 2008 4F 1 H 25 HfERHHE
Mol Jry AR 4G 18 & TR — R AR R BB s 2008 4 6 H 19 H 16 s KEHHLT)
NFIR T HFIAES () 8 (BRI ) 28 12 A BT RREM IR A, A ERPLZ R L
PTG S e R RES B (1 2-1) 5 2008 4F 7 A 5 H7E KA BV R Kk 68 HRFE 1 /)
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BEALTRFHR 1940 m B9 BEIN R BIERAR T — HUMEVE R REAE A& (&1 2-2) o 164k, M\ 2008 4 4 H £y
DIk, MIGIFMROITETR B4R 8 2 17 A HUIRER, WHIKIVA —HF AW & K BN SR B sl IRl s
WOAAN SR — 44 43t T Ikt iR AT 2008 4F 6 H WIS AE R BRG] 3 km &b (4= 3T [ R4
DAL LB ) B8 b LB — HORREA P R GG 8, RIS BRI, FRABEAETS
VRIS 25 I PF 2 ) B b B S R I A0 e B sh e B X, X H AT s ke
MOl R, b T4 T AR DR DX AL S A R B R AE B =2 o, (H SGEHEE va il i 4 2
T SRR D5 AR R 1 L 1 R P4 DX 74 i 0 B BRI AR DR DX BN, 22808 = kAR IS ¥
[r] P A0E {1 AL S 18— R X dt DA T A b o AR 4 [ 5 — W R B ) R A /2 DX Bl i B REA
B R BT AR A 12 X3 — 7 G BRI R WY, R GV PR 28 KR B 22 1) 6 B 1) Ja 300 i IS 1
(S BE PN R REARE RS O DX (&1 2-3) o RAR TR 9 St B AR B8 08 Jin K BT 5 802 B B ]
SIS ARG, T REJZ 2R U JC RE AN M RIS TR 1) G 2 1t 7 1) WG o) )™ SiE B A 2 T b 14 A
S SR A Y SR

RG2S B 22 [ fi B 1) J&) 10 X B E V4 17502000 m 2 Ji), A AT RIS AR, 2
PR LIME . ALk . WiAn%, HRFIEEZ0R 0.6, MRTRBISTIATRIR /MG, 7173 E 5-30%, HEbk
ROCRAF, KFIGEMAL A S A4 . RAE . BE . M B, e 6 A MAMA I
FIRE, FERFIMIGE A BSOS ARE LS A B, BHTIGEA A TN, (R AAT AMxT 40,
IR SRS

EFEIT LN V9 B Ko NS TR B R HE NPT 5825 S BCEFAE S 1 BT A S R T BEAIR . —
RBI Z AR FHARL K B 5 90 R I M7 R BOHIR & B B Z R AR ORI AL, R pATF (ELLLIARAT)
SRR L (R, 7E T RRI R AR PR BT RN R W K ARSI 0 3 A o X W] RS IR B B
{8 P s DX SR AR A N 95 B B ™ s A T

2 2-5 TER AU ER 2008 4F & IR ARG 21 1) 3 252 441

Tab. 2—-5 The cases of giant pandas activities found along the Yang-Tai highway in 2008

s | ERRERE
i) g | SEERE e Wi
(km)
-~ R — R
200841 H 25 H | ##AIEMIZE &4 3 3 1 W BE R
2008 46 19 H | BEAKHEEYN 38 km B L 5 REER K, 4067
16 35 2 A7 (RIBERER & KU& T A ey
K EAEML R K PRI
2008 T RIS i s e 1 | Ak 3 HHAE TR R
& Y LN V] &
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Fig. 2—1 The giant panda individual found in Dalingzi section of Yang—Tai highway on Jun. 19, 2008

(Photo by Forestry Bureau of Taibai County)
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Fig. 2-2 The larvae of giant panda salved in Sujiagou section of Yang—Tai highway on Jul. 5, 2008 (Photo

by Foresiry Bureau of Taibai County)
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Fig. 2-3 The entities or droppings of giant panda found in the Yang—Tai highway in the last 2 years



piny

N

TR A | BRIORTIRELL T 2 ot 2 R RS K AT S SN B 7

2.3 gk el

LI R A B BRI SE AR A + B SRR RR AN B AL AR IR, IR A
+ W E S FUKYE (PEZR0E ) YETERT s 2 AR PR BRI RE . (EJ, S5 T i SO 2 b K AT
B2 [0 A7 AE—E R LIRS, I e A R BRI AR /D | B REAIR, b 223 Rl A i S5 Bk
it ERDARRIE AL A GO X, NI, GE B AR 5 s B S BRIB N 4s e 1R SRR R AR IR AN
T AR AN L BFERHAT 3 A ORI DX A BB PR S R B, i

(1) i e it T3P TR 24 A 2 8 b5 P A G - DR R 5% sy M

(2) s ol 3 g A Sl g S04 0 B ™ A ) R PR A RO ME IO BRAG S, DU AT RE £ 4P K 8
T PG L RV EAT S

TR I BT B O B0 T B 2 N i s X S s — A s s ety 2t 22 1] o s . ol 7
Bt/ . NSRS ST/ SO RE A S E R ST, FTRTR S RIE 1~ (R ) X
T RRUA R DX O 2R P PR AR AP S B B P, R L R PR S s A R R . R
AR A BARXT A B3 BE TR S M B PG 3. R ARG, 2~ iy 4
B, A INSRAE B, Shalh 2 R BB 04135 3 SOIR P HA B 2 (R B S AR, L 25 h
PRI B4 2 (] Y58 4z g o PRI .

(1) iR AR BF A RR A AE IRty S — RRSIUOR BB I ) i

(2) FER IR AT 2 IR EF 2 1] e Bt 2 P B4y DX Il 7 DAy DR A S ) i 2 25 G
I AEUT IR RS Bl SO 2 PR3P 0 A BG4 FR R AR il T ARl v s I 508 R BB A AE TR e 1Y
TR0 (e BEZR U 111 28 PN AR RE A Jey SRR ) B DR St HAT A O, s HAT o 2 ) A 2 1
Iifie.

(3) P BRI AR ORI X BT L, ST SR AR A AR X 3R PG B0 ) A B 22 95 5K
VMRS Z ] X I — TR A B RN o XA B TR RS S AR S A R AP, kA7 1)
T PN KRR AR A SR S R

(4) 1T S AU B0 R BB AM AE AT DX 1 10 B P I3 S Dol s i, BRI R S S R ALK
RRAMTH B DX, 75 I A A 7 B Lk G 3 [ R AR . TR R B AL s folese, A TRl AL
W7 RO, WSS R AR

(5) JUHE - T e 0T AR U R A A P 22 38 22 [ B B A IR T A2 S5 IR R . R BT .
i P B8R 21 B R R U 5 SR o R BB A IE 16 3l IR, RORE BT 18 Bl SRl 7% s Y
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3. JE RSO K SR L) b S5 B RE Jey 1R Wi

STOULAS Jo) — A R/ VR AR — 1 SOWBE AR 25 6] 1A FC 24 R S AR RUE AR
FMEESE, Wt Sl Re A S 2L E ZH R (Forman & Gordon, 1986; M S THIZEFHE: | 2003).
I, SOl SR AR AR Z R M 2 A B R AL 2l A, IR (4 54 R 2 A PR 100 DG 2 e S5 A
JRZ TEAFAE— 2 MER FR (TKFEAE, 2004) ., 38 B HE IS RS MASOULRS SR AR i B R 3 2 — (IR 4%,
2007), LI B HS SO0 BB R , 3 AL BEEAICE RS (Miller et al., 1996), BEREILFRSE
P& (Thinker et al., 1998), MM (McGarigal et al., 2001) 45, MERAE T 5E 0 4s [AI4% Ja Al [ SR 72E
et 2, BHARYI R EAN R OB A gl FRIRE SR RRS G 2R, U R R BN
YR TE R W (XIS, 2004),

% 3-1 SRS

Tab. 3—1 The classification of landscape

K REA A B2 SOU A BAE L
A EERS R BER T 30% A
HEAK BHEERT 40% . @ 2m LR AN
UGEHAESE
B bR HRHA1BE A 109%-30% b
o0 b, TR T 50% M HH
Hh B B M BN 20%-50% Y E
IR BTGV 5%-20% (15 H
RiEE SR K H A 7K UG R UEFIEE R TR e 0 LK R ) B,
F TCHEME I, 5 RIRBEKFMEVEYI BT
A J RS BLLAT 1 R b
Hedik i I ER A D A 235

3.1 Wi ik
3.1.1 MR 5%
K 2002 4E 9 A3t —5/NEE 32m 2615 4m 2 ERIE G EHRE, R4E T ERE
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ERTETBUAN SN R 01 NIV ISy A 5N B S RPN o TN SR TSR i 2L

BE TR A S E - R 2R AR St , e RO RS0 (£ 3-1). 76 ERDAS ZHF R, K
FH PRI o SR A T, LA IR DL 2= DU R A% (1999) MURFSE . Yo F I i X S (A
PERAY, FE I — (A R B NDVI, 6] RS AP 4 R A 45 R Rl 4, B NDVIFEEC0) 53 6 9%
Ak (0.9-1.0). A (0.8-0.9). BitkHh (0.7-0.8). &5 A 25 Al (0.6-0.7). 7 55 5 B (0.5
0.6). IRAE 5 BB (0.4-0.5), i o5 T8 [ A i K REA AV L b s W R 432K ]

GIS HAR ) & Je 5 07 F A T8 A A2 e SRt T B o 2R T B, B2 S o 5 ik 2 i
s AR —Fh s [R50 vk (HgIREFE, 20045 TEA 5, 2007), S T BUDLE BRAE A5 5ok R 281k,
VB S RN BR TR 4T 2 i b 30m G BT R P IX (BRERSE, 20045 BORHESE, 2008), If4hE @It
THBE L, /RIGTE AreMap 9.2 3285 T HUBTBLIR O SSAIA]

e 3-2 SOWARHOILE X

Tab. 3-2 The landscape index and significations

Tt

JZK AR EBEXL

[

e RER R BNy, R R A R, FURG
PEISRBLTRN CCAD | oty 1) R BEM R M O R B i %

BEH T G B AR b | BRSO ZE 4y, B IE  L AE T E AR TR —
% ( %LAND ) HAE T 0 B 1d BH 5 00 e B S 780 -4 />

e | - LR AT | FCE A ST L 2 SO P B
iy | SOTERITCIIR | ™ ponnn = s e ASARAE | 0T DA WA KT B0 ]

et {9 Hefsl (LPT) AR
e 5 WRE TR (R AL R BRI . LA/ MPS
BESCF AL (MPS ) (L BEBHT L LA e MPS (R BRER 00 e e
T P SR ARSI I TR
BEHOCRE (NP) L S, 5 R ST

FESORG E R4 DAY ] (4 SRR 5 15 1AR DL

LT BUE/ N R WI PRI § A5 RO LRI T AR SR 4% 5

B 5848 (1) | 11=100 FRUI&-DEILR] LSRR KO 50, Bl PikiE n

FLARMESR 2550, L1 XPIREEAZ B 5 F [ SR 550 EE 1 29
A2 R GE N A3 A R S e ol 35

FOLZ
AR SR S B, R S0 rp 2% BEER I R 244 o3 Af R
AR ZHEIEE(SHDL) | BUBCMBUBHRROBOR, BRI S, SOl R, =

WA Z2 B ASOR

AR R IR 2 UL AN ] REBR ST (1 DA SRR 1 el A e
HPEFAERL (CONTAG) | 35, HIEHIy 0-100, 540N RIS P AT 7RV 2/ N Bk
HET 100 B SO FAT HE 8 PR o ) LS PR S T A7 A
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3.1.2 SRS R BT

SOULAR B BRAE o B2 Wk i UL SRy (55 5 B LS5 A4 28 R 2 [ i B ARPAIE 9 3 B A (B
FE, 19905 EBREERE, 2004), 7E5CWRIEISELA T, 25 R SoULHE E0m) AR 28 2 SO Bk m) ) AH DG
(A%, 2005), FIFSUS R AT Fragstats 3.3 X8 B E AT BB 7T L M ) 555 00A% Rt
TIo30T (BOREAE, 2004; HAARSE, 2004; XFESE, 2007). SOUAR R HHAFEFIANZ0: (1) 7658
BRI b, REAEAFKPIMEE 500m JEFE NI (BORFESE, 2008), BTikf8 St fEpebes
YRR . BEHBT o5 SO AR L] e KBRS IR LG A8 BESROP-RTE AR . BB B AR,
B =AM EEU B P A LA PR, 5 PR R MBS R B s (2) TER IR |,
A3 SN B A [ A FE RS (100 m=1500 m JEFE, 200 m 254K ) #4700, =B VR AE F e S Wl e A
(14 S S P N0 PR AR BORE . 1T #5851, Shannon ZFEMEFE%L . CONTAG $5 50U M EEGHFT /3T
3.2 i Hr
3.2.1 LA AR 1 Pk
3.2.1.1 F IR IR

TEREAS SO R, A AR BES,  RIOR R 3 B A B B e i B K, o A RO T AR
57.7%, SAFIBEHAE b BB AR AR B dRe /N s ORISR BMR b R 3 5 B2 b, B R AR YRGS B
ASETEL ;BT K AR AR B UGS H A B S 5 SOWL IR 76.5%; o ST RR ) e/ N AR 2 L XK
HAARAT S R, 430128 0.036% F10.079, LLIXHLY 2.775%, [RIAH i RSB BE ey, 43
ATECHL . W e SR 2 A TR X, R AR AR R H 2 AL, Z AT
P, HiEm R .

P BT

Unzuitsble hebivat

P 3-1 F A + ¥ ST 2 50U =y UK 14
Fig. 3—1 The landscape pattern of Qingmuchuan+Chaojiahe habitat
3.2.1.2 F AR o0 5T
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(1) BT LK AM 500 m 6B AR ILIE S E A
BRI L LI BR TR U A + B G R REA A EAT S, X SO0 SR s A, A
WEASCITA 22 3 e oA S VT R 75 AR+ 887 R TRTAT S b RV S G 2 bV S5 OO S i o
e 3-3 R A I E R HT S TR 500m Ji B N EESRZ MR 5L
Tab. 3-3 The landscape index on patch level within the range of 500 m along the Lan—Yu expressway

before and after road construction

BEHLZE IR
LPI
5= s aPii| CA AL 1% PD/ (Ht /km?)
/ha 1%
[ & (i J& (] J& ] J&
PNEP I N,
ﬁéﬁ%ﬁ VEp TN 97.81 | 9241 | 1266 | 1225 | 12.65 | 11.50 | 0.26 0.66
AR 0.61 0.09 | 0079 | 0.01 0.07 0.01 0.26 0.13
KAEAH IR
A

B 287.42 | 271.62 | 37.21 36.01 24.68 12.24 1.17 1.59

7B ERE R | 273.40 | 245.69 | 35.39 | 32.57 | 19.09 | 10.70 1.04 1.99

N - 44.46 - 5.90 - 5.70 - 0.27

ok N
E%@jﬁ RFERS | 801 | 697 | 1.04 | 092 | 104 | 091 | 013 | 027

Ll [X 5 b 81.175 | 69.80 | 10.51 9.25 1.83 1.01 2.46 3.05

KT 25

Hi 5Ly 24.039 | 23.21 3.11 3.07 1.40 1.35 0.39 0.40

22 R A O BUR L 2R 500m {5 N & SROUR AL AR (CA) XAl |, AR e 2 1K
PO R R Bk, IR, AR, KT 25 BEROh R . ARk R R AR, I
(1 TR LAY (5B 2 B TR 86.3% . S RBEBRPIr o UL i AR FUA9] (LPT) B AN [RI AR JBE Py i) 5k
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Fig. 3-2 The variation of landscape indices in different ranges alongside the Lan—Yu expressway before and

after road construction
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AR RES TR H AR R, B ST AR 61.5%, FLUCR i 78 o5 B B ANk, 431 5 50
TR 18.3% i1 8.6% , MRHIFNFRL L (% TR AL by 50 S AR 97.4% , MIR RBEHR P o S50 08 T AR L 151
KF, MHEZ B OLFASEAY ;2 XA R K AL, 4300 o5 SOl S AR Y 0.99% F1
1.56%, MBEHE B ABEHOT- Y RS BOE , Bk i bR 8 32 1y R R b s AR J R s e
B SO0 AR 0.05%, WEREALFE B e i o
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Fig. 3-3 Landscape pattern of giant panda’ s habitat before Yang—Tai highway construction
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R 3-4 RO BERT R AT L HL BB 2 SR WA K

Tab. 3—4 Landscape indices of giant panda’ s habitat before road construction

PEH 2R S 5 2L
KAEM A e -
goon | TORREL | ey PERIIT | Sk | SRR | BEMSE (S
(hm’) ”‘R(% ) BULHT (%) | B () - 100hm™)
EEA R VERIN:i 157495.99 61.54 53.54 2669.42 0.02
HEABR 2008.73 4.69 0.71 100.91 0.05
WOEEA
55
ifi o N A 21907.69 8.56 241 139.54 0.06
B SR | 46936.20 18.34 1.34 82.93 0.22
rhZE SRR | 10548.91 4.12 1.22 61.33 0.07
RS | 355.93 0.14 0.02 16.95 0.01
Z<ﬂ§§1ﬁ3 AR B, 103.17 0.04 0.00 6.45 0.01
Hep @i 36.11 0.01 0.01 36.11 0.00
7K H 2532.77 0.99 0.33 4921 0.02
B 4002.91 1.56 0.07 10.58 0.05

3.2.2.2 WAL B F v o AT
(1) BT L FHM 500 m & E N7 ILIEH T A

FER A BAEA R BEH R A KB . ot 18.5 km, 5 WM 18.4 km, W S5 AY
H117.9 km, /KHI 9.9 km, AHHL 9.4 km, Btk 2.8 km, LATFEERA 1.1 km, FEAMK 0.3 km, Mt
AL, RO OE AR 2 ZE SRR R b A R, (RN 25 T 9.4 km (75 MR, T8 B A B0
LA PRI IR 14 53351 AT B A2 5 6] DK R AT 5 b 26 8 PR R 2 It Ay 2 S A

HERABERT, AHIFZMM 500 m 1 A 15 BES R SOUEE 5044 B AR 1k (3% 3-5).
ONPEREBCHT, X BT e g, A BERSS  IZIEEN 6.9% 1Y 11 RS AL F e i
Horr, M K A AR B R S AR T BRI 0.9% , 4% S SR T R A e (18] 3-4), AR
DINZ BN MRYC B B B R B R R R AR XK H . B R R RS
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FEAMR, 23508/ 118.9 hm®, 116.4 hm®, 109.9 hm®, 65.6 hm*, 582 hm’, 15.6 hm’, 5.7 hm’ F 1.6
hm’s 5341, 25 RUBEHOT- B T BV AR REBE 0080/, BEHE A R R AR A3, X e I8 [ e
B A SERS A (AL R BERE N, U 5 b R v o BE Rl

F 3-5 VERAFEERRTF TP 500 m i P9 4 BEH A 50 FE 5L

Tab. 3-5 Landscape indices of different patch types within the range of 500 m alongside the road before

and after the construction

BRI S WL R
N , : , ‘ AR
WE | e | BEREE | stmewn | ko | sorsm | O
Bk 7 (hm’) S (%) | FRLLH (%) B (hm?) )
7
i R I = = B = O A

S
I8 A | 2074.77 | 2009.16 | 29.16 | 28.24 | 9.90 | 9.30 | 64.84 | 59.09 | 0.45 | 0.48
W& HEARM | 23372 | 232.08 | 3.29 3.26 1.51 | 1.50 | 15.58 | 15.47 | 0.21 | 0.21
HE
5 G AR 699.52 683.94 | 9.83 9.61 226 | 2.21 | 24.12 | 22.80 | 041 | 0.42

o B

i 2014.08 | 1895.17 | 28.31 | 26.63 | 5.34 | 3.08 | 41.96 | 28.72 | 0.68 | 0.93

e

o

iR 916.83 80695 | 12.89 | 11.34 | 4.82 | 3.86 | 31.62 | 15.82 | 0.41 | 0.72

S

S Z?é‘];j%’ 37.72 31.98 0.53 0.45 0.07 | 0.07 | 3.14 | 2.67 | 0.17 | 0.17
E MY

i

JKH 524.02 | 465.80 | 7.36 6.55 5.22 | 3.82 | 3494 | 21.17 | 0.21 | 0.31

b 615.05 | 498.60 | 8.64 7.01 142 | 1.08 | 11.18 | 5.87 | 0.77 | 1.20

Hed

5 Hb 0.00 429.04 | 0.00 692 | 0.00 | 0.35 | 0.00 | 432 | 0.00 | 1.60
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Fig. 3—4 The area variation of each patch within the range of 500 m alongside the road after the
construction
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Fig. 3-5 The variation of landscape indices in different ranges alongside the road before and after the
construction
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4. 30 it DA X 2 R G SRR T 535 i

T [ DO 285 R AR 2R 1) A SRR R B LA R R PR PEAE DG OC R (2 0UAE, 2004 XIHHZR4E
2005), 4iE PR IR B8 B RMES , K s B AR LB T80 (Findlay & Houlahan,
1997; Strittholt & Dellasala, 2001), A FEAMEZAEIERN TR, HA, ERRA S EA Y 1L
FRORAE , R T AR 2o A B AR AR5 (W55, 2005), T8 3 ) AR AN ZR I 1 R K
REA T R T U KA AT 31 (22 MBS, 2003),

4.1 W5 Ui ik
4.1.1 B3

REEM AT BRI LI =2, B WA A SRR BT BRI AR A, AL PR A A
W HEEEA R LA T, WREREAIE, AER LA P F H AR X AE R B AR RO . T
ARG H 042 S BRI [ P 28 I R A B B 19784k, DRIHCR LB B T 2PN

SR K REA A B B (R 20T LAGr AR IR AR LA RS TE B IR (BRBAGE =4,
2001 ) o FEAEGERYRAEM AL BT PR Y ey, ARAE IR F— AR HE , AR . SRR )
[[RE 7 SRR & (= & N - D N R N PN T T bk | NP e e o e e e S M e
JET I B X R RV E AR SR T RE T AR SR, PR O RT LUAS R DR R A B I R 2 BT e R FH A
WBRAES . ARAEAT A R BRI AR A% | AT % AER . EEATSE TR SR, R KAE
WA TR R (F4-1. F 42 FF4-3) o WIEMEN, 75 GIS T, WK
B IS KRR A 3 AL HEA T4

e 4-1 HARIEE A TP N

Tab. 4—1 Criteria for suitability assessment of the abiotic and biotic factors

e

EH b/ SriN=1 ANEH
13K Elevation(m) 1500-3100 1350-1500 <1350, >3100
AT
Abiotic factors

B Slope(® ) <30 30-45 >45

o N o

, FOTIN T HE

H L Vegetati
HH Vegetation Forest Shrub Others
H: YR ¥ Biotic
factors A jtﬁléﬁiﬁﬂfﬁ"fﬁ T T
#1-F Bamboo Edible bamboo for -
. No bamboo
giant panda
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A2 TEH MR I KO0 R AR T AR A 35 1 5 )

Table 2 Criteria for assessment of road construction and its impact on giant panda’ s potential habitat

R o H &R o o
NGB Types of human S Vi 55 yn- A
activities Strong impact i Weak impact None
impact
H5EiE. 4iEE S Distance from
l?. A i ]% ) <180 180-300 300-720 >720
national or provincial higway (m)
55— % AR FE B Dist fi
9 AR A Distance from <60 60-210 210-720 720
common road (m)
B LE4ELE Potential habitat SEPRAERE Actual habitat
1@ . Suitable (S) US MS MS S
K& H. Marginally suitable (MS) Us Us MS MS
A3 ‘H Unsuitable (US) US US US US

4.1.2 KAEMIE S S AEEamBUT G &R Br

TE GIS BUSCHF T, #F 5 km x 5 km Y RIR S NS0 R REAG A SEPRAESE b, X4 ROA% A YR RE A 2E
S5 T BRI K REAM I Bl AU AT G o0, A5 AR SR T AR 5 0 IR sS B R ARG, IR ST
PRI Z (A T S R, S5 75 1 R RN SR ot th B0 S5/ VA SR TR
4.1.3 ARhEEAE AN I

HRAE 1.2.2 T GETH TS 0 B K AER S/ IVESR IR, 76 S km x 5 km AYIIAS [, $nBR/N T kiR
ANEBT R AT RS, 53 3145 3] T8 6 0o 8 i 1 R RE AN A B (A S AR, R A A BB A
She/IVAEBRTEIRR 43 380 T 4 ) S A3 s 20 b, IX R R A 15 BT R 255 M 1) s IR A3t
4.1.4 B

AHIFSE I B B SR B MO IR TR . (1) 1. 2575 DEM, SREBEZMZ)R; (2) 2001 4F 1.
10 J3 43R FH R0 B R o s it , ok B T b RK A BAERHCA IR A R (3) KRAESTE ShR il
SUCRTEAT SRR, ok B T2 E 3 YRR AL,
4.2 80 br
4.2.1 584

FEIE B NAT, 2308 Hh DX REAN 38 LA B T AR 24 1560.87 km®, UGS HZEBE I A2 1498.55
km’, JEABEMIFAZY 18055.40 km®. HEEKMIE NG, KAEME HABTHA TN 1093.32 km®, WY
30%, YIS FAESE IBVRIEE A BE AR S 44 %Y 247.23 km® A1 220.40 km® (&l 4-1) o
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Fig. 4-1 The habitat of giant panda before and after road construction in Qinling Mountains

FEIE FE AT, AF9E XA 414.01 km® 0938 BAEB A VGE BAE T, 29 B feA: 5
AR 65.3%; 297 166.79 km® BUGE BABEHAL AR A bR, 29 5 IR0 B8 SRR 26.3%; 296
53.53 km® (W38 B A IR B AL D AR RS, 249 iRk AR SUETRRY 8.4% (% 4-3) o MULAT L, 7Eif
BRI T R R AR 53R A Y 32 B R AE T AR A R UGE T AR

R BRA R X AN A 4-2 Bz, A AR A Tk S DX DG B Y 42U i, T EAR DG I B
SEORREAEIE , R S e R A T N P R R AR, BB R AT S DO Xof A BB A B M R 2 I
Jt SR (4 B0 TR S0

e 4-3 TR T AR ALR A B A

Tab. 4-3 The area of degradation types under the impact of road network

B /El M I A t d f
ALK T Are A IR AR B AR A L] Accounte for
. 7 proportion of total area of degraded habitat
Degradation types (km")
(%)
W HAFUIE RS S — MS 414.01 65.3
UG FLA AR HE MS — US 166.79 26.3
WHAR RS S — US 53.53 8.4
B AR To‘tal area of degraded 634.33 100
habitat
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Fig. 4-2 The road network and degradation area of giant panda’ s habitat in Qinling Mountains

4.2.2 KREMTGZN 55 A Bam BTG &
TIERT 5 km x 5 ke BRURS FRORCREA RS IRAR. (ALFEIE BAESE SYGE HAST ) AN SR i i A T

Pearson FHOCHEMTAIAL, AESRIHAL GG SYRIE SECHAAE EIIRDCH: (R*=0447, P<001) (F44) .
e A-4 RBRAN T ShIROT 15 AR S T AR A AR S

Tab. 4-4 The correlation test of giant panda’ s active marks and habitat area

BF A% A B2 TR The area of habitat in
each grid
L e e o Pearson Correction 0.447
i I DA BB % SRS
i The amount of giant panda’ s Sig.(2—tailed) 0.000
active marks in each grid
N 287

TN 5 km x5 km IR A AR A1 SR 0 S F AR AR R T e (R 4-5) , RJA Bt
R IIEHZAUE Al R, KRS SR R (y) 5P Asgim A (x) W FAIEIET 2 y

* AR R 001 KF (ME) L2F
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= 0.0685x — 1.2446x + 5.5825 (R*=0.8747) (& 4-3) . Wt Eii, 7F 5 km x5 km K/,
Z/LFAFABRE A = 10.10 km®, A AT E I RENTE SR I 25,

K 4-5 RARINTE ShIRIE 255 A BT T AR RS St

Tab. 4-5 The statistics of giant panda’ s active marks and habitat area

o AR R AR T BRI s K — PR NP2 AR S5 TR
The amount of giant panda’ s active Cell b average area of habitat per
marks per grid o7 e grid (km®)
0 197 7.32
1 44 14.08
2 17 13.09
3 9 17.63
4 9 17.97
5 2 17.09
6 4 17.47
7 4 18.51
10 1 21.06
19 - y = 0.0685x> — 1.2446x + 5.5825
o R* = 0.8747
o &
= 10|
o o
E o
©
o < 8T
Pl
= <
=
I]IIEH o 6 F
® 2
i+
s o4t
R -
WS 2t
&= o
o
oo
X2 0 ~—
T2 10 15 20 25
o L

W) A SEHFR Average area of habitat per

grid (km®)

P 4-3 R ABINIG BRI A -5 A B8 I B [l U= 234

Fig. 4-3 The regression analysis between giant panda’ s active marks and habitat area

79



WWF KBS DRAP Tl ()
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Fig. 4-4 The grids with habitat area<10 km2 before and after road construction

80



TR A | BRIORTIRELL T 2 ot 2 R RS K AT S SN B 7

R 4-6 18 B IO AR BTG BB A A  A BE T AR SR RIS 2R A

Tab. 4-6 The effective habitat area and population capacity in theory

A }Ei@ oS =
A IEAN Habitat | 5B mFN Effective . lij]ﬁﬁ/mit
opulation capaci
area (km’) habitat area (km®) p ) pacity
in theory
18 % X @ LB Before road
I B 3059.42 2402.37 240
construction
TE M@ WG After road
L R . 2839.10 2167.71 217
construction

4.3 B S

REERAE BN RIRI AT Loy =2, B R | AR R Hr B R R LSS AR, PSS 7Y
W PR R LA, WEREFEGE, BRSSP 1 A2t A B B i AL I RCR . T
ARG B 142 S W [ o B i R R REA AR SR i A Ak, PRI R LB AR AR T A RE AR A 1 3K
o X T B X e I A B R B, T O 2 0 i [X K R P35 AR B TR 1560.87 km®
TREH 109332 km®, W02 30%, YR F A BE T RURIE 2R 5% H ARG S8 N2y 247.23 km® F1 220.40
km’, FEIE MR, BFEXAH 414.01 km® FLE EABE AN RGE BAESS, 2B 1b A5 R
TR 65.3%, 7T UWLAEIE B 5200 T KRR AR SR At - B JRa F AE B A UG FAE B

HERBERE AR 738 5 km x 5 km (P04, 6 A — PR P A oA B A 55 T RRURITRS B 176 B R0 4
BOR AT AT R, ARSI RL S 16 SR S B A AR B A DG (R°=0.447, P<0.01) ; i
0T PR DA R BB SR SRR 5 B A S T AR A T R A R ADLE TR, KRB ShYRIE A
B (y) SPFHASER (x) WAREFFE: v =0.0685x - 1.2446x + 5.5825 (R> = 0.8747) ,
A5 B REA T SRS S e/ NV SR RIFR 298 10 km® FOBRFTA /N F UL SR A A, 5
A5 3 I DO 1 T R 04 1 DX R REA R SR AR E S A0 0 240 L, JEBRINERRSS, 1ML IX R REA FEIE
FEA S NI 217 Ho

DA bS5 SRUEH T8 0] 22 0 RN 28 B S RS 9N S e e AN ] Z 00 o PRI A
ST S 2 T2 X R R T B AR R B, T A R B R A Rl |, s AR R iR AL
DX AR DG B A i ae, TEARDCRS BN, R RIS, JFS VR B IO i R R AR B, LUK
oA T 965 PR 0T K RS £ 58 KRR 2 T i il A 1) 57 T 52
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Abstract

Over past more than forty years of efforts on giant panda conservation, a giant panda conservation network
has been established for a total of 67 nature reserves in all panda areas. However, there are still several big
challenges for the long—term survival of whole giant panda population. Firstly, it is estimated that there are
still 29% of giant panda population and 43% of their habitats existing out of the conservation network. These
uncovered giant populations have faced a certain risk for their long—term survival, and consequently leading to
a big negative impact on the whole giant panda population. Secondly, new challenging threats have transformed
from the traditional grazing, poaching and herb collection to large—scale infrastructure construction of road,
mining and dam networks as well as mass tourism. These new threats directly result in the fragmentation, loss
and degradation of giant panda habitats. Thirdly, a series of under—going policy adjustments such as collective
forest management reforming and the end approaching of natural forest conservation programme by the Chinese
governments are now posing a potential challenge to the safety and long—term survival of giant pandas.

With the purpose to find the solutions and recommendations to properly deal with these hot issues at a
landscape level, this landscape— and geographical information system (GIS)-based project was conducted to
search the gap areas and crucial areas in both Qinling and Minshan Mountains through analyzing a series of
essential ecological and policy factors which are important for giant pandas’ long—term survival, including
topography of elevation, slop and aspect for suitable habitat, food resource, nature reserve conservation network,
collective forest reforming and management, population survival safety. The suitable habitat of giant pandas is
calculated according to giant panda ecology of essential topographic factors of elevation, slop and aspect. The
GAPs and crucial areas are valued through bio—factors and abiotic factors essential to giant panda ecology as
well as forest types with different ownership. We have drawn the following conclusions:

1. In Qinling Mountain, the total areas of suitable giant panda habitats are 92788.69 ha, accounting
for 15.11% of the entire giant panda distribution areas, and the total suitable forest areas are 383672.77 ha,
accounting for 62.49% of the entire distribution areas. The suitable forest is complete in the central and western
regions, but fragmented in the eastern region. With the largest suitable forest pitch, Xinlongling—Taibaishan
habitat areas provide a solid guarantee to inhabit the largest giant panda population in this Mountains. The only
GAP is the area of JJL population locates in Qinling mountains, Dashuping and Houzhenzi should be the crucial
linkage area around its region. With overloading and limit of habitat, the population within Foping, Changqing
and Laoxiancheng reserves in the middle and south of Xinglongling is facing the risk of population safety.
Because of small population size and great isolation, the population of Pingheliang is facing the probability of

extinction. The unscientific setting and boundary decrease the function of present conservation network in the
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west and east of total network, and some practice of readjustment need to be done there.

2. In Minshan Mountain, there are 584350 ha of suitable habitats for giant pandas with a combination of
above essential factors, accounting for the entire distribution of 47.17%. It has lowest suitable terrain space in
the population of Minshan B among all populations. The topography has played a strong role in the isolation
between two populations of Minshan A and Minshan B. The areas of suitable forest with conifer forest and
conifer mixed broadleaf forest are 348866 ha, accounting for the entire distribution areas of 30.29%, the highly
qualified habitats in population of Minshan A3, but the most seriously fragmented in Minshan C. The beginning
source of Baishuijiang river in Jiuzhaigou county, the area between Muzuo township and Baima township and
the area between Mupi township and Tangjiahe reserve in Pingwu county are the GAPs in Minshan mountains.
The following area should be the crucial linkage, the area between population of Minshan A and Minshan B in
Maoxian county, the area among Shijiapu, Gaoshanpu and Huya in Pingwu county. With the great destruction of
earthquake, the total area of population Minshan B may have some small and isolated population now or in the
future.

3. Both Qinling and Minshan Mountains have a policy barrier of collective forest management how to make
a contribution to giant pandas. There are large areas of collective forest with mosaic patterns among state owned
forest, covering a high risk of panda habitat fragmentation if improperly managed under the current collective
forest reform. There are also other problems to the collective forest such as the limited administration system,
lower funding investment, and the capacity differences among nature reserves.

4. The population of giant panda in western Qinling Mountain will face a probability of local extinction
because of strong human activity disturbance and some eternal constructions, creating a big difficulty to
potentially exchange with populations in northern Minshan Mountain.

5. Based on the above conclusions, the relevant conservation recommendations are as bellows:

1) Establish new nature reserves to integrate the GAPs and crucial areas into conservation network, and
key corridors to reconnect giant panda habitats.

It needs to set up new reserves to expand the conservation network in two mountains. There are several
areas as following: the area of Jinjiling population in northeast of Qinling Mountain, the source of Baishuijiang
River, Mupi town and Muzuo town with giant panda in Minshan Mountain. These crucial areas should be as
a corridor to connect around habitat, the area of Dashuping and Houzhenzi in Qinling mountains, the area
between Minshan A and Minshan B, Shijiapu and Gaoshanpu in Minshan mountains. With these practices, all
main giant panda population will be included into conservation network and get effectively protected, and keep
the stable pattern of giant panda distribution and promote the development of population in two mountains.

2) Adjust the boundary of exiting nature reserves to improve the function of the conservation network.
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Through integration around Niuweihe and Sangyuan nature reserve, it will increase the amount of habitat
within the two reserves. Tianhuashan reserve should expand its west boundary to include the area of outside
this reserve. Motianling and Ninshan reserves spend a lot land resource with too big size, so it needs to decrease
the size of two reserves to improve the efficiency of land using and conservation achievement. With great human
disturbances, the area of north east of Baishuijiang reserve should be rule out.

3) Protect the giant panda in the central and south of Xinlongling and Pingheliang areas

The giant panda faces the risk of population safety with high density in the central and south of
Xinglongling. It needs to formulate a collaborative mechanism to protect giant panda across this area, and
make an emergency plan to deal with the accident of giant panda and bamboo flowering. As for Pingheliang
population, two choices can be considered, one way is to release some giant panda individuals into this area to
improve its genetic diversity, and another way is to translocate all individual to other place of local population
with enough habitat and food resource.

4) Monitor and promote exchange of fragmented smaller populations caused by the earthquake in the areas
of Minshan B population

Through strengthening monitoring and investigation, we can find the small and local population by
earthquake immediately. As for eliminating the isolation population and breeding obstacle, we need to extend
and link the habitat among all populations and reserves by human activity and nature evolution.

5) Strengthen management on transportation

With the future great disturbance on giant panda and its habitat, it need to pay more attention on the
management of transportation in the segment of Huanghoyuan to Dashuping in Yangtai Road and Muzuo
village township in Jiuzhai Circle Road. Through the project measure and management measure, it will realise
the exchange of giant panda and the linkage of habitat along these roads. Based on suitable forest and terrain
pattern, there is a idea place to set up corridor in Pingshiban and Nanyili with Muzuo , Pingwu county along
Jiuzhai circle road.

6) Control human disturbance and promote the conservation of habitat

To develop the function of corridor in Shigapu , Gaoshanpu , it need to control or stop some mine factories
in this area. Based on keeping the stability of giant panda habitat and connection with western Qinling
mountains , it need to control the development of mine in north—east of Baishuijiang reserve. With conservation
of giant panda and habitat in western Qinling mountains, we suggest that establish the essential environment
to facilitate the exchange of giant panda and connection of habitat between Minshan and Western Qinling
mountains through project and human measure.

7) Release a panda—friendly policy to reform collective forest to benefit the reconnected and qualified
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habitats

Considering the present government reform policy of collective forest, it needs to innovate new ways,
modes and measures to develop collective forest reform in giant panda distribution regions. According to the
current policy of collective forest reform, we strongly suggest government acquire forest farmer to delive their
right of management and operation through lease.

8) The construction of conservation capability and level

The distinct difference of conservation capacity among all reserves results in the decline of the function
of conservation network. It needs to have a reasonable mechanism of management and investment for all
national reserves, and improve the field allowance for all staff during monitoring and patrolling. Introducing
the cooperation mechanism in south area of Minshan mountains, it will share information , technology and
conservation resource and facilitate the total improvement of conservation level in whole mountains.

Key words: Giant panda, Habitat, GAPs, Crucial area, Population safety, Collective forestry reform,

Landscape index, Conservation strategies
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Fig 2 The GAP and crucial area for giant panda conservation in Minshan Mountains
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VE R 3BT REAN 4305 DX P9 456 1t Jo o 94 6 T, O o 5o MR 80k S 4546 2 1t R 1 ( O Nl
et al.,1988; Riitters et al.,1995; BREE[E 2001 ) o Bk, AHFIE S ZRMI AR USRI TIIESE , AR
ARG AL & g It AT o

g, SR TR AR S ARG R R LR, Jeiliad Aveview . Arcgis A4S [T DIREXT
RS S B SEA SR AE ST 0045 SRJE R I Fragstats3.3 ARG SOUHE BOT AT EAT SO0 Jo)
FOREREAL 34T o
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2.3 KHEN B B He JE R4 B

ABFERI BRI AT I . RAEA A i . FE AT/ A0 . LS H A SR ) o A e ok B 4
S5 =R AR TR A B s 80 ARARR AR 4341 7 EARYE 25 R KRB IR A e 5 M M IR FE GIS HhAE iR
WEAE; AR IR X A5 Bk A B SOl R REEM A BN A % RAES MU Bk A )i
FPEPEART 3 KAER PRI X A LA R B0k A S i & 51045 .

3. YA B (GAP ) FJCARE DX I i) 1

Gap J7 1 T AR 2% LSRRG 5 535 0SB K, 35T Gap AN OB, R
ety | IR HEA S A5 X E RIS AD A . BTG . ARARRIR . BRI L 0 S A A
S MRV R KRB T B (R PR, SR BT RS TR AR A AR B 4 50, (E A it 2
[P 3E 0 7 180 RIVTE 8 140 32 13245 25 FH 1 D X A (Jenmings, 2000; AT FLUR, 1999; X1 -4,
2005); [ XTI BOLRAP 45 BEAFUPAL , R BB KRR RE L 4 | Mk ), T C R Bl i
1115 AR FITE (B 2 R 1 DB I, 0 P O R 5 7 0

4. Z05% K AEAE WL S Hb PR 15 22 B 50
4.1 ZEU% KB 53 Ao X S P L

ZIS KRR i e, —HoRi R A R iz PR TR BhEE R B IR
PR A XGE R — R, BRI 10 X, AR 168 A8, FdbsE 75 2408 (107° 117 127
~ 108° 47’ 57" , 33° 18’ 45" ~34° 00’ 18" ) . FA4rAu X B R E m, A6 iR
61394218 AT, J& KTI/K R AEDK F& b BiF, BTN 8 TR AL SO0, A6 XA R
RE IS FOATE B 344043 AT, Z8U4 43015 X KRR E 24 R e | VUK, ARESTHREK, A 108 [FiE |
210 [FEEAPGD S B R . o) — o f BRI 5 EL A A RS H R AR B DU )T B
O BRI DI, Xl DORZRIR A PEIE AR 43, S R RRA /3 AT P 2208 40 A IX (105° 29" 29"
~105° 34" 35" , 32° 50" 18" ~ 32° 54 45" ), PUZIASMAGIXIE AL 40938 /AL, A XM
REPGHEES 40 N B, A7 RAESN IS EOG Bt 8871 /A K (B 3821 2AHT, H 5050 A1) , AAFIX 5/
TR Ly LUy 2R A S REAR IR R 2 b B UKV TAHER , BRI e B VLS, TR VKR, P IX
HIME BRI B 160 A HL, HANZRIAA BT AL KA 275 H, (4B RAEM MY 17.23%, Hrb3E:
ORI R 271 H, PERI A 4 2 (B4 —1) .
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[ 4-1 ZEIB K BESE /047 X The Distribution Region of Giant Panda

ARG ER =B A 4l i FIPNR SR (2006 ) FUHRIE , ZRIE T 005 XA 5 S RAEAH Jm R A,
FZR 160 PG 0 31 D P SRt . R AR L R st | B XS Ryl A . I — K LU Ry SR AT |
R RARE (B4 —2, 324 — 1), I EPGZRISTIRIIX ZRISIAT 6 D IARRA R BFh e

R4 — 1 FURARN R ki S B

All Local Populations and Its” Size of Giant Panda in Qinling Mountains

R TR it
T SR R A 5
SRS S SR R A 6
KA Jy R 12
LRI — K H LR A A 219
2R T Ry R A 29
VU ZEUS SR R A 4 Tk 2 AP 2
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The Distribution Map of Giant Panda Subpopulations in Qinling Mountains

4 0O 4 BFHERomalers
e

inglanging-Taibsshah Peptlatation
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R R T, . % . G THMhyashan Population
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4.2 F WA K RN 53 Ay DX T JE 22 ] (4 50 A % )

4.2.1 T HUBZE RIS

DA S (0305 BT OB BRI A, SN2 U JCREAN 3200 A1 DX P i A2 K R VG S L BT 7 T . B
ARV [va] A5 ) P 25 (B AT 92788.69 AW, (5 HEA /MG X HIFRAY 15.11%; 5 Sl B (Pt
HRGRE  RARI . M4RENS — R AR ) AIE T AS (A 59934.11 80, 5 FE 5 XA
HHIE A [E] 1Y) 64.59%, RIGE FHIE E25-AGTE 5 R RS (R4 — 2. B4 —3),

F 4 — 2 Z T ATIX R BRAIE B AL s M0 3 (Tl B2 L Bpim) ) Bz 4D

The Suitable Terrain Space for Giant Panda in All Local Populations region , Qinling Mountains. Unit: ha

#Fx g | PHERE | e | g | e
A5 H DL BRI BT AR 8852.59 | 31380.02 | 11716.06 | 4347.98 | 3637.46
BEHEL 1586.00 5393.00 | 1905.00 | 1025.00 | 377.00
FBEY AR 5.58 5.82 6.15 4.24 9.65
e R BEHR A A 145.85 282.78 426.85 68.37 376.77
259G 5l T AR 53242.87 | 195011.26 | 59063.33 | 26057.86 | 10667.68
%m‘%‘ﬁﬁﬂgﬁﬁ%ﬁi% (EREL LI 16.63% 16.09% 19.84% | 16.69% | 34.10%
KREAH 5340 DX PN 38 B BT 25 6] S T R 92788.69
A5 EE FLIPBES 5 07 DS FL 64.59%
TEBEHH 4 1
R . 1500 K ~ 2400 2K, BEEE. 00 ~ 30° , Bi@): 67.5° ~ 292.5°
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Pl 4 — 3 ZRie R RRAM oAt DX LM BREBR A1 ]

The Distribution Map of Suitable Terrain Patches for Giant Panda in Qinling Mountains

i
S BT
CGiant Panda Distribsution Spolts
i 0 PSR R R R TR
The Diistribution Region of Gant Panda
3 R S R

The sub Lt f t pand
B 1 e O ANt pAnda 4 0 4 B Kiomaters
" —

R 3 T 43 P T e S b 2 ) (4 23 A A ey 5 R 20 X PR KRB 1) A Rl 23 17
DGRV, HOE BHIE 23 [R] B 00 2 4 DX 5 R 3 A1 1 2 2R DX 7, X aiE ] 1 3RAT X 3
T F LM IERTE . it —2 T RRER 58 IR 2 I C R, ARYEZRIS K RES B mi i 2 Ai i
Jay, A3 HILL Skm*Skm (1 A R BLAE, AT 84 ANIAK N RRER /3T, JEAS TR IIAK N 11 E
MRS A TS B 25 R TRV 6 R (P = 0.291F =0.007, #£4-3, K4 —4 ) o idEM
A A AR R T 5 SR AR 1) B B U A4 VKT R 2 AR 2B 7 B AT R B, PR R,
5 4 DR 5 TR 3 A DX S 243 ] 4 B 2 1 12 A S DI R . DG B IR A3 A SRy 4T, T8 IR 45
V) e 288 1) DX A A U S 1t P R AR R PRI 7 R DX, A Ly s RS- A6 5 b % )
HIHLIX, XX 208 IR R, 2R RIS M LA VG | 4RI 2 s AL X
RN AT I P B AT DX Ry B M 25 [ 534 PO BSORBE R 1 DX, R i1 M R U DX 1 L7 (S b
HRR B T R REAE B IR 4 [R] 1 43 1 XK

R 4 — 3L R KRR A0 (AR DGR B 3

The Test Table for the Correlation between Suitable Terrain Space and Giant Panda Distribution.

S tERE PigIEE
_ R i Eig
SRR IRTIE Pearson Correlation 1 .291™4
Sig. (2-tailed) 007
N 84 84
Ftg & im0 Pearson Correlation 2917 1
Sig. (2-tailed) 007
N 84 84

**. Correlation is significant at the 0.01 level (2-tailed).
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P 4 — 4 B4 A R EC T FIOR BB AR 7041 5 IIAE R/)N s Skm x Skm
The Suitable Terrain Space and Giant Panda within Every Grid Grid Size: Skm x Skm

4.2.2 S H b PN 1 P B 23 [R] 53 A1 B TR &R

WS AR SF-T] SR 5 b )38 MBI B4 T ALK (6.15ha, 9.65ha) , R
KBEB Y AR K T H WG B (426.85 ha, 376.77 ha) , HEZERH (OIS FTHIE BEH R 85, & FI2S
) AR o T A A S b Y AR L B 35 1 (19.84% . 34.10% ), IR PN KRR /0 1 J5 DX T R -5 A g
B ZEA K 2L 1 LAV S b33 T Y S 5 0 A X AR, R R 1) B A X
A= AT TG 2 b P 3 T bR 245 ) )P Y BEBR TR FR 5 X B H I, (R KBRS TR/, DHETE 13247
BHIORUNRAEL | S5 DI I LI A B 5 X A e P A e o A 2 [
WA ™ B X, PR RN, RORBEREFA 68.37 Ak,

N E I 25 T 4 434 Jmy T LA S B4 ] 5 Y4 R oK 1 LRy sl P AV S M A E b E b A S
B0, AZERI S AL . A L R R AT RIS T 2 (B AT B ke . R
AR AR B SRR Z MY F R AR TRy, AN B ZS [], BV R 28
MHBTE EANFELERRA ;R AR LLATE Kt B X ST S bt 2 [ | A A6 5, b RSP A6 5 b 22 5] AL,
F A — Ll B A 5010, BRORUEPIFI R SCTR, Rl P R Al A KA AR
IR 23 8] 43
4.2.3 fA{EM)E

MHBIE 15304, PRI DN SIS e, — A AT 5 4RI TR 1 L J) Sel i R AV 2, e =2 1) 35 T
TS IAN R, PTG E MY i FERE, P REXT PR (9 52 U S s i B W™ A= 5, 531
SRR 0 IO RSB A — 2D I A SRR Y B B AR B (ZR0R2E, 2009) 5 TIRFEIA K
P LA B bl P s B T R RIS B s 1, TRk 10126 AHT, (AL X R REAN % 4L, G H
MBI 2 1 AT BE X J] 320 K BB AR P A7 A S
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4.3 05 R FEM o3 A DX AR 1 23 ikt Iy
4.3.1 bR Ak SR L

RPN ZRUE T RERG /A0 X1 BRI GERAY 752208 KRR Z0 A X AR AR LT BN 383672.77
AW, R AT IX TR 62.49%., Hor 5 MR 2 A AR E TR 226089.29 201, LA 5
DB I I LUV L AR o A L T AR LU Bl (78.08% . 67.29% ) o HEANKREH 43 A X AR 53
I PUTREHE, AREARBEREOORS R MSTOUL AR B rh PG S X AR A B BESR B AR . L. K
BEYE 22, R b DX AR B BEMR B B0 A . BEBR TR . ARl . R (4 — 4,
K4—5),

F 4 — 4 ZBISTRE 730 X AR A BB WL 4L

The Landscape Index of Forestiry Land Cover in the Giant Panda Distribution Region ,Qinling

-

Mountains
G5 144 FR
ST 5L #&/E
AR | MBI R E L KA FRAGZE NRTIE
CA 41571.09 131229.2 3370032 | 14350.77 | 5237.91 psNiiipiat
PLAND 78.2278 67.4219 57.1679 | 55.1813 | 49.1965
NP 32 172 62 37 25
PD 0.0602 0.0884 0.1052 0.1423 0.2348 BEHR
AREA-LP 30920.9 47235.49 9505.54 3153.26 1864.65 | F KBEHHIFH
LPI 72.2779 34.4457 327256 | 37.0028 17.7668
LSI 11.1478 26.4888 224706 | 20.0713 10.7992
AREA_MN | 1299.097 762.9603 543.5535 | 387.8586 | 209.5164 | F-XBEH i
CLUMPY 0.9313 0.9351 0.9179 0.8931 0.9196
COHESION | 99.9485 99.8644 99.7852 | 99.7612 | 99.2951
DIVISION 0.4768 0.8637 0.8824 0.86 0.9456
SPLIT 19113 7.3341 8.5046 7.1416 18.3755
Al 98.5039 97.8866 96.4851 95.2098 95.9168

SORFEEUL I . BEHLETE AL (CA). SRR St (PLAND) . BEHASE (NP) . S K BEH 1 X
(AREA-LP) . S RBEHHEEC (LPY), SOWEARFEEL (LS. ~FHYBEHREIF (AREA_MN) | BEHRIRE
JE 550 (CLUMPY) . B4 4 8 (COHESION), 435 (DIVISION), %4 (Al), R, (B,
2001; 44, 2002)
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The Distribution Map of Forest in Giant Panda Region of Qinling Mountains
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Giard Panda Distribution Spots
&% ay A RO e g [Pl L

The Deetnibution Region of Giant Panda
=3 b R R A B ek Y

The Subpopulation of Giant Panda
e P Bk 4 0O 4 8 Hilomoters
e —

___Foresiry Paiches

4.3.2 2R bk o> A SRR I Ol

FRAEERAH SCAE (1996) NRIBIFSY , KREAN B WCERE FLEGESENY . MEBAME G (1 ARAR . G A %5 (2001 )
WNRIE—WIRINTF , KRBERIEA BE S FrE MR RE D R 2R, R RO S UL e A o A
o PIUL, R A R BEHOR B 16 RS M SE 8 M. 76 5 MR, SR04 T (1L 8 b
P B B K AR BB, TR 47235.49 A0, LK TH B LY SR, R Z IS K
FREAFIER I SO, 76 AR B AR HON B R TR R S AL [ SRR BB ( Forman,1995)
A AT TG S5 b PN A S5 R AR PR T PR AR I 2 B X A 2 b P R R R AR B TR 10 ~ 15
P TR, BRI BRI, ARARERSE . R, RS TR L P AR R R
SRS TET RS /N T A AT 5 4 TR 1 LA B

SRy M S S ) SO R AT A, FRATTA 3 3 S LS BT A5G S b A ) bR o B et
ITWRE. P, RARIL . HRXS 3 = B S b BEE % i (PD) . U040 #1 (DIVISION) |
SYESFE (SPLIT ) A5 /A58 B0 E I 5 1 55 2 BT 5 4R R 11 LG 8 b, G DASF-TT SR ) 4 B 2
Fec s A R B M BE B % i/ M BB B B e K, SPHInT A 8 b R e KT FLT- 35 B
PR RN, ARG b S AR B A AR BE . TR RE AR AT S b B A R ) AR B AR K
FE, PR, SPIT SE MR B ) S B P R 2 e T 5 T R R S5 M P O o A SR 1 LA 8
FAE IR S o T A 32 R AR BESAAAE , (A PSP B A SO SRR BE L R B . BEIRAs
B BESERBCRR A R, RN 4RI TR 1 LG 2 b PN ) R BRE B 458 N T A AR PRI 1) A B i T R
%, HREE A A B IHLE M (0.935150.9313) 5 i TRGRRAL™ 8, ZRAkBEbT TBIHL,
S B PR BE A S KRR S M S B L S PR Rt AT DRI, QP T A Lk ) R B
(99.2951) AL T H B b .
4.3.3 SRR MR R B Z I A TG &

NIEASZRUE I RESH 53 A5 X BRAR ST AAR SRy 3BT, A4 29T 5 404 O 1 LLG 2 b 2 B A R TEI AR,
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ZRIS | R L AR AR S R A7 B 2 R STAT

PR, B LR AR MR B O 8 e . SRR AR S RAR I Z IR — NI AR AT A PT
DASCER PO S 4, ARTR X Z AR A Tt — PR, W TORMRBE T AR, 3% 00
Fefko R SHXG TR TA B, REA M/ NOTESESE, B SCI P S % SO T P
ST AR E R T SR AR, St PR, [ A I S A A
SR T 30 A HL, PIAREFAT S bR i i Jo ik S L %

4.3.4 AR )

ZR U b DX R MR A T 1 P ) A2 45 3 M X R ARAFT A e e (7™ B, X R A A A8 s s 55—
AR RV B3 R ETR A ED . TR 2 BRI 1 A AT R S5 PR Ml 2 7 S BOR MAE 1 1) 32
e, RECR BRI H D T K R I AR A 2 A . RIS R R R AR (1989) , A ED
S AR YRR DASKZR U8 Hb X R REAHG 43 A 25 ME— A8 DX 55 A BLARn BERA R DX T T A
11306 23 B A AR MRAB B 25 11X, T DX R BE A A 2 BEAE R, AR 28 1 B I 17 32 DX Al K e
AT
4.4 R0 KEERORE T B . P08 IR AR 74N
4.4.1 Z3W R REA /K B DL

GAP 43HrH, 5€ YRl 43 A AL B S S T 5, 3 75 BEPPAN 2 0 R e B BT 5 2 1 e/ N T
1 (Boone, 2000 ) , TATHZRIS K AEMGFIRE AR SR it 2 T K REA AR L A UK (D 2. B 1
KA HoRe e PO BL8,  SLBUR /A Hr AR S I F IRl . 7 SO MFIE A 206 K REAT S8
3.26 ~ 28.93 A (RALZELE, 2006 HESCASE, 2001), FHR 10.62 28 B LIHCRIERE ST,
REANZRIG KRR A X HIE REA AN 578 HLRAR , 705 XN AR MR A IS RE AR 4 361 H, A IX
RIS BB IE 25 R RE R AN 87 H5 5 Wi LB REAF AN 324 SURAEAE, 5B My i AR MRS K
REZYYN 213 HURRERN, ARG HHIE S Mg T, BT 5 AR MR RER Bl 271 H, @l TH
AROMANE FHE 25 [ IS AN 3R 4 — 5 ). 29875 IR 3 S B 38 FIR R X PR 4588 A 1y 1oy i
SO 20015 FRHIHEE 2004 ), HETHY KA FIEALEA HAAER G 3P 5 R rh KAl HRxg 32
AP 32 = Ry el R HF A B AR A i MO L, T DX A 4 R R L AR A R ) ., B
ARPRERC T A M AEIR AN, JLT ARG 2 %, REH, 7R K 1 1l JRydal
A7 50 P 3 B T LT A AR AR B 25 1 X 11306 23 BRI ‘BT 23 ) 25 11X 10126 A5, iX
LS [ XA KRS 3 BB TE /D, 2B T B T X B AR R 4 7S (A T
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R4 — 5 FUCRARMA TR AT . AR TEE ML B
The Theoretical Carrying Capacibilty of Giant Panda in All Local Population Distribution Region ,
and Forestry Area , Suitable Terrain within its’

SRR

Region in Qinling Mountains

B . HiE 25 o
WiEbs | R g@% SR | A %ﬁ@ﬂLﬂ rg%g i
R 53242.87 50 41573.24 39 8852.59 8 29
LREIA
s S mj‘ 195011.26 184 131222.02 124 31380.02 30 219
KAEIL 59063.33 56 33700.86 32 11716.06 11 12
BN 5 26057.86 25 14346.39 14 4347.98 4 6
S RLIEA 10667.68 10 5238.05 5 3637.46 3 5

4.4.2 R0 R EMI B s L

ZRI RN B B B IR R BN CLR AT IR i 7, Jf B2 H—

oA, RIRE— AR IX P

HHHRIXEIN, AR5 rT AR B IS A il AR B IR IR 208 R B 731 X AR R 4

N,

R AR SR BP0 A R R o) R e B AUk (™
REAM AR AT X, MRt oA (4 —6) .
Kl 4 — 6 ZRIR ARSI 73 Ai X W) BE IR A ]

The Distribution Map of Bamboo As Giant Panda Food in Qinling Mountains

— HRE DX BT RIEBUTAERY B, KRB R R A S 1T
A, AR RE X Jry S DX KRB e A K

eI

T PR ME 4R 2 5 R B B ) 5%
PERAT . AR, BRSO AN S AT HOE i ZR e

2005; MX2FHH, 2007) R TR Y R

! o! Gard Pancia Distrisution
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ZRIS | R L AR AR S R A7 B 2 R STAT

W (R4 —6) o FlRE RO X B, B X R AR BT 1891 AT, Hi THL
S AL, I KREM RS B 2s [0], (B4 14 HORREM A (B4 —7) .
IS B0, TCie s A], W2 Y BE IR AT AE L R R KA AT e . 5 RO R A 2
HA b R ZR A i X KRB RPN 0.078 H /A B (FEZEMLE, 2006) , 1ZXChZR14
b DX BEAR IR 28 B e i I Xt DABBET A8, EATER R B AR R DX A R ARSI A 25 224 0.259 X
[ B, THEE™ RS HGE Y 1990 4ELARTRURMIFRE 0.22 H /P Ir B W30 (1997 48 ) il i)
FIREREE R 0.228 /P70 L, iR AP IX AR 2 i — AR A X — A A b HiZ i
X — EA KBEM B . Z R AR RiE, JF 2 LIS (9™, 1993; hitp/env.people.com.

¢n/GB/huanbao/259/4481/index.html),

R4 — 6 LRI RIS IR X B A B
The Theoretical Carrying Capacity of All Reserve in South Middle of Xinglongling Mountain

ﬁﬁ&@ﬁ<'%?ﬁ( BEARELE | BARRA | BRAELE | SEBRRRRAR | AR (R
NS AR [ AR B (H) FEHAE )
i3ea 29240 28 19162.67 18 76 0.2599179
K7 29906 28 18756.66 18 52 0.1738782
Rk 12611 12 8860 8 28 0.2220284
/it 71757 68 46779.33 44 156 0.2174004
O SR A S 2RI -4 i 0.078 H /¥ AH
W SCAMGE T 1997 4E1Z XU K REA R 25 B 0.228 H /- HAH

90 4EAX, BRIXLEC HBA P XIS, X AR Re A g TARRGH IS, P AT
WUE 2 S, SEORRIM L ANTR, B LAZ DR R — H LA B BOIR S A, Tl
OB AD s BEFR A ZRI ML X R TAR B s MRS IE S b5, BRAE R AR T 45 5 ) Jil ity X 3
¥, LB , BUAEIZIX O R 1 SN B al BE L LARTIE N o (HAIE R RN T4 2 4 B v
U, I DXIOR BRI Y 58 A S TS SR 3 K (WWF 3 . BRPE T el 19 . R ), S50 B 1 H Y
MRS A SC ey, AR A LR R A, SO R SR BRIN o e 0 A S o
LA TR L TR

% TR BN B BT UR A — X R BRI M A A A7 U, 4 O LR v | S X e R e A
AT SRy S A2 DX RN T i o A 22 4 XU
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The Distribution Map of Suitable Terrain Space and Forest in the South of Laoxiancheng Reserve
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P & A
(2) P EAPRE

CRER oA (W MO R B A, A3 A7 X TR AR AR /N ELARXTHIST AR e, 8 bt D ELRE R AL, |, FhFESR
BRI SE M AZ B, AR I A B A 2 b A s b B B B /R BE I P ( Wileox ,1985; 2l IE ZE
2003 ) o XFJRiR/NFRRETT L B A I (AR L 4 KU I AR A, B A L A5 30 R A
IERE N A8 A R 2 B e IR ME R R LA A AE TS ( Wang et al., 2002 ) o PR RFIEN Z2 I8 e /R
SRR, FOEFREL /N (5 1), IEEWR AR, 5T R Y 52 I T8 I I 55 3 S A A
SEES L 5 ) BT, 5 5T A B AR R R S R 8 8 30 2 HEL o AR A5 A R RE G AR 127 A1 PV A 95 R
2 R R UBORIAT b A BRI 00, 2RI TR X 48 1) P B
4.5 I KB IR DX RS Jm) B2 PP AL
4.5.1 RIS KRESPRP LS HEDL

1993 4 “REEM TR SCMiRT)fG , fEZRI8 RAEMIY EB M IXHN T 5 AN AR X, S TifE
PEREVE I AP S M, ORI T ZR 0 A KRR AR AT S, S ZRI4 KRB 1 g i T E K B
Bk (R4 —7, B4 —28); 20004 “RELTRE” | “BPFHEA” S0 R REM 0 X 19H8 4%
Al ARIEE R TR, WL, b RAEIERRITX, IEPIEIE R T 208 I R REA (R
PPIXZE, 88.19% HYZEISEAERREANIEA T R4 4% (J%6], 2005)
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The Distribution Map of Conservation Network in Giant Panda Region of Qinling Mountains

|

AW 3 5p A od Panda Distribution Spots =
) B AT A 1 Present Resanve Nabwork d

A2 W S 6 1 GiantPanda Distribution Region =

I i 0k L SuitableTerrainPatches SR
f B BE B Forest Patches ilcmatars
. o e Y

4.5.2 HiZR0% K REA DRI 2% i I [l
(1) SRR R AR08 E R vtk r P 469 2 it An 2 5

SRS LRI AR DR 0 265 08 DR B 23 A DRI St 9 3 s AR, EL by T PR3P X PN B R AR A
MBI ZE SRR, FEEA R XN IE BOR BRI AL A7 (A B R, AR BR3P DX 58 A Y AR
FEWOHLE B AR S BRI, SEOXOP XANE BB A, 2RISR RRAN G S 3 & foe 14
TRAPIX, WIRZRISH R . KM ECE e 2 (ORI (EURMIEERIG | TR, PRI X 5
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The Suitable Terrain Space for Giant Panda in All Local Populations region , Minshan Mountains.

X5k CA Area Percentage | NP PD LPI LSI AREA_MN | PLAD | COHESION Al DIVISION SPLIT LPA

I A1 | 11651328 | 266129 43.78% 4621 | 39661 | 172776 | 111.4214 25.2139 90.2056 99.4075 90.285 0.9527 21.1496 | 20130.75
g A2 | 88338.15 147682 59.82% 2433 | 27542 | 18.2422 | 88.1887 36.3083 91.0961 99.5828 91.1882 0.9128 11471 | 16114.86
U1 A3 | 159381.45 | 319729 49.85% 4327 | 2.7149 | 17.0666 | 109.1788 36.8342 91.7942 99.5372 91.8632 0.9435 17.704 | 27200.97
g1l B 7494426 | 185580 40.38% 1944 | 25939 | 15.8493 | 74.718 38.5516 91.8078 99.5097 91.9086 0.9295 14.186 | 11878.11
g1l C 145172.88 | 319676 45.41% 2482 | 1.7097 | 20.5728 | 95.3636 58.4903 92.4887 99.6133 925616 0.9276 13.8042 | 29866.14
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The Landscape Index of Suitable Terrain Patches in the Giant Panda Distribution Region ,Minshan Mountains.

R IX 4 TR CA mwﬂwm Percentage | NP PD LPI LSI >wmz>‘ >M_w»‘ PLAD | COHESION | DIVISION | SPLIT Al
SCELFKIT R IX | 52942.86 | 213750 | 24.77% | 2858 | 5.3983 | 7.8699 | 78.5626 | 18.5244 | 4166.55 | 89.7566 | 98.4823 0.9774 | 442137 | 89.8737
FARE 13 A AR X 36368.64 | 76710 | 47.41% | 1053 | 2.8954 | 9.7073 | 54.2146 | 34.5381 | 353043 | 91.4673 98.9901 0.9585 | 24.0934 | 91.6114
PEELRTION FARMIIX | 1244205 | 19920 | 62.46% 109 | 0.8761 | 97.1869 | 19.8374 | 114.1472 | 12092.04 | 94.662 99.9684 0.0554 1.0587 | 94.9174
mmmgw“mmmmwmgm\zﬁ%&u 16082.01 | 31000 | 51.88% 300 | 1.8654 | 38.0085 | 31.2352 | 53.6067 | 6112.53 | 92.6059 | 99.6153 0.7901 47646 | 92.8256
FARE 8 T A SR DA X 12758.13 | 55051 23.18% 542 | 4.2483 | 322559 | 36.0981 | 23.539 | 411525 | 90.3998 | 98.9949 0.8724 7.838 | 90.6408
ATLTIL AR X | 24737.76 | 61511 40.22% 803 | 3.246 | 16.1127 | 47.2479 | 30.8067 | 3985.92 | 90.9841 99.0422 0.944 17.8546 | 91.158
TR EHRED X | 3144096 | 63615 49.42% | 1088 | 3.4605 | 11.0481 | 50.7625 | 28.8979 | 3473.64 | 91.405 98.9785 0.9518 | 20.7653 | 91.5601
FNEZI ERMEIIX | 18234.63 | 40000 | 45.59% 628 | 3.444 | 319101 | 42.6204 | 29.036 | 5818.68 | 90.5233 99.3942 0.8566 | 6.9746 | 90.725
S E B AR X 10716.03 | 32297 33.18% 315 | 2.9395 | 33.0049 | 32.1809 | 34.0191 | 3536.82 | 90.662 99.0072 0.8735 7.9048 | 90.9258
EI/INIEFIE HARBRYTIX. | 20426.58 | 44391 46.02% 672 | 3.2808 | 9.1725 | 43.5981 | 30.3967 | 1873.62 | 90.8467 98.714 0.9611 | 25.7287 | 91.0378
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The Distribution Map of Suitable Terrain for Giant Panda in All Reserves of Minshan Mountains
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The Landscape Index of Suitable Forestry Patches in the Giant Panda Reserves ,Minshan Mountains

RESERVE >ww> RESERVE PROPORTION | PLAND | NP PD LPT LSI AREA_ AREA_LP | PLADJ COHESION Al DIVISION | SPLIT
NAME FOREST AREA MN

HFELRP X 37500.75 76710 48.89% 50.76% | 1135 | 3.0266 | 58.1554 | 65.9234 | 33.0403 | 21808.71 | 89.7794 99.8483 89.9189 0.6064 2.5408
FETARP X | 12652.65 19920 63.52% 67.74% | 270 | 2.1339 | 88.5386 | 44.2693 | 46.8617 | 11202.48 | 88.1915 99.9097 88.4274 0.2118 1.2686
ARV X | 111924 31000 36.10% 39.08% | 458 | 4.0921 | 749107 | 71.2351 | 24.4376 8384.31 | 79.7797 99.7538 80.0068 0.4342 1.7674
BRI IX 16768.17 55051 30.46% 31.44% | 263 | 1.5684 | 27.2525 | 359734 | 63.7573 4569.75 | 91.6589 99.3093 91.872 0.8676 7.5545
JLBHLAR-IX | 27379.17 61511 44.51% 47.30% | 951 | 3.4734 | 89.7174 | 80.1404 | 28.7899 | 24563.88 | 85.4584 99.9376 85.6137 0.1948 1.2419
TETHEYX | 24657.03 63615 38.76% 39.66% | 566 | 2.2955 | 21.7457 | 47.6543 | 43.5637 5361.84 | 90.8942 99.4473 91.0682 0.871 7.7506
JEF MK | 21491.82 40000 53.73% 60.31% | 296 | 1.3773 | 78.7017 | 34.3344 | 72.6075 | 16914.42 | 92.9692 99.8823 93.1599 0.3664 1.5783
TGRS IX 11677.23 32297 36.16% 37.82% | 152 | 1.3017 | 40.9759 | 26.3911 | 76.8239 4784.85 | 92.6673 99.6565 92.9255 0.6985 3.3172
INETFARIP X | 27599.67 44391 62.17% 63.62% | 233 | 0.8442 | 96.9941 | 73.6968 | 118.4535 | 26770.05 | 86.6864 99.9823 86.8432 0.0591 1.0628




ZRIS | R L AR AR S R A7 B 2 R STAT

5.3.3 B REEMPRT XN E BRI RE I A BRI A A s L

M BEAN fie B BEBE A B ORI RETR SSMAE B BT 3 RAP X LU B 53T, S T00A . /NEFI . B
WP XN S AR T, BORERAR, 2 BRI, ARV FE; INEFIER X NI E
IR TR A M B ST AR R, HOR: EARE SR, #RVLHE R JLTRLL PR X S5/
Xof R RN I, Hb 5 ek DR fre K RARARBEER LL/NEE iR Bk, HUOR JLTRIL AT, BB R XN
(e KBS TET AR R /)y s ORAP X PN K RE R BB o B I AT (0 RE R 2 B Joc U R /N Y L e
(T IE s BEHRAY SR A 0 S R i o 2 TR 50T, SR SR ARV AL L AR B X 5 AR
PEm ik e 5, MR s R e ST/ R AR X, RS2/ NET, HOEETN .
PR, ARAELL EAE R, WA K AER ORAP DX N B AR AL R SSARAE A I o3 A I 0L, B (8 Ry /N3
T, HUCHFEDE, SR EM ., JERI . (A% [FED, JuBil ., #VCESE, H2erin
BOlE AR IX (RS5—6. KI5—5) .
5.3.4 KfERM e BB o A AR )i

K REA o A A AR ATAE A AN ORI A2 SR 1L A3 FRRES i X 22 8] fe i A AS A AR
)R, UG BIE F AR X AR A o e 2 T RE X B8 P DR B A e s

5.4 WEH R RERE AR 4R T3 53 B XU E A
5.4.1 URLLIK REAM 7k 288 i OL

RIGCAPREEE (AR, 1985), LLEEERKME 6.4 2 HONERTSHT, B IRILAFFEIX BN
KA PRISREA NN 1500 H ($2 960313 23 HiAfE SLHb A THAR ) |, BIF9E X P B B ORI 4L ]
TRACHTE TR RE AN 545 2, A XN B E R 25 [0 BRIS BB A 90 913 Ho HETIR (LA KRS
708 H, BiF5E XA KRB iy 688 HL, R LUl F MG B L T R BAA KRR TR 2L, &
JERIE A S . R MR R AR TR N R, gt e e TR

BT #6004 10 NRRER A AR X BEREZS 4N 997 HKREA, HAW B i AU BEA AN 662 H K
AEAl, HOE EOHOE mAREISREAE AN 369 HURAEM . BT, Frikfeny 10 D IRAEM ORI X R BRI AP £
O 403 H, /NETIRIE TIE A SRR X R R BB A i O 2ok 31 1 AR DXRIATE 2 1l i) 388 25 94
H, BPRE] T RS R ANIRE, HAA R XA R BRI (£5 —7) o ik, EFLLEST,
IR Ll 2 H AT KRR IR A T — 3% B RS, BRJm AL X AR A AL, Bk A R 1Y 2 [ B R
KEEM B AAE T

133



134

WWF KBS DRAP Tl ()

Bl 5 — 5 WRINC RS A5 R RBI g DX BB AR B R TR AR A ]

The Distribution Map of Staple Forest for Giant Panda in Reserves of Minshan Mountains
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The Present Condition of Construction and Organization of All Reserves in Minshan Mountains

Z R P | MU0 | St | gt | AR #/ NG el (SR N B8 Gt 6 11 |2 N 5% A5 B2 BN 5% o451 | 2R AR L 151
FI7KIL EPe b4 1978 31 PN A5 132 147 15 53.06% 54.42% 15.65%
g1l (I JBE% 1990 19 BpRll S 8 15 7 53.33% 46.67% 13.33%
Ik 3L EPe i3 1979 30 M BUM 280 275 120 16.50% 54.50% 1.75%
F H R B 1963 46 BpRll 27 9 -5 77.27% 22.73% 0.00%
ViRt (IS P 1993 16 ol Ry 32 16 -7 80.00% 36.00% 0.00%
B H R b4 1983 26 M BUR 150 197 85 21.28% 59.57% 1.28%
M (IS P 1993 16 ol Ry 10 19 37 68.09% 61.70% 2.13%
T P/ BHR 1963 46 BRll 30 24 8 55.26% 26.32% 0.00%
ANTIRG| Ha % Eincd 1993 16 B/ | HEDEE 6 -6
TFETR P BHH 1993 16 YN 25 26 36 86.89% 39.34% 3.28%
JE G0 P/ UhE/q 1978 31 AT 43 39 3 17.39% 60.87% 2.17%
KB m % Ei =1 2001 8 Bholk R | BARRIEE | 50 7 0 98.00% 20.00% 0.00%
F I a R PR 1993 16 ARl R 25 15 0 40.00% 64.00% 4.00%
INETH | B R FH 1979 30 Bl 9 8 9 83.33% 88.89% 5.56%
A H H N P 1993 16 Bl Jmy 10 6 0 90.00% 70.00% 10.00%
R H %R FH 1993 16 Bl R 17 7 6 78.26% 52.17% 13.04%
JLTBELL a R 2% 1999 10 bRl R 64 13 =51 76.92% 100.00% 0.00%
K] P Pk 1998 11 Bl R 30 6 -16 42.86% 50.00% 7.14%
B -urh | ERK PR 1993 16 bRl R 30 4 6 69.44% 88.89% 5.56%
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The Structure of Forestry Property of All Reserves in Minshan Mountains

TR X 2 A MK (ha) ENRH (ha) SAHIFY (ha) A bk L £
FTR LA X 16204 16204 100.00%
By SEETSADS 30150 30150 100.00%
FIK TR X 88446 18248 213750 41.38%
EESSADS 76710 76710 100.00%
R A X 9841.6 30760 31.99%
BRI IX 55051 55051 100.00%
A X 4165 5876 10040 41.48%
JUB AR X 61511 61511 100.00%
TR IX 34895.6 64297 54.27%
ALY INSETS DS 30920.7 79.3 31000 99.74%
BERPIX 4258 10087 14345 29.68%
A HARIX 8293 8293 100.00%
Tk PR X 17740 17740 100.00%
JE G R X 28800 11200 40000 72.00%
F R IX 26427.1 32297 81.83%
D FARAP X 36280 36280 100.00%
JINTATYE) H AR ERAP X 28227 28227 100.00%
INFEF IR X 44391 44391 100.00%
TR X 46400 63615 72.94%
R LRAP X 40678 34266 74944 54.28%
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582 HUPMTEEAGRRIX, 93 HRAEM I TESRARMRIX, B 85.97 % WK ARS 3 A 7E A ARIX, 1T L
AR L P2 R4 B 55, Xk S DB ORAP AR R 1 A R BRSO R 2 4. iR IX
PNY A (T & AP aive =3 e )| B= Y SRR RS U7 v N 1L 2N S 311 P | L) B =SNG i R SR
MBI, i 53.80%, ARIEIUAT AOARAL TR BE RO i, SRARFIS A bR b S 4 EOR B A 2
MBS E RMEEE R, TR E K SRR BORFHE (K5 — 10, BI5—8)
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5 — 104U, Fel, 5= B

The Structure of Forestry Property in Beichuan ,Pingwu and Qingchuan County

oA Ja 1 e TR Gl
A 26.24% 36.04% 17.01%
EENN 19.78% 44.04% 54.47%
AR CAHBE L) 53.80% 19.92% 13.97%

K5 — 8 URILALFRAARAN S04 XA EE R 78 A

The Map of Forestry Property within the Giant Panda Region in North of Minshan Mountains
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5.7 B HhRE )

2008 AEPUICN MRS | & T ARG A KA . A Ae A s A R E, ESRGAA:
VZFEEZ B PPEBEIR, AR, AESIRBERIEUINR, X X 2522 R F R ai . A
R AT HOE [ AT, R LR AL T HE R AR ol (15 — 9) bRl DCHE B i A . i
LG F) K RE A FiRE B2 G 2 32 A YR L FRSE AN IS, BRUR L C 0 A i St 18 2t 180 A2 B
)5 TG L1 g ¥ TR R AR £ 4 RIS B b U A 22 F ), LA Hb i 1L B AR R ) R REANG R 2, B
GE AT AR ML BRI R, WA KT ARG X IR AT F ARG X LT
FUARORAPDC . T Wbl A ARG X 4 ORI IX, JHG Hhotyl (S b S2 450 ™ i 1) 2 /KT H SRR X, A S
ZAERGR 46.97% ; HUIERIL O HRGEY X, HEEHZ B FIE 33.93% (Xu,2009) . BRifE
IS, o TR T RE AR AR Ak, — LR E . DRI AR A A S Ik ST Y AR
ST R REZIE K AEA FAE (1 B B ARG S i 3058, — S i) Jm Sl R T RE =2, BT R A A X
B T BE B, W SRS PG IS b X K B A B A

5 — 9 B0 bR X R REA AV B b B SRR 2

The Destroyed Area of Giant Panda Habitat by Wenchuan Earthquake
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5.8 Wil A FREE S0k B R Y R

TR A FHEESIRIL B FIEEZ MR, E2A 2R AR 2K (www.wwichina.org),
B2 BRSNS, SORWATEAE , BB PANEEZ M HIE . Fige . YO8 TR 70T, AP
R E AN, — 2 PRI Z [A] 0 E R AR AR D, A AR 98 28 Tt ROV (L i e RO 2
(5 —10) 5 J3—AAIEHZ DA LU TR B K dat i A SR S b Al Az 738 2 B 2% 2Z T 11
WS AR T EREIR, I HRFEAR BT (B 5 — 11), 3K 2 (8] A B ik 52 0 hy PRI

XA SRS, BT A R AR . AR S E A RORIE AN, VW RN D A
JR AR A 2R A s IR, MRS OB RBESY . SR AR TS SR A, I IX SRR
JERH SRR AT . FIATHIN S . BAT, EE— PSR R A, AR RS
N FVE | AT R 43 A1 DX DG S KRB B T — 1 ~ 2 S HLSERIX R, 5 =R Sy K g
MR, EIEREERATER, R EET AR T AR I E S5 S
PRI A, S CIIBE SO S T2 A X, SRS AR AL B S B i (185 —
10, BFI5—11, BI5—12).

K5 — 10 UL A FhEES B AR X 2 ] B LB

The Terrain between Population Minshan A and Minshan B

Kilomelers
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K5 — 110k A FREES B R M X 2 18] ) 12 i R 5
The Landsat TM between Population Minshan A and Minshan B
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5.9 WL K AERS IR GAP. B IX Ik R AR P vk 5
5.9.1 GAP J2 X HEX s

JUEER B . KL Sk X AT REERCE AR Z 1) () R BB 3 4 A A Xk, PR BRI &
H5H5ZZE ., JUERLMNZ BRI, FREAK 2 5FNEEZR AR IX
Z IR R R A0 A DX, DRl A AR SR IL B Ffie 2 8] i X Bl B FiriE e 7O 4851, (HXTRRE
PR E R S X

IAIE B HBTE R AR Jm o3 A, IR A BPEE SR I B FPE AR A R 2 IR R R s BRI
JKUL B ARORAF DX PN 3 B HBIE 1 L S RN G A SR B 0 2% 5 TR B S el s L JR 2P Z [ A IX
MR A2 SR A3 Z ] P X e, HZ DX IR BB )3 AT DY e R A AR B AR T, i X el
AT RERE B T BERS s B ORGP DX N Y K RE SR 1 BAR B 1) o0 A FNEEEAS Ju e 25 . 1 T30 1 HRR i i
W, AL B R AT XA R BRI S M Sz A, BN B R RES AR e Al e ), IRl g
T A Rl VR

MMAREEFS 1530, el B A B AR L R, RIS AR M Le i
K, WPFER KRR S i /AP 5 A A AN A B R AR 3 A i SR, R | il . R
B8 = DX ORI L G BB ) R BEA AR AR A F B X PR TR ORI LU R BB AR A X P A A bk
FE Bl R B X, HARA 5 44 7™ E S M (b X0 A B
5.9.2 A% . FF A GAP B X I g

i TFT IR IR L HE X R BEAE 73 A XA FZE TR R (EZEML R, 2006) o FHAKILAAF XN
T3 2 T2 QA X PG IR AR AR A R REAR A B bk, 5 B EPROR B BHIL &0 I &, Rl
IR ILARICER R KA de . SRR I KRBT L b R 240, IR 1L 55 PH 22048045 X PN 1) 4t ke 1)
AR R K BT X RS SR R — 0 S IR R, M XA R K
RESHG B b H27 I DI ( B4 5L ,2000 ) o JUZEIAL IR 1L X = 2R A B, 2 2 E i TR,
SN i e M RE T 3 T B N = RN S 7 2 D ORI B2 N =% [ DS i) < 8 L R 7 R e
KA, HAxT EARXEPEREARES 55 S 20, KK S 5ENEERRP X Z PR
25 XN R BEAR AR E S R B S, B oK T SR AR DX P 9 R B 5 - AR B 5% PN A K RE G
FORE, FRHIRIL A1 SR A2 2 [a] A9 s 25 F2 B2 o — 20 il
5.9.3 PRPxfii

23 = B R Ol B AR SR AR A, BT AR IX B S A O T AT AR I, A
U, X ERTTEES TR AL, HXHZIKEE 8 X s~ 1 R K RE PR A A E A GAP 5§
AR BRI F SRR X, DI SE X SRR AN A DR X I 28 A T4 B, XhliR il A FREE SR IL B
P Z A Ix, B0 E RS G Z B A AR Xk, 538 AR S DR R Bl A R . R
AE AR KRR E T (181 5-13) &
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Prososal location for corridor between Minshan A and B population
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] 5-14 JUEERRZRAREE IR I AT, A2 PRI BGE JRgai (07

Prososal location for corridor between Minshan A1 and A2 in Muzuo along Jiuzhai circle road
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M AT BESE A — ST B R VR L B, RSN AR N B B, e AR [ AR, B
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HAT, UL R A& R DR TG AR . Skl . 22255 Ir Iy R, & R4 X D REFI LR 417K T
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The Distribution Map of GAP and Crucial Area for Giant Panda in Minshan Mountains
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6. P4 Z 0 5 s DX K 53 B

6.1 LB

PYZEIS I3 A1 DX I N AT R BB 2 8871 BT, WY Z2 I 7313 X N AT DR REJH 1 B 1Y P 25 8] 5057
N, FEEAIE A A RAL, RRBEH AN 331 A, PERISEE A FE AN . ML FHKTTAR
PR AT X
6.2 15 4250 A DX JE 4% v REVE:

B BSARSHTAT WLPGZRUSAEES . VaAL . 74 R A e S AT o ] A A R i i AR A P B X
B, KT REA AT S R ™ T, U R0 R 30 X R A RIS b o R R R AR T 2 A
KXo BB XA, RIS G VP2 MY | AR IE T X R A2 A 716 2™ B T IX
MEIE 4535 PEZR 4 KRB 43 X 5 3404 X SCENG S8 bt 2 B2 AR BRI, BRI AT, SORAT 5K
PRECSC, TEBRCAAEMRE, AR ErfE (E6-1) .

Bl 6-1 PEZRIE 5305 T 4343 X 2 A1 1) 12 R

The Landsat TM of Main Region and Western Region in Qinling Mountains
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MK BB B 18 BB 08, PEZR IS SIRILTE B8 e &k TRERE, LWl &R Z K A8
MRS HHIE A Z, HAE A KR X R A — B RS TP 2 X, X —28 1 XN E '
KEEMA L., 25011 R KAEM A8 Tt i RIE . DOZIX IR T A& R i, ol R IPT RIS A 5 IR
L=z 8] B HT C 2847 E 1 3 B A 25 11 7K P8 %) R TS AR K THT 2 K R JC VA 5 My, 212 838 &
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T TS5 A M T 2 AN S 1 2 i ) (5 79 Ly R ) DR RE A T S S U RO B M 3% L [ e A
PG ZE IS SCRERG 0 PG . nl R SN Y T REEAB LU /N . 55 AMZ X AR R R Y 30 H R A 24
WS . 2 AL T &S (2R, 2009; BLAESC, 2009) , XU EAYBAN, WP
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The Terrain between Western Qinling and Minshan Moutains

e

. L
"
i alp 1 h #: Minshan Mourtaing

+ Minmoutain panda spots shp
i ifi Rliver
4. 1% Reserviar
[ i ¥ ProvinceBorder
[ ] I % 29 [ Giant Panda Reserve

151



WWF KBS DRAP Tl ()

Kl 6-3 PHZRIG S i eI R 1R

The Landsat TM around the Giant Panda Region of Western Qinling
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8.1 HuJE b 25 15 PR B 28
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Abstract

The Giant panda (Ailuropoda melanoleuca David) presently is only distributed in interim mountain areas
from upstream of the Yangtze River to the Qinghai—Tibet Platean, including Qinling Mountain, Min Mountain,
Qionglai Mountain, Large and Little Xiang Mountain, Large and Little Liang Mountain. According to the Third
National Survey on the Giant Panda, wild population size has increased to 1596. By 2009, captive populations
also have more than 270 individuals.

Since the first four nature reserves had been established in 1963, up to October of 2009, total sixty
reserves, covering 32274.53 km” of gross area, have been upbuilt to preserve the Giant Panda and their habitats
in Sichuan, Shanxi and Gansu provinces. After year—by—year protection and management, data of the Third
National Survey on the Giant Panda illustrated distribution range of wild pandas now has been enlarged to 45
counties.

All current laws in China such as the Constitution, the Criminal Law, the Forest Law, and the Law of
Environmental Protection of The People’ s Republic of China have legal rules around wildlife, these further
provide legal basis for conservation of wildlife and even the Giant Panda.

During the following twenty years after promulgation of the Wildlife Conservation Law in 1988, more than
50 legal documents geared to the Wildlife Conservation Law were related to and promoted conserving the Giant
Panda. Until now, though still be applicable for protecting the Giant Panda and even wildlife, these laws and
legal documents are need consummate in some respects as:

1. Ulterior consummation of laws and regulations

(1) Though functioned well for the Giant Panda’ s conservation and management, the current laws and
regulations are lack in systematicness. To avoid the one—documeni—one—event management style and be more
scientific, formulation of “the Regulation on Administration of the Giant Panda” could be taken into account
now.

(2) Promote legislation on effective protection and management of the Giant Panda’ s habitats,
particularly those outside the nature reserves; strengthen inspection and monitoring system to control wild
population and habitats dynamics.

(3) Enhance protecting immaterial intellectual property rights of the Giant Panda, and constitute practical
measures for commercial profit activities involving the Giant Panda.

(4) Establish and strengthen monitoring system and contingency plan of epidemic disease of the Giant
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Panda, and monitoring and evaluating methods for blooming bamboo within the Giant Panda’ s habitats.

(5) Standardize wild rescue, detention, reintroduction and exhibit management; constitute different
conservation and utilization policies for wild and artificial feeding; Standardize international and internal
exhibit policies and procedures and foundation management of the Giant Panda.

(6) Formulate exact requirements and standards for catching and experiments of scientific programs (eg,
radio collar, its post—treatment, catching and sampling methods, etc. ).

2. Improve construction of reserves for the Giant Panda

(1) Compile and consummate construction and management planning for national reserves, and bring them
into economical and social development framework of all level of governments.

(2) Implement the trinity hierarchical management system, which is consist of demonstration reserves,
national reserves and local reserves, for current reserve system of the Giant Panda, and clarify manage objects;
bring the Giant Panda Protection Project into the national and local five—year economical development
framework to ensure stable investment channels.

(3) Implement reserve—mode management at the Giant Panda’ s corridor regions, fix personnel, equip
facility, and provide official expense; quicken construction of the Giant Panda Corridor project, joint the
isolated reserves and enlarge population interflow.

(4) Strengthen executive personnel training in reserves and improve managerial skill and professional
quality.

(5) Positively face new circumstances and novel problems brought by the Collectively—owned Forestry

Rights Reformation to the Giant Panda Protection Project, and explore effective methods of resolution.
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Abstract

Dam is an important water resource management infrastructure. Developing countries that eager to build the
dam have been fully aware of the direct link between the storage water and the social-economic welfare. With
the development of Water Resources and Hydropower, dam construction has entered a rapid development
period. According to the International Commission on Dams to statistics, China has dams built and being built
that higher than 15m accounted for 53% of the world. Especially in the past 10 years, more and more high dams
and giant hydropower stations have been built, providing strong support for our energy supply and economic
development. World Commission on Dams carried out extensive research on the performance of the dam over
the world and its contribution to human development. They believe the dams had a significant in many ways,
including environmental and social impact, while verify significant contributions to he global development of
the Dam. In terms of environmental issues, high—strength hydropower developments have serious interferences
on the hydrological and ecological environment, which are not only fundamental changes in aquatic habitats,
but also affect the normal activities and habitats of terrestrial animals.
Qinling is one of the main giant panda distribution area, with an area of giant panda habitat 347864hm?2,
accounting for 15.09%, as well as a large area of potential habitat. Therefore, Qinling region is one of the key
areas which protect giant pandas in. However, due to abundant water resources rich in the Qinling area, and
local economic and social development is lagging behind, hydropower development become the main way that
develop local socio and economic. Water conservancy project on the giant panda's living environment will
certainly cause irreversible effects, and thus brought new challenges to the protection of wild giant pandas.
In order to effectively evaluate the impact of dam construction to wild giant pandas and provide helpful advice
for the dam site selection, planning and giant panda protection, the selected Xushuihe River Basin is the
typical study area after preliminary investigation in the Qinling region in 2009, and investigates hydropower
development situation and the giant panda distribution and activities in Xushuihe River valley.
And at the support of GIS software, combined with the landscape index and hydrological analysis as study
means, evaluation the direct effects and indirect effects of hydropower projects on the region panda habitat from
the landscape scale and the population scale. Main research conclusions are as follows:
1.The main pattern of the effect on giant panda and its habitat is high density hydropower cascade development
in Xushui River Basin. 18 dams have been planning or construction in Xushui River basin, there are 13
dams located in the region of Qinling giant pandas .According to the analysis of submergence analysis
and watershed results, the construction of cascade hydropower stations in Xushui River basins caused the

backwater reaches 38.6km and 81.3km of river water cut off, interference length accounted 72% of the total
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length. It is suggested that construction of cascade hydropower stations impacted on the Xushuihe River
basin hydrology greatly. The impact model is widespread in the other major rivers of giant panda distribution
area; especially the Minjiang River.

2.Guanyinxia hydropower project covers a total area of 9.61 hm2, which permanently covers 5.93 hm2,
temporary construction covering 3.68 hm2; dam reservoir inundation affected area 24.8 hm2; project total
surface area of 9 hm2. 0.28km?2 forestland was destroyed; most of these is natural shrubs and timber. During
the construction of hydropower stations, noise has a greater impact on the environment. However, according
to the national standards for acoustic environmental quality, noise impact range is within 600m. Noise source
is mainly aggregate processing system. The wastewater of construction also has impact on river water quality,
the main pollutants is suspended particles, whose greatest impact length is 2500m. Due to local high air
quality, light pollution will not cause a decline in air quality. During Guanyinxia Power Station operating
period, the water depth before dam is 42m, backwater length is 2.2km, and reservoir water surface width of
25 ~ 59m. As the dam stood at the corridor of Xinglongling population and Panlong population, its isolation
effect on the giant pandas was obvious. The length of water reduction is 14.3km, and hydrological situation is
instability. The situation influence the passage of giant panda, that a small amount of water in the dry season,
or even dry, but in the wet period and the time of release water, the maximum water depth is 2m.

3.Increased isolation degree of giant panda population is the main impact of Dam construction. This shown
in two aspects: first, the isolation effect of panda population exchange was strengthened by the construction
of hydropower dam besides the highway and rivers, because it raises the upstream water level so as to the
corridor completely loses function. This is proofed by the complete isolation of the Xinglongling and Niuweihe
populations. Secondly, the isolation effect of the migration of giant panda between winter and summer
homes for the same reason.This impact is mainly reflected in the movement of Xinglongling population. If
this isolation effect gets little of effective mitigation, Qinling giant panda population will be split, and the
population will degenerate or eventually die.

4.Dam construction will result in the loss of panda habitat, but the lost less. This is mainly because the dam is
located in lower elevation valley areas which are usually not the giant panda habitat.

5.The secondary factors of impact of Dam construction are mainly related to road to dam, dam of noise, high—
traffic flow and water quality deterioration. These factors make the quality of habitat decline. With the station
building, road into the dam and the increase of pedestrian flow will disturb the normal activities of the giant
panda, but also make the ecological environment around the roads and dam worsen, resulting in a narrower
range of giant pandas. Drinking water safety of giant pandas and other terrestrial animals was threatened by

eutrophication of water in upstream and dry up in downstream in the dry season.
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6.Based on the above findings, combined with the foreign green hydropower certification standards, the
evaluation criteria that describe the impact of hydropower development on giant panda population wad
established and its evaluation procedures are described.

7.Therefore, the giant panda protection recommendations are as follows:

(1) In the principle of "moderate development, control the development scale", Radical changes in
the regional ecological environment caused by River hydropower development should be minimize.
Particularly, in key areas which have some rare animal and plants or rich in biodiversity, we should
reduce hydropower development, or do not develop. Upper reaches of the river is generally a fragile
ecological environment but ecologically important areas of conservation value, it should reduce the level
of its hydropower development in order to facilitate the sustainable use and development of river basin.

(2) Investigate the giant panda migratory routes, clear distribution of giant panda migration routes, and
protect them. Restoration measures should be implemented in some potential giant panda migration
corridors, such as the relocation of villagers in the region, returning farmland to forests, planting bamboo
in the forest, and so on.Each fall and spring, in giant panda’ s migration between winter and summer
residence season, we should stop the construction of hydropower stations above 1400m, to prevent
interference with the giant panda migration.

(3) Strengthen monitoring to giant pandas in the surrounding habitats and potential habitats, so as to study
long—term effects model of dam construction in the giant panda habitat. The road into the dam should be
built along the river valley, to avoid significant changes of the terrain and the steep slopes.

(4) Ecological compensation mechanism of station construction should be established. Withdraw
proportional part of the proceeds of hydropower development, and establish giant panda conservation
fund, try to reduce the impact of hydropower development on the giant panda based on the elimination
of agricultural production, forest harvesting and other traditional factors. Taking the opportunity of
cascade development, move farmers along Xushui River, and return the grain plots to forestry, reduce the
interference of farming to the giant panda habitats and migration, strengthening the Giant Panda Corridor
building and potential habitat restoration.

(5) In the right conditions, the giant panda impact assessment can be carried out for some hydropower
stations have been built. The appropriate environmental protection measures should implement according

to the evaluation results.
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Fig.1-2 Density Level of Panda Population in Qinling
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Tab.2-2 Main Hydrological Parameter of Middle and Upper of Xushui River
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The Spatial Location of Hydropower Station in Xushui River
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Fig.2-1 The Spatial Location of Hydropower Station in Xushui River
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Tab.2-3 The Technical and Economic Indicators of Cascade Development Programs in Xushui River
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USRS 542 | 279 714 | 3k | 1225 | 26000 4435 o424 | Bt
ST 717 | 370 0 gk | — 1000 | — 358 | HiK
T 933 | 481 50 Gk 914 | 4000 288 682 | MK
R | — | — — —_— | — 110 | — 12 WA
BRE | — | — — —_— | — 5 | — 5 WA
ST | 780 45 — — | 10660 | 12000 | — — C
Sh—W | 810 | 363 — — | 10045 | 8000 2000 3100 WAE:
MR | — | — — — | — | 2500 | — — | A
HENO | — | — — — | — | 2000 | — — | M
DRE | 1311 | 641 Y| BEX | 790 25000 | 2120 7936 ]
FSER | 1434 | 703 TR | gkt 715 | 13000 | 1360 4763 ]
Wi 11 1627 | 795 TR | 5kt 670 | 14000 | 1460 5144 F
W& 1754 | 899 T | 5k | 6195 | 10800 | 1748 4240 Fl
PxRE | — | — | W | gkl — | 2000 | — — WA
O | 2143 | 1083 | AREAAE | HEaL | 580 25200 | 4788 8698 Sl

IBEAN 1) 73 A ROLKR TR, AL T KT Be b i 7K FfL ok 2801 R BN A AR (0.001~0.06 H /
km®) 43 DX, ARk P L 6 T K BB B Th s BE AR A X (0.06~0.20 H /km?) |, A3 T RRIK HLUG

WS TR BB B % BE 70 A X (0.06~0.20 H /km®) H' Il

A BT B3R

T =) A

B (>020 5 /km®) A X (LA

2-2) o HEIAEIRARANIH A TUR o, ZRIE I DOK i TR IRV A R E B L TR

MR BA B KAESE 11 H, 52 H . 82 HAl4 H (EZEMILE, 2006) .
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E #l Legend
+ sl di anehan I GENE High
®  LLE Connty mome g Moderate

it River | | fIEEETE Low

o JER S Giant Pawdas [ | LA Comnty region

P 2-2 /KRR 3t A5 DR RR A A1 B 5 AR A

Fig.2—-2 The Distribution of Hydropower Station and Panda Density in Qinling

2.3 WOR ORIy 1

DRI B AU T 25 3R B IR Y 3t A= A PR T A S R AR E , RIS MRS , /K e 1
THE S, KEEKSCE SR A BOC . RIS R AR SRk, M RRTsH, W&
X 2R DX T Al £ 0 0 B HOAT S S SR (R0 2004 ) o BT Ak (907 8 L1 56 2R B0F DR B A
LB ML RE

128 2-4 AT, FETEZKI B E iy 6 oK sl e, UL ik F sl g 98 M R AR T R A R A K
714, PRUEH IR 4435KW, HAR K HL TR R T H Bk HL G, Oy 9424 77 KW - h, 10 B
W7k HL T 2004 AEFFERFLRI, 2005 AEXEHIH AT T IREPHY, 2006 SRR 4B T 2008 4E5¢ 1,
I, T REAR AT B b ) (7 B R, O K F s 57 V5 /A TR 7 A B 8 b g RS
JER A DN | PRI RISE P AT RS AL Aty , % R B AT B b s e ELAG R
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Tab.2-4 The Selection Indicators of Typical Dam in Xushui River

Byt | B | JEEE RS ey RIE | o | g e a
g% iﬂjzﬁ VA ﬁb&lﬂ Zk'f_\L ( W ) H:lljj ( 7:—,‘ KW h) ?
km?) | TERE (m) (kW) : -
" DF T R4S | SR FIAF-
U 542 714 1225 26000 4435 9424 B
L (7T 2L NS e P e
A 110 12 B2 ]
74824 55 — 5 DE TG B b
- L L L DETF LRI | BRI
"M 780 1066.0 12000 R £ ]
- L DF T R4S | S e A
Slv—IH 810 1004.5 8000 2000 3100 TR 1]
B RE — | Y | — 2000 — — ANTERBESHA B B A

i BIRJLAR, Bl WK L ut RIS AT A BRI, AIF5E320 7K L s RSB0 A g
T St B AR AR i Oy A TR AR

2.4 Ik HL s R

PN EE=SURER T Y VA wy NS R= S A LR v S TN St i (W Van 7 S TR B S 3w iR tah IR= S W B
24 500m A TE/K IR B, KL D T a7k I 55 32 i 0 il & 11 A Vs KT A et L
R R B4 80km, BEEAG Y 130km, HUHEARR HARZE 107°30 , dbZh33° 47, ke
FE1500m LT o AN A8, BRIRTEZ) 30m, NIEAXTFRIY V7 BIE, PiRILA KEZHE,
BN 350 ~ 60° , FEEEMNERS, WEAERT . HAAEFULRNE, FHRBZERT K
LA RIS .

WL e 7K FL i R TR ORI, S, S G IK R G . KHEGIUKRG . Bk b
BT+ sl S S 2 B FET R IR EE HHEI, TS B2y 1227m, e RIS 49m, ITHK 2
192.5m, EHE/KNL 914m, FUFEZ 700 1 m', EFHEKRNGEL 625 7 m’. HIEE LKA E 5
KA R, LT3R RIEZY Som Ak, SRR, BEK DS HRRI, IR RTRR R K 8481m,
PRI IE AR K S46m, 43l TR B . OB, TR BORIR 4 Bedi . #HEm ) 2
)75 K B 44 9027m; SIS 1K RGEAL TSI AR H A 5 VKN A H B 1.25km 4k, SiEsE+
FABIKIE, KEFHAT1IKEER 4K 1453m; RESHI BARE AR, B EREIhEZ) Okm,
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WL WK L T KA By 2.2km, BT LA/ ZEZK TR ARR K, 24 24.8hm”, VRIS R I A Bk
Ikl B2 RARZUE , AHBA IR 2 22.8 h, WEBE N LR R SE 2 BUE, SRS ki
BN K A AR, WA AR RO T 25° MM, TCEERRAEY), JCHEAR PR I
X M BUIR DAAMOL  TF=, RURSE R B iy U, A& TR B R PR IR 57K A
FrofielX .

MG (PRI ZR08 [FR R A S TREAR I XK ), WL WK luh TR TF Rk XA R 22 I8 AR 25 T g
DAL rh AR T I IX o 2 DXOR PR IR FAE ) 2 B SRR F s 4R, DUREEE 2P LT 2L, A
SEURER R, ARSI BRI, XL R X IZIXOR R EE AAR SRS 2 — 0 IR
REAN A ARIRAP X RSB IR L, (I Y B A — 2 AR DGR — F, TR IE A
SRR X . DRI, A BRI ek R sl M D SLRUAIFTE XS 52, 0 HE el BT RN (S b 1 g
TR, HZRIE [ AR XA BRI S

3. BPAR IR R AT o

Ryt — 2 WA K R 23 (B 7 B R S KRR . WS OC R, IERRITAL 7K sl A0 K AE
AR, FATTRA T BF A1 S D R A AR PR i, XV KT T R Y R BEAN Hh ISR O
PRI A ST W AT oA L NISE S TR T TR, LI — B B Bl 43 B 29 Jkhi
3.1 BpAb AT ik

TG R IR T 20 s i A BN pot sk, WE 2 2 B0 ey va i, 768 R2EMHTmA K
FIEL, ZERRAYR M VS K T I VU R, AR R R R R B AR SRS R SR I
HEASE B, FIRE EIRAFE 2 Thm A IRBHE DU, Jef5 i A2 KA L BRI g B
WA K 165.5km, JRIBUEEIFH 2307km’,

MBI, V7K d K r il S B A e ORI 2 P B B, T B s AT R N
AR A ST BEXoT 2 00 ) X B0y -+ O 1T LAV 2 5 7 00 ) 2 R YT A B b 2 TR — e BRI e, &
TR VKT 2 B AON AR 716 2y, 7K F sl ) B T AE K e T v, i — 25 IR X 2 B A R
ARV L R0 + O P LG 2 5 24 B T AT I8 b 2 TR] PR

TE7KAAT BT 7K FEL 3t 6 R RS B JECATG 5 Mt i ) R AZ A PT 28 SCR T B b () R, 085 ke
K LI IUHE A F V5 K 5 SRR ET VAN A R IEZ) 500m (/KIS T B . Ritts, FRATTE s X)
UL e 7 F Sl 2 T R R L T B % 2.2km B R IN DK BethAT T P AR S A 1 In) TAE, LLEA
TRl BN KRB T 2l S AT I R AP 1 52

WRAE W WK HL S PR B AN Fh iR, T 5 2 K B A BT K R T L, 254 TR ]
FUARAE SRS L, BB AL sl BT 28 500 m T B0 4 I, AT 7 AT REXT K RESH Al
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THE B AV S5 b A7 52 T 1) T 7K T B R ] BE LARE SRR DT I i, FEIT SN 500 m P ik ' e 4
7o RIEE, FRATTA R T Uil 2 3 T el e 99 JA 300 ) R REAG VA IR DL . IR A AR 32 A
BAEKE BB . TRRI, PR S i,

AV AT AT 20 RS R LA i 2 B BT 2% 100 m, 300 m, 500 m &b A
BREDT, B =AY, SN AR B IER] GPS E NI —E R R 2, B RN A
30m x 30 mo R AEBER T IE A )5S A =k A R AR A R B vk . A SRRy
PR B A SR . ARSI TeREBE . TRARABIIEE . TeARMafs | WERSBEFIERE . AT B
Mg s, DRSS T 055
3.2 PAE Ry

MAHBFR IS K ST, T /IIAT R 2 O P 4R 0 + A P LA S 5 e 00 ) 2 2 Tl S8 b 2 [ 77
— AR R R B, B R A VKT e ARl A 3 B (L ZEMROILJR) , 2006 ), DL R A I R %
S EETERAHE R I, LA S 2 BRI S Z R 1 X B (A B2 RIS 30 RE A 3 R Y
DR BEEL ) BB A RSN, HR BB RAEITA £ i B A SR L M. AN B LI
EEATRIE B A, B, 7R ISR EtE— 25 R T X 25 B A0 K RE A D4R + R P LG 2
55 4 R 2 T A P

TE AR e 7 A0 A 45 5 Ry v v R AR A RRTR SSAR (36 3-1) o BRI URAS A1 BE B A 7 1 4%
A BRI F#E1T Kruskal-Wallis H #7505, & I AR R 1A Wos i B 3525 5 0 (HURRE PR IRTE Ay fE
BRI, FRAREEE . TRARMIR AT AHR A B RN . A 59% WA AT (TR
ISFFA A ELL AN ) 2345, AR A HRIREN T 28%. AR 59% WRE T AV T4, BRI
(A5 B HARA

e 3-1 VKR Ay A B S

Tab.3-1 The Habitat Types of Sample in the Middle of Xushui River

b o FETBCR | SB0FEbR | EEERITR A b W | BA o o R T
AR £ 2= BRI 39 30 1 11 23
ZHERMME S 36 30 6 —_— 28

O BOM T KA TR W RS TGO A B, i TR AN 0 8 R 2 AR s RS, A
BRI BRI 2 R) ] B A I B AT AR AN D, TR A LA R R T Tl o R B A T
BN JE TS EAR O E B RE T R RS AT G 1 AP 2 2 T RRIILZ (] f iR
BN D EC R B, N EREAR, RS AR A AE Rl IEAL THZIX B b .
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* 3-2 KPR N DB ST

Tab.3-2 Population Statistics in Cross—strait of Xushui River

B UNEL & B
ik 2 = T HRIN 25 600 A 32km
TR AR 271600 A 35km

FEVIITEMIGIR T | 2 B sl R R R A BRAS A, 3T 5 AFSRAE [k A THess i imT BeJl i 1
km 38 Bl A5 R R IR BEA TG SRS . 3% £ 2 BRSSP, B AR 4055, kA &L
MR E AT AR RAF, BRI A TR REAR AT B b, (P AR /120 P R Kk K e
WS IR

IR R, AR AN BB, R A A AR T LAGE 1o i L3 2% i BE Ui 1 1
BE, MTTRELIT K REAM FT RE AT S T8, [ IR o3t UK REVE AEA MG S O e R At . A BER AL L %2
k. (U 3-1)

P 31 AL B A A A i i S ) B O £ 11 BE
Fig.3—1 The Steep Mountain Caused by the Construction of The Dam Road
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3.3 G il
K HL X R B A R AR 2 b 5 ) AR, KA RS, &R AR TE S IS, i
THRAEM A A BEAT, BT ASIABAEHE, A8 T/NIE, TsEm 7R REM 1Tk, KAEAN
A3 AT DX P R ERACIE 5 A 08 A2 B ey SR R R T PR A S 2 J R RE A JE b 47 /N R B e A 114 T 22
WRIEZ— CEZEMR, 2006) o KB E B RIS, D PEREE A B0 R E i,
WK T SR BT M, JE R B Rl ORI . PR 7K F il VR R ARHE 1400m DAT, J& T ORAES
ANIEEAEBSHLIX BT LA AESHATE E MR AN K, (R, W0 . RIURI A B BT TR B 2565 B
BRSSO 2 7 L P BELAR: K B AR AN [RI AR ] R 5L, DT S B RE AR IR o 1 1 TR e
K H B AR VKT IE |, X KRBT M Y B2 A/, S o PR B . R 250
M 2 KA A T S M 5 S i LA e RIS, B 7KK T DA R AU B AR, BT T K BESH T
MiEE . Ak, FRATEL .
(1) T 7K et it T390 e %o o] 20 8 5 P A 5, b A R V% S A
(2) TR R I g 15 K 5| 7] A A e B AR e N2 40 ™ A A K I - A MBI B W, USRS AT
REORAP I REAM 4 TR E AV L 1 T PR JHR 12
(3) D N7 7K st A B o 1 A A S AR MEBILTRT . RS EE =Rk KRR A, Tk T B Al A=
F7X T KA 9 R ) K REA AP s R PR BV E R IR iR /K LSl i A P i 22 1 31
J b X, [RIERAA HR AR, LR R K AR A 14 2 TR
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4. ORI K BEARIEE R B b 1 5

4.1 TTRE N HON R BEA G B 1 1R 535 iy

S W I A i TR A8 e iy b T R 143 7, TR o5 M AR AR AL A A o M A TG R (5 . i
AT BRI R H K@Y T B A A A G (G, 5 AR 89 BT i
il E BRI TIE R . TGO . SRl S, SRR 54w, TR S SR AL R T Ml
PR Fipkih, 2 b, TR S HASLIEIL % 4-1,

F4-1 TR SRS fb AR

Tab.4-1 Land of Covers Type and Area of the Project  Bifij: Ff

SR 3B W IR b Y b L7 3 il

FET I 6.50 3.50 5.40 15.40

SRS 3.80 0 15.00 18.80

TR i HLk T b7 14.60 2.50 7.60 24.70
(EgZin 3.00 4.00 23.10 30.10

N3t 27.90 10.00 51.10 89.00

it T3 8.10 0 12.40 20.50

it T A T 0 1.50 0.50 2.00

I o INVAHETEIX 0 0.50 1.00 1.50
ERice ] 0 0 30.00 30.00

NI 8.10 2.00 43.90 54.00

4 it 36.00 12.00 95.00 143.00

AR i 4 3L T KR 0T P B PR, 22 O R, IR ER A B R ZE, T
RIBCR TG TRUKA G 10 B, A IR S IR 1.6% , 2520 350, A2t 5 Ak
AP A= PR ORI, TR A 5110 67, SO0t AR TR 1 0.1% , HAEZORMRINLLHAR BY,
A, WRNERT . FLH . WIBCTERA, JCERAMER, TR, B K ARSI AE
MR, (EJRA T RE S N KR AR PE RO E R o R, 1 TR N AT W] RE 2 T B AR AN A G

ARG 3t 2 THE T XN, R P, XA BRIy SR A%, I
WA N ARIEBA AR, b R A TR S, (SRR 2.0 AT, B RS
AR, SRR GRS A B 5 . JFH, il E g ToE, iR BT,
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W IAEH 20.0 BIAEAT, (TR 5 ABRBAS B8 M . BRI TT R, SRR AEAN Y A A L M
AT o

ZE BT, W WK FE sl TR Tk R b i R A Bt Bsf o bt ARG LU 8 B 2, TR o b e
BRATIRESE AR S RGP RN AR S RS . TSR SEAMA S RYE . T4 RGESZ500 1Y TH AR
5% R G LIRSl it — RGN R, R 2R SZ B m . ANBUE K
B XA SR RIS B AR E P, KSR R PR TR IS A 2k s

FH T R REAN 32224345 20 19 0. 3 L1 3t AR AE 1400m—1800m FA T [ TR AS MY B4 Ll AR AT
MR, TELA b RN AR B A KRB DA St AT ZEA B, BT ARSI B oy FH R BRI A 2 b
Ve S M, (PR S BER R REANTE P 0 R R 85, TR KBRS AR TiE
4.2 Jiti T 391 ERBE 5 i
4.2.1 Jiti K58m0

Jit TP b2 7K BR G (14 52 ) 32 B0 b T A= 7 R KR AE 36 157K o AR TR e N A S5t T AT
R, I PR K R BN SESTHEK . Bb A R R K | TR FERIRGRK . i AU 4
B BEHEK S, AiE 157K FERIE T T8 s | I AR TSRS M E
(1) &% B4 Lok ok gk

TRERIRESARABHAAL T o S EE R 3724 2.6km Ab A LT K 535K 2201y, Bkl
FRINE 2 300m kb ZefE, TREILTEIA B 0.06 7 m’, Hefrkh 039 J7 m’, ERDAT B RPHLEE |
H AR L O A SRR T R @ K e R, A K SR T RE T AR RSN, R
TR B K IR A, SRGeit, TREE T (b BRI TPk ky 0.75 7 m?, A4 41
AP, RO T /KSR IE N 40m™/d, BR8N 32md.

WA RN T oh kK B Y By . At iiAs, W1 M B IR 1T ik 50000me/LL.
PRI, PR /K SR B HE AT TR, R ehinr it oS i ik B S AR, KA AR 22, Xl K A= G
BB = A AR
(2) Mt LA RSk s K

U T RETRBE 4 B KA E R 300 T8, P IR re e, TSR Bt 8.07 Ji m’,
FRFERSS AT B AR IA J R, ZE R8T 0 50 ~ 70m™/d, FeBRAR Wi BOT- 23R B R 113 i m™ H .
WK = A R . LR RURHE A e LA R gt B2, Herh gt B 220k FH iy 7 2 WK R4
MBLBSRIBER, FHAKD, KRG IERAAEN, RAELhREA, MPemaey s = L% K 0.3m’,
P A R 2.42 T m®, WRFER RS AU K 0.5m’, AR K 1200m’, it AE KK 2.54 T
m’, TRINEER AR K il 68m’/d,

AR R G ACIENER K, pHAEAE 9 ~ 12 Z[H], JEKEFYIRIEZIN 5000me/L, KEKEA
BRI, BIREE TP HERC R, RGN IHEAIIE, KX AR A — 5
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(3) Yefs b ok

TARME T, EH R EE R A AU A R, S e B AR T e AR R, TR R
AN Dt T 3035 5335 — At TS EC s, R Pt T AL H (% 55 R 1 B R B I S 2
TR ORE . EE K EEORIE T M | RIRAWIBE R K, il ERaCHE . TR T
PUBRZT 150 4 (5 , &MEE W (R&) BRmME—R, BREWH 0.3m’, kK ait
5760 m’, PR LR KA 6.4m'/d,

Fr KA I — BT 30 ~ 150mg/L, #F BRI, K R R I AT, 5
MaA] K A AR S A, XKIR D RE S ORI HBOUACR AL 2%
(4) AIHEK

BRI A T RIS b 4 AR Rz o f b, B gk . ok,
TREEEGUE AU R A TIISE —4F 10 H ~ 12 H, SBTAFE 10 A ~ 11 5, iR g, il
K= Ry 40m’h, HEBCE: Y 86400m’ . FEHTE K A TEY) (SS) MYVREEZ) 2000mg/L, ELHEHEA
T3HE, XK AR TG Y
(5) A£&FEFK

A I 15 7K R R T it 3t T S B v A 3 e O A A TR HE TS RIS R HE S, e TR T A
NI AV T ZEAG AL A b, AR T 42U, TR T W A 502 950 A, /K &
60L/ N - d, TGP HHE R 0.5 3, WA S KEKHE 2 28.5m™d, 0K TRt T34 30
AR, it T A 65 K R 25650m’ . JE/K FEEIG YN BODs, SS %5, HR4JEA kK
JE TR T X A 3 V5 K Mk, BODs — MR R 120mg/L, SS HRIE A 300mg/L.  ELAZHEHOM &
IR —RE 5G] o AE TR 57K IR0 S 32 205 Y HE R R P I 26 4-2,

F 4-2 il THIA = K AR T T 7K s Y e 2R

Tab.4-2 Pollutant Discharge During the Construction period

P Ak 25 AR I B K HE R SS Herich BOD; i

(m’/d) (m’/d) (kg/d) (kg/d)
HEIETEK 57 28.5 8.550 3.56
AP K 133 106.4 532

LR EPRIR, TR TR K IR 1 S F2 AL A K R R 15 K R oy, K B AR HERL
ERUN, G RYEERE, AEPERK R T 1.0mm AOHUBUR I R T EL B, DEREDR, AR
SN 25m BIEEES, /T 1.0mm KT 0.5mm ARURCRERZ IR 100m, 1/ T 0. 1mm fRSURE AL 1 S
KAk 2500m, BUONEFET, AU, BIR SS XKIKINREMI T A H, [HXS KR E SO
Wi PR, R TR A X 5 MK 58 i A B2 MR AN K, (R R WA R 2500m
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4.2.2 Jits TR KRB

TR X ORI EE Br R B A, k53 (=SB EbRE) (GB3095 — 1996 ) —Zibnifi.
Tl TIAR SIS Y EBIE MR . $242 . CO. SO, AR E S5, Houh ) B A 2
H5REEMN . MTE . TXHIPERTEA K.,

Bk TR ATFE R 00 iz M At T R, J IR B T Y T 2R S IR R
RAEAL LA, AR KT 10pwm, J&HKREE, FEEOIERT, I Py RToiRE 2] b
ERTLREIABR, —By5 Y Ii 242 50 ~ 100m LA, XF R XURSZ I B R e —2e . i ok,
H TSP YR BETE Ui T.1X. P TTR X A5 Ry A3 LR 43 of B s ok — AR UESER , fa BRI R 22
L R AR At TN B, Xt T X LR RS R B R R AN K

TR THEZ R 2™ COL NOx. CoH, %A F MM TSP, HF TR T AR AT 2 Al it
MHERGS de Y, T ARG R, R LN AN SR, HL e S K BRI Bt T
TR D R, SRR TS, WM R IR 15 RN

it THUBA R St 2™ A — e 1o e, it U 59 FH 4 3200, LLSSIH R 3= 2RI,
HER A FEH TR SO, . CO L NOy . CoHo 55, ARAERAUKF TR, il TAHUR HE R,
RATGYLIESR/N, PRI 4-3, A LI R B SAE368 A I

F 4-3 il THUBE HER R

Tab.4-3 Emissions Scale of Construction Machinery

HE K %%i%%%ﬁi RAHUSE | Bz R P
Sred i (g/ke) 0) (t/h)
cO 9.13 29.2 0.0040
o, 8.48 27.1 0.0037 it T3914% 30 A A,
HK 8 /Nt
NO, 9.78 31.2 0.0043
wEALEY 6.52 20.85 0.0028

it T3 s i AR A e R TE N — e VBl 2 s e, i NS A R EER
DL, SRS IRGA TR A R

T30 H 3 DB O PR Ss Ar B a, XN Ui, FEhsk b, GEREA R 20 i /b, g/
T AR, B AL 20km, FTREE AN S0km/h, PRILE B EWRER /N, H
SN LA BR PR, Xk o Rl R b 2 B R A D

TSP e S B0 1 SN M R0, = B R MR Rl A A 6 A 0 S0m 1A, Xof I AU S o e g e —

Li L, TR T A F AR AR, HZmEEREHRL, 2 BRE T3 5
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, EMAREAR/NT 80m, A BEPIIN/INTF 50m, FH 7K H Sl £ X ERBE R 1Y Se(E R AF, KA,

it DX TR, i T XEAEE 25 AU N 23 45 T 5 s AU e — b
4.2.3 KI5 00

it T P T Y IR R Bk ARD AR TR G | TREE L FERIR S . BFLREE . TGS
1. MLEhZEs s, BRESAE RN T R GoMrs Jy i SEME s IR AL, T N RIS R, MR [ 2 7
TR TS W IBCE L RME YRR AE 90 ~ 110dB(A) 2Z M), HirP R 3 P 45 7E s A 7 g g 75 %
1K 90dB(A), WPARHIN T RS MR YRk 112dB(A), TREEHFEM ARG AT ik 85 ~ 90dB(A), M
TEPRAT O M it T A B it T X HWIE oA R 0 TRE it TR A2 M s s i 119 = 2 2 it T DX B B A 24
150m ) J& R AR IX it T TAEA B, Horfotd it T T AR A R SEmai R, FX S mi AR S 2 i P i)
AR MRS PR R A SE R SR A T
(1) BRZ B R% B IE S 5H

I TR T 0 [ 75 8 E 2R A BN T RS . BB L PE AL RS, A TRINAR,
FETZRAITWANL . L. FRREIE . BiFEpL .

F A-4 AR T RGeS 208 AN W] B 0 7 (2

Tab.4-4 Noise Value of Aggregate Processing System Noise Attenuation to Different Distance

FAA :dB(A)
PRI AR
R IR R W ‘
o AN I GB3096 — 2008 1 %%
Mg s Y s
50m | 100m | 150m | 200m | 250m | 300m | 450m | 600m | /& w
WeEdl | 98 | 78 | 72 68 66 64 62 55 50 55 45
FEAPL | 111 | 91 85 81 79 77 75 67 61 55 45
B | 110 | 90 | 84 80 78 76 74 65 59 55 45
PEREHL | 90 | 70 | 64 60 58 56 54 50 45 55 45

Hi BRI, b ArRHIN T 2R G i MR P S 0 3 FELE 600 T T -
(2) ifzh 5 R 5 %R B B 5T

TN IR B T X S E R s e, s TR R IR T3k 90 dB(A) UL, FRIRZZ M
oy, VRER ST A AR R E Y
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2 4-5 it T PR AN AS ) B s s i
Tab.4-5 The Noise Values of Both Sides of Road Construction

2N [F] B S e e A PREG i b

M 7 Viom GB3096 — 93
50m | 100m | 150m | 200m | 250m | 300m | 450m | 600m 128
RS (B | 77 68 65 64 63 62 60 54 48 55
SCHEMEE () | 70 62 59 57 56 55 53 47 42 45

(3) BB CHREF R

T T XA B MRS R A TGS AT . MRS, AR BRI, 7 R R
90 ~ 110 dB(A) Z[f], HAEREMEFRETTIA 130 ~ 140 dB(A), MMM S EAE A e 5 | K BT P K
B Bt T a5, Syt PA sl R ARG 2D, b LA SARACRH R, W (R R A, %ot o] R 3R 5%
SEMAAR/N . o A5 2 TAILBAZ A7 Hof Mt 7 Y K 0 175 10 T 26 46

F 4-6 HEt AR A 7 Ui K e vall (Tt 45 SR 3%

Tab.4-6 Noise Source Strength and Attenuation Prediction of Other Construction Equipment

7. dB(A)

R B B et
MEREUR | YRR

50m | 100m | 150m | 200m | 250m | 300m | 450m | 600m | /& w

2900 | 80 60 54 50 48 46 44 39 34 55 45
ML | 85 65 59 55 53 51 49 43 38 55 45
FEEML | 90 70 64 60 58 56 54 49 43 55 45
L 90 70 64 60 58 56 54 49 43 55 45
AN | 110 85 79 75 73 71 69 63 | &k 55 45
Pees | 90 70 64 60 58 56 54 48 42 55 45
Wk | 80 60 54 50 48 46 44 37 31 55 45

R A oA 0, op TRt T DM s Y it T LG T . AR T R . s
ey KRB TR, BT A TEERER, BREARUIN T ARG AN, H Ay YR RS e i &
300m ZhAsF, BRYE R IREE AR ME (IR TR RE) (GB3096 — 2008 ) 1 2 [RIFRUEEK .
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RAEI A A, i T IXOMOREE S, X 3 AT 0B T, R it "M P PR35 5 i J2 AR
N o TR T 45 o F R s e RV AT T B, R0t TR T sl Lo A SR RO ELR s A L T3
4.2.4 [ SE0 R BER n

AR A ) A S AR T 7 3 SR AR TR R TSR FR BT R 4 TR LA
Rk BRI . RKAEE T AR . BRSO AR TIE s 2 R R RE MR AR A, R
P b TAR A PR, WO T AR A S RN 18.83 T m's S RN+, REHEYIR,
FEFE UK BORFF T REOR, SIHEBOT RIS, AR, X RPN

I AR s A ) TN 950 A /d, AR IR B AR R N R 0.7kg THEE, B AR ARV S R
665kg, T REli T I A TG B A2 Bl 718, B ATE N 0.85t / m’, ATEBILIT 845m’, A=
B 2R H R TR SR TSRS, ISR B, B, ISR BRI, OF
SIS X, TERIBCE I, IEESEES, L GB 18599-2001 (—
P Tl A A7 . Ak s Ge s bRfE ) 2K, X A R R BN o (R B T AR 3
PN, —SeRR RFRARIR AN SRM LS | WORDI . MRS, S ORRE IR A
4.3 KULEATIHIRBLE
4.3.1 XK SCIESARBE w4t

7 e F, sl A0S K K L, KRR Ry, M S, 7E TRRSATIR S U R X
Ul 7K AT B N Fa il /K T TETRT B /K SO 3. (HaZ il R /K, FBG R AR/, I RE AR, 51
K R K Y 78.63% , K HLFI/INGE 3625h, 29 151 K, DA BOK SCRE SRR/ N, 451X
By ARG B AR I o

(1) R 7T K S BB AL

WL e Fh, il = Y R UK P B 2 5 T RE , KIS AT IE 3 &K AL 1225m, TR &K ALLAT e
K 62507 m’, I RKINE 49m, RS R AR 1183m, HIRTH KK 42m, [BIKKE 2.2km, JFEX
JKIIFE 25 ~ 59m. JKIEBATG PENZK IR E 8% , K R BE I R K A AEFE /KA 1210m ~ TR & 7K
£ 1225m Z A4, KA RASIE 15m, SO RETAIEIUR A 5 DIRE, HiidEm 15.5m, [EK
K 276m, SR SCIEATCH R, PRI DX T B K S0 3 B AR A A rh T T I SR B
SRR 5 T AT K SCE BB I3 4-7,

F 4T APEFTAVEE S TG BoK SO AR R

Tab4-7 Hydrological Changes at the Front of Dam before and after the Construction of Dam

RE| IEH KA (m) TEH IKAAZ R (m) B RIKE (m) T (m/s)
AR 1184 0~05 1 0.25
e 1225 0~ 15 42 0.01
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M 4-7 AT I, WLE B R s A, 7K 2R UHIT T B KK SO AL AR R BT L KT,
TR RIEZE , (Hh TR RN, MUKEE, AR R XS A BE TR R AL

Pl 4—1 W e R 7K X

Fig4—1 Storage Area of Guangyinxia Dam
(2) SRR B8 R I B TR

R 0 F, 3 Y /K T T ST TR A 22 AR SP-HoR K B 19731 0 m®, ZAEFHii R 6.47ms, K
TR ST HE I hE b Z2 AR 3 2k K it 5082 7 m®, AR VXA 1.62m’/s, Wb i & Fi A K HiT VA
ZARG K 4729 T1 m®, BUKHE 1.50mYs, 5 1IKE S HAK RN 93%.

I b SR A5 KL, L e FL S 2R KUK R AR I A K B 24460 11 m®, ZHLGIK
Tt 14.7m’ls, A& A FZK i 19232.89 77 m’, KR 541 78.63% , KR/ 3625h, 29151 K
HL a1 T 2O TR AE IR R R LB DK R R I T 1817, Al — e R K i N T, f/ha]
TELRUE T & N s,

TARBAT—MAEMK B N ME K, YRIRTE/NET, ARG 5 & i) B Z IRPE I st
KB ARTERA T, T REAKEEALT], TRAMA RIS TS, TS koK LS
RIGHATIZ AT R oK &, A AEREIIE ~ 3025 1 B T 7K T 08 i AR B By 2850m, K #i
B S HENE ~ {7 BT B B 1250m, PRI Jlt i) i /K T BE G JBE 4100m , 387K 3T B 10.30km,
KB IR 9 AN H, TR 4-8. JF Ho i1 T REHA SO ILF-251, 8T I Berfe— 85 R i #b
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KRR, BRI BOK AR, W BOK BARESE X ] A AR e Re, iR ST REZ B R
A

% 4-8 WMEF WK AL IE 1T TR ARG KR Fr K AR P 4 il %

Tab.4-8 Distribution of Diversion and Disposable Water During Guanyingxia Hydropower Station

Operation Period PR mls

A 1 2 3 4 5 6 7 8 9 10 11 12
ok
~ 229 | 181 | 2.10 | 3.07 | 1090 | 7.06 | 2539 | 5.03 | 42.35 | 2042 | 599 | 3.28
I=EN
FIKAE HZK 251 | 251 | 251 | 295 | 1052 | 691 | 1432 | 629 | 1432 | 132 | 58 | 3.16
(P=20%) | &
jt;’ﬁ 0.1 0.1 0.1 01 | 033 ] 013 | 887 | 04 |2612| 705 | 0.18 | 0.1
JEEQ
n S)
M 5@( 221 | 194 | 194 | 412 | 1686 | 460 | 1203 | 7.92 | 29.49 | 1094 | 3.07 | 2.17
_El:_ B
ﬂbﬂé
N3
k| PRAE HZK 248 | 248 | 248 | 41 | 1136 | 6.11 | 11.65 | 7.66 | 1432 | 1020 | 3.25 | 2.48
(P=50%) | *&
e
v
FrIK
. 0.1 0.1 0.1 01 | 374 | 017 | 035 | 02 | 1337 | 069 | 0.1 0.1
H
sk
ey 122 | 125 | 179 | 999 | 1.76 | 128 | 1323 | 146 | 3.66 | 658 | 1298 | 3.37
H
LS HZK 194 | 194 | 194 | 792 | 226 | 2.26 | 1087 | 3.04 | 353 | 640 | 10.81 | 3.25
(P=80%) | T
25
jgk 0.1 0.1 01 | 035 | 0.1 01 | 053 | o1 01 | 0.16 | 038 | 0.1
H

(3) BAKFTBASE B 54 45

WL WK Ll iz B, L W Ll MR A SEI S K R GOR K RS [ 5EmE, PISILAY R s =
KT P Z 1A 14 4km A BAE RO, (Bl TIXADA M ES . = FBaE . /NEiE S Lie A
SCRAEA, B TFIZHIX K F R, ZAFHREKE 782mm, J80KB XA ICHUK I, 387K IXE A
PRI R, WK BOK BT FTAN I, AR K s AT RO LT, oA B4
B ERIBIR IS . WO XIRRATBL A -T2 2R WAk 4-9.

E[
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Tab.4-9 Computation of Runoff in Reducing Water Interval

KBRS ZR e BN e FLA B SR T 5

- AR FEH X [E)4E H P42 (T m'/a)
N Y}lb:hljzﬁ*/[l Y25 =N
X lEﬂ ( K 2 ) Y}lbz;l_é F%]J(E - P .
m (mm) (mm ) 2R Ak R
G| 9.53 500 782 379.15 476.50
BB 441 500 782 165.73 220.50
IINET A 25.75 500 782 1102.64 1287.50
LA 24.46 500 782 1043.43 1223.00
HB/IN il 19.64 500 782 824.32 982.00
& 1t 83.79 500 782 3915.33 4189.50

MR, e E Sl AL B R 2 3km kb (/NS5 KT FIRICA ) HIX T AY4E
FIPE R 2 2345.57 7 m®, SEX AN 0.74m’s;  FBC PR T S 005 0 K L3k & LT s BT KT 1
b AR BEL K IALE T 83.79 km®, HF=RHE A 3728.24 1 m®, JimZHN 1.18 ms.

YA DX (EIVAT B 1 7 A ekl DA — AR 20 i PR K P Sl 06 T 9 ¥ 7R Tl T B 114 7K o e
Z, (AFEARERA Lk TRNEAT /G 2800 Ori i i /K s 4, PR IR 75 2 /K B il TR s 17
Jo, RIETRMTEANER, REOFHE PR EME R, SRfeK e/ N T & B s K —
SE 17K A R VS KT T Yl T A 25 K

ZE BATR, FINZATH, TURIHE RN & A 5 2 R B AR AR X R AR A T 213, 24F
SR 6.47mYs FIEE] 2.47m’s; ST RETAHENE ~ 37 11 2 (0] BERRARAR K 11 A ~ 4 Kl
PRI o PRI, KXo (B0 ) AR Bl T8 A 25 K A — @ 5, ARSI A, B B b Rl X
TARZEW, IR TY), AR, SV RMEL L, FERKGERSFKELE, WHEK
R A — B BUR IR S . RNWEShY, DL iR . ZR 0 A AR SE ISR BT AR S, T
W (M) IR, (VAT R AT /NIE R R, VAT PR SRR D, 5 A5 7K A A e el A A7 )
SN, 4 P RE I T 13 Rl AR R RS s o O () KT BEX K AR AR S R G B,
YRR AR S RGN, 5 RIS K X N B /NS . A LI ARSI, XS S AR T I
H0.88m’/s, MK A 0.20mYs, I HLEF A — @ 3K, AT A BOK A )
SR BRI
(4) W35 RATF#TEAKRIFER T

HRAfE Ll 7K ZER BE i 7404, ZK RS JE 25 SRR K (5 H ~ 10 ) Ml ek EZ /N T
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A RSRAKE, Mok (11 A ~RAE4 7)) EREZ K TRAGR R, SERREEAREEA
A5 R F AT, R R K R B A S AR X PRI AR R, AR H BT
PR 22 F AR

i P = 90% PRUEZEHHATAR IR 15 71, Wi B4R & R /NS 3625k, 24 151 K, H P
KR 18h 247, B H 294 6h REHL . K HLEHATE A2 U b g e A B RN, AN R AR I
U, TR EERA R IRE, AR AR R I AT s AT, — R ) 43 B ] Z24540L
FHH e R &, (A5 B R KBRS 3G K, T Tl i A8 b — Bk 1.0 ~ 14.7m’s,
IKAOZENEAE O ~ Im, FHT/KAL AR MR R /N, BRIXS ] Bs FEm E K SCIE AR K
4.3.2 ;&1 TR N 5y B

HL SIS A T I A SR K AL ML R B AT =, [ M s R, AR 2 b T AR S
REW], HME YT i5 80 ~ 110dB (A ) , TEULER 4-100 SRS IFRE v s =X Fon I g P %of J] ]
ARSI S, TS5 SRR, Hali | By DX M P S A 250m , 280y, FRanli A 7 DX b A i) e v e
JARA R R, BT RSB L TAEARWES), BA Yt snm sl A= X, i ERsE2) b
R LR (g BELAY L MR S0 3 R I R o PRI, A s S BRI 2R 7 X A B DA 52
X FE AR AN K o

F 410 Huhz I A R Y P 2

Tab.4-10 Noise Level of the Main Noise Source in the Power Station Operation Period

5 | FR Fi% LAeq(dB) Wit (f. ) i
1 IKEEHL 95 ~ 110 )
2| KHIHL 85 ~ 100 2 P
3| Ak 70 ~ 85 1

4.3.3 G Bsg 5y B

WL W R IZ A TR P e R BIAE 40 A, Lo A G 10 A, M s T RN
30 A, EHAESEF 2700m’, F A RAETERIK 0.7kg/ A A 11, ST RRAEA: 06 457 3™
At 10220, ARSI EEO P AR TS RS . RIVCR K S DL A, TR HL A RSO0
FEAER RS, ORI B TR R R K, (SR R34 B, A 275 Yok B0 UR AT . Kl
AR TCFHERC, K SRR B, JCHOR K K T 5 Y
4.4 B5 S HNY

WL K TR A 5 9.6Thm®, ok A (i 5.93hm?, it TS A3 3.68hm®; F49A] /K 2 s
BT A 24.8hm®; TR ISR Okm®. T REE SRR AN 0.28km , A4/ b
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< 50%, EEHWFIRTTHEAM . (IS o TR ARSI SN A 1400m DAL O - bR
AR, I RAZK s AN R I BB ARG S 1 ) FSC U
TEZR L BEIYIE], MRS R PRI AT R R o KRR TRUIT, W 1) 55 Wi 75 i S B
B FT LA TR 2 e M A AR A o % BRI P SR T b, WS B B2 MR FRLZ: 600m AN
Mg 7 8 F- SRR TR GE . MU TR K BT, S5 ey R b ok, fek
SN N 2500m, T as TR AR S, Feflds e A aeid s s 9 I
WL g L s AT I0IE] , IUATER AR TR 42m, BUKRICHE 2.2km, JPEIXOKIAIGE 25 ~ 59m, Tzl
1| N1 SY TR IR Kl Dy S+ o A e M D 8 O DO DN =3 R [ Pop v AT R T
RINUF HAsOK B 14.3km, AKSCIEEATE, FERMKBIKER/DN, B2, 783K WHIT W
BOKIK AR, SRR GGE 2m,  [RIRERE R R AR Y38 1 fE
RARAN B A WG R IK I, K Ll RS B R A B SR AR I UL A3 o, 3 R BB A A
IKIK IR
P, AT
(1) AR Rk R s seh, INEIE SRS, JCHOR K BRI, K Bk
(2) ZEIEAER BRI S FIEAEA B N BEA K LT R, RO A BRROME S, 25 i IR TRIAR B9
WS, RIS 2 S M S AL
(3) A 1A R AR AL JRRHE BV A SRRl L PR A K Loty DR UE A5 S P9 B9 R R A RE RIS B |
o
(4) (ERHAFRENES, KM SR S8 2 B ERI 21y, ROZ I LI AE 1400m L
KRS T e, LARG TR AT Bt .
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5. BRERIT X 4 0 K R K L 3k g 5 i

TREZIT 4 (river cascade development ) SEFE7EIR sl i Be LA B — R 51 BB 2K HAK A T
KT FEEHABERN T 580 AT 22 FERAGTIE , feo R FREEHIT AT K RE . 7Kz BT
SR, PRI A e —HEXIT 8, e KA a5 AR i R, X XA A R = AR TR
WCEOWE, RN RS S IR Z . FEmRIT R e, RS K RER IR FO 4R
ANFEXK L RAFEN L BRI, — L8R, AR BEIR | RIREEIAME . K Rl | DX
AINTIRIAEASS, R R BUIFA IR S, 02 DS B R R s ) A A BB 1 T R,
() ERF XS 7K AR B KR IFIT I DX ST T AR T K S I i A . PRI S 4T
KEIERIA AR, OB GG R AR, SCATFSE AR, At 245 S il 5
FERIRIL

A s R E ARG, X 2 A S M A e 21— RO RE R AT o AR SE BB T &
Ja, EHGRAE—LeT DK R ST, WUT AL i ] e/, BLZ TR, T 1 O AR B DI RE,
S RIS “EH0S7 RS . WX T — L8 PRI sl B K TR (Y B A B mT LK 2
SO ORT AN G NV SR TSN 32 s PRl Y wh a0 =) S | A4 W /A6 <] 1 b S RN 0] 1 T
SR S AT Al

5.1 B2k Hu b HE SR i 7K S 52 i
5.1.1 F/K LSRRI B Al 5
I ER VNG 23 i BT RAT AL /K A T o8, S TR I 7 5 P MRTBEAR e o DAOLAIE 38 AL 1 B it Ak 7
ANFF T B REES , SA IR R o 0 R L T A M T S il (R KK B 9 R R KR
OB KK BE AT, SRR TG i s oA 2 KR TR A e dik v fpe E 22119 43
Mt HZ—. R GIS $2 R 57K 8h ik SCREARIMIZ, &, FIARSE AT = FEASi A DEM $2 4t = 4E 5%,
P BRI B 7 S TARB I3 R, R B ARSI K A IR
gERLIL 5-1 FIE 5-1,
2 5-1 PIRUKK SO BSAGTHE, AR KRINAE RS B BRI KR EE A6
FEAEQNTR 3 2 RHfE 1
(1) HFIARTEKRK I ORHE 2004 AR BT RSK s BURIEC R, R . BRI brfe K
W SEpRa e oA Ak, BT F i KR B AR S8 R IR UG (LS MK
(2) TEKITTR K SRR ARG, ZEFKAE | SPARAEFIR K AR, K RS I [l K K BE AR
(3) HFIHERIEKKER DEM 852356 T 1. 5 TR REB TS 210, TR R 757K W
TS 2 LI, I ATHEE A TR K B S NS BR R AT 250
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5.1.2 Sk LK i B K BE AL B

FE USR] B8 KWK, WS RIN B lexsd e St iy isisl, DT e BRI I T i K o
W fE 11 A BIRAE 3 BRI KT, ELE S s T

X AL 7K S ™ e 2 5 K st o 5 K K A 2 R T I Bl 9 D PR R 3
TUAKEA R, 38T KA ILA ST 17K, DT 7K H Sl B 7K & f e 2 T | 7K
TG IR FURRE 2 T, R B RS BRI B o /KT BE I 0K 25 S 35080/ K T B 2 119 A=
BB RA TR

RV KT B B AT, SRR T . T i R AR 40 i B A5 DEM 42
HE=2egdis, R GIS B RMmI Tk, THERIUF I SAGIK IR, JF45 A 1 i oK i
R AR SCHORE, SRR IR A ik 2 2 i s KOV B s S A IR S . 3 BRI 2 At gl 2 DRl T B
KR, BRI 5-1 FIl 5-1,

e 5-1 K KA BSAGTHE, IEARR KN S5 B SERIUK I BE . PR R IOk K BE Al
BAAEITT 3 A T
(1) TR BT 7KIATK Rk A2 2004 AR U 388K R sl B RIECH , 45 R 7K R sl ) EL AL

DB RN # K s SR i r s 78 Ak, DT Sl 5 e i 258
(2) VKRR SCIAAEAREE AR, FEEKAE . SPKAERIRG K AR, K LS T YT Bk 1 i A

e o
(3) TR KK B ) DEM S8 2455 T 1 5 THIB RS LSRR, JoHENsh 5 0 15 /K T

TS R LIE i DA I8 B S N S PRIk K AT 220
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22 5-1 JE/KMIZKH G KIMEIK | WK B BEAG R

Tab.5-1 Estimating of the Length of Backwater and Lowwater of Xushuihe River Dam

e | o | LIkt | wbL | BRI | kR |
(k) Az, ) (m) (kW) (km) (km)
B S 145 0.75 1466. 0 2000 1.6 4.9 bSmal
PICERE 261 1.34 1283.0 2000 1.8 3.4 i
X — — — — — — PS8l
HEE 294 1.52 1233.0 2000 1.3 2.4 ik
Ik 542 2.79 1225 26000 2.2 14.3 [
W 717 3.70 — 1000 2.3 2.2 ik
S g - 933 4.81 914 4000 1.5 5.5 vl
Eigisb — 110 1.6 5.8 =
FZHREE — 55 0.8 4.9 cl
Koy 780 4.5 1066. 0 12000 1.9 5.4 ca
Sl — 810 3.63 1004. 5 8000 1.8 4.1 (A~
J\MliE — — — 2500 2.6 3.6 ki
TEEI — — — 2000 2.3 7.2 ik
5% 1311 6. 41 790 25000 3.7 6.2 S8
SE) 1434 7.03 715 13000 2.5 3.4 bSBal
Wi 1627 7.95 670 14000 1.8 4.3 L
RIS 1754 8.99 619.5 10800 2.7 1.6 bSbal
PRE — — — 2000 2.3 1.4 C
OB 2143 10. 83 580 25200 3.9 0.7 bSbal

HRAETFIEEE SR, A BAGUK rh i R 38 A 38.6km 11 M1 /K W B A 81.3km Y BT B, T4k

B 5 KIS R 72%. IR, BRGUK B IE BT A SO K At s i s AR o
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E %
s PRI K L,

— WA EL

X

— VK]

78 7K ] Fie 3K,

.lM@:amn
ML LI lkilametes

Low : 600
P&l 5-1 VKT RE AL [ K T X Rs KT BoR B
Fig.5-1 Schematic of the Length of Backwater and Lowwater of Xushuihe River Dam
5.2 VKA BB 2T 2 558 W53 Wi 53 4
5.2.1 Wit Jiidk:
(1) FIH E 7 &

KM 2002 4£ 9 A ypydt st —5/h TR 32m 25615 4m ARG AEHRE, ARIEEK R
BT EAEGERY, MURRRA NS A RIS B A dr R, il EAR o MR L 2R R G, BTk
B 3R O FRERICFOZE AL, 730k ARLIAAAR . BRESAR . ZDMEAR . DIV AZHR . R ECHR + Bk,
IR + BRAZ + HEARSR . SDRAMAR ., WIAAMK, FEARIR, 7E ERDAS SCFRE T, 456 S0 i A 5s Fiat
FED AR AR . SR A RS IBOE X SO R B AT, ELACD IR DL 2= DU FIZE A% (1999) 1Y
WFIE o AT IRMEX SRR, =25 0 — AR A ND VI, Xof Sl b e ) 2 25 SRk 4l 4
SIEEEEIPEN:SE S G IPNG LSS b9V e il e
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GIS FiA M & Fe 55 1oy FH kil i Ak A A e S4TSRy 2RI F-BE, 2 E oAy i vl
) I —Fh s [ 438 5 vk (M), 2004; 7F H 355, 2007), T AHUK i & 5 5ol Jm 221k,
H 7K HL R I DX I B RSO R -, SRIGTE AreMap 9.2 S RF F BT HLIR S A A
(2) = WA By 55

SR B BEAE o B2 Tk A s ORGSR (5 B S WL 45 g 28 ORI 28 [ I B RP AR 9 5 s (B
HE, 19905 BREEE, 2004), 7ESOWSHIEMEERE 1, %5 RIS 5000 A A5 0 ORI HE 5 A G vk
(FA%E, 2005), FIFHS RS R AT Fragstats 3.3 Xof 7K L3 E I R BB AT L Hb Fr) 555 00A% J)
AT SRS R BTGS2 (1) ZEBEMZSRIZR b, XS /K 8 B A 740 #r,
AR B RS PR TR . SRR o AR ] R KRBT (5 SO IR L 1] . BEHOT- S IR
BESRE T EEL, BT =R B e SO P A RSB, S RS BB AL 1 e e AL AR
B Q) FESOWER b, REZKI S T 430, S B AR e s LA A %) S o 1 A 3 M e B
Bt . U154, Shannon ZHEMEFREL. CONTAG 58U M EBEAT /047 .

F 5-2 FOUFEEOR L X

Tab.5-2 Landscape Indices and Their Meanings

JEIR AR AREX

JERRESMA Sy, BRI ERl, HAH
PEBRZERI A (CA) AR/ N 24 LA R SREBRATE DAy B e st Y o ) 2

Kokt
BEHUT 5 BT R L] | i A S B ALAY , T S e e ST 22 e B
( %LAND ) Z—, HAEMET 0 B S0 i b KB 2+ 43 /D
e — - 2SI PRI, FLARAA /T LD 3 e
mjy | RIS SORE | gt pyiihi - R 52 A 71D FZ Wi
JEH L) (LPT) iy ) B S

. 5 BT e L TP I UL e, AT /1N
PESCEETHIRY (MPS )|\ ooty B HH A8 L FLAT e K MPS (R0 BEHe 0 el

S WA SR B AR AL AR L [ Pt sz it 2 [ S Jo
PERERE

PEYECE (NP) PR WU S B, ST S IE AR OG

TSGR 1345 DS 1) 4 P 5 910k
BT SIROIRER (1) | . 1T BRI BB § 05 B LR
HIARHE; 111=100 J2M 4 DEBela] LLAR A 21 K R 1y
S T AR SERPE , Xt S0 BRI By 4
UHH | Fofe S REVEIR AL (SHDD) | ADRIUEEN ORISRk, BRI Ui
B B SRR

AR B ) 5 UL LA ] BEER T 0 ) T o A
T e, HITE 0-100, FEEU /N2 5 W A TE 1
SAESLAREC (CONTAG) | g i W8T 100 1 420 S0l A7 HE PR 2 0 5
BEHATR £

BEHEE (PD)

226



KBRS ZR e BN e FLA B SR T 5

5.2.2 5OV Ry B

HRAEEE =R A FE R REA A, 76 el MR B RRTR AC MR b & K BRI E SRl e 22, ORIt
MR, FEREARMPIR A KA TE SR . AR S 2E A, G MRMRBER AR R, > 5o UL T
TR 48.37% , ZFEIUBEYAE O T B REALRR B SR/l s LR AR I + BRAZ + HEACPRFNHE A AR b
BEHL, 430 A FOULT AR Y 13.72 F1010.67; 7 SOV AR 19 e/ NI SR MAA AR . AR LLIAA AR E AR
R, 3R 3.63% . 2.61% F1 0.52% ., BRAK. K RAR + BB AR AN ZLHEAR S [ it AR o A 500 i AR
) 64.11%, &1 FIRASH S BEAFIRFLAY 13.72%, £ S A S0 FRAY 11.5% . I R BEHR fif
i BT AR LB, ARARAT 5 LR, N 34.8%, RAZIXIRAIEH R BEE, [RINE, BRARFIAE
LA + 4RAZ + MEARMBEHOT- Y AR . BRI, TE/K e R RE A A BARL (A B b

& 5-3 RUEE B ATV /KA Tt SR A TR e 23 U S U e 4

Tab.5-3 Patch-level Landscape Vegetation Index of Xushui River before the Dam Construction

BEHRZ UGS
FOWEARY
BEMRTEAR | BEHREARETG | BORBEHUE | BEHOPIYmE | BEHUEE (B
(hm’) OB (%) | FRHAB (%) L (hm?) » 100hm™)
HEAR 9601.28 2.61 1.35 2400.32 0.04
L)Y NN 1926.50 0.52 0.64 1926.50 0.05
SR/ 13360.57 3.63 2.04 4453.52 0.02
ﬁmﬁiﬁf*z Tl 5049524 13.72 7.52 10099.05 0.01
BATIREY 2N 17432.26 4.74 2.32 2905.38 0.03
BRAR 178029.80 48.37 34.8 14835.82 0.01
e B AR + Ak 32073.69 8.71 5.92 4009.21 0.02
ZIHERR 25867.23 7.03 2.12 3695.32 0.03
TEABR 39269.45 10.67 3.84 4908.68 0.02
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Fig.5-2 Landscape Type of Xushui Rive before Dam Construction

ESOZR b, XK REAG B M B H 5850k 54, Shannon ZREMEFE SR 1.31, CONTAG 5
By 749, RUPFVGEB MBI, BRARAY DT8R, N 87.89, RUIHRAMG H B4 BEY R LLAR
e TR 55 OO IR EL A AR, T F8ECERAE 70 L Lo L B Hral LR, 3K
TG N BRI, AR N H 3 AT HGdE & BB TR 3
5.2.3 5O JRysgim oy B

T LRI, T LA /K FRL o R AR BB ARbR . HEAR . R BAR + B
STMEMRCRIAR LA + BRAZ + MEAMR, o, (5 FHRBRARII AR R, O 137.44hm”, HUOWIE B2 B + A
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11.46hm*, HYUCHHEARM, H10.57hm’. BEHUR A W AT, X RUIK i s @ BOF 50 U1 B
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K S5-4 TEKITRIEOR I BT e A SEHR IR KL

Tab.5-4 Paich-level Landscape Vegetation Index of Xushui River after the Dam Construction

BSOS
: FERTTBUT : e
U (har) RMIEEL | Fitpl oy | FRTEIEER ] g0nn)
W | & |wm | F |w | & | W | & | #|F

PR 9601.28 | 9601.28 | 2.61 2.61 1.35 | 0.74 | 2400.32 | 2400.32 | 0.04 | 0.04

LA 1926.50 | 1926.50 | 0.52 | 052 | 0.64 | 0.64 | 1926.50 | 1926.50 | 0.05 | 0.05

THAAAR 13360.57 | 1336057 | 3.63 | 3.63 | 2.04 | 2.04 | 4453.52 | 445352 | 0.02 | 0.02

LR + Bk
12 + HEAMK

ELLA IR | 17432.26 | 1743226 | 4.74 | 474 | 2.32 | 2.32 | 2905.38 | 2905.38 | 0.03 | 0.03

50495.24 | 5049457 | 13.72 | 13.72 | 7.52 | 6.74 | 1009905 | 10096.91 | 0.01 | 0.01

FRAR 17802980 | 17802236 | 48.37 | 48.33 | 34.8 | 28.9 | 1483582 | 14824.36 | 0.01 | 0.01

T RR + 1
AR

AR 25867.23 | 2586673 | 7.03 | 7.03 | 2.12 | 1.79 | 369532 | 3693.82 | 0.03 | 0.03

32073.69 | 3207214 | 8.71 8.69 | 592 | 247 | 4009.21 | 3997.77 | 0.02 | 0.03

HEAR 39269.45 | 39264.86 | 10.67 | 10.65 | 3.84 | 3.26 | 4908.68 | 4898.11 | 0.02 | 0.02

TR 0 334.75 0 0.09 0 0.007 0 18.60 0 5.38

P RA SRR EH , BT AAR R T IS AR X — e s i e N . i R4
T RN E AKX, ST I E KRS S W B . 7 S Z R b, K s 5 1)
BEHECEF RF K L i, BE N B 2R RN & KX,

T FE B R IR S5 RS R F AT, 28 B I fof A BEH IS A0 (B A B L AR A3 s K
B2 (0] S5 B NG5E 1 o Shannon Z2AE MG ECTE R IR 5 R T 2T, RRIM BB M 50 2 HE14L,
CONTAG FEEE RIS A T T, (ERAREU)N, F BRI 5 15 A (o 5 08 P 30 118 326 30 1 e
%, A IR SRR A
5.3 45 K SR B 2 T B %A 8 0 5 0 23

21 (habitat) %2 SRR E BIRNAT DA I6 A4 A= Py A EE &R 43, WTDIRE ATy, nT DU

229



WWF KBS DRAP Tl ()

KA. MR, PR AESE, R SEE ) Grinnel T 1917 4421, FA0 ALY BT,
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R IR REA A b 22 AT IR, T L B TR R B % s R RE R A D, PRt
KA — B e P A B AOATAR (SKIREY, WASREE, 20005 #72% 0, ZEHEAS 1998 ) 5 KABM = Xk
PEEA — B TR BE 1 R B U MGE T AR SR OMRsede, g4, 2005) , BERITTAHBIA
JEER] S B At R4 1) R R A A R BB A CRABER, BRER, 2005) o KABS B TESL
MM WS, FOIE T SHCONMERT L (SRR, BERER, 2000) , —RR T4
GBI A RE I FE, RSN HER AT (RREMA A B AT M (B 25HT, JAKAE, 1966) ),
REEAXHR . USRI EOR B e RIMTIE R T I PE B KRAES R —Fh LAk s, BE
FERI, WIHIEYS | LSBT 1Ak, e PR A S R R AR S, B S BT Ry I
HAK SR ME E (Mo, WI5REE, BRAHSC, 1998) o FEZRIGHLIX (R AEM, HE Ju i — R AE i
K 1700m=-3100m Z[a], W4 EH—BAEkER 1400m-1700m Z[A] (B4, SHEA, 1998) .

PRI, AR AT A R REA IR AE 2 | AT o2 . A3 . BTSSR, IR
KT AL 4 K RE A 43 A DX 43 i JS M RIS AR S M, R oAtk W3R 5-5, RIAra R LK 5-3,

& 5-5 FCREAAT S HURIVESZE G 18 b ta) o e

Tab.5-5 criteria for the classification of Giant panda habitat and potential habitat

i H SR TREAEM S b
a7 1500-3100m 1350-1500m
A=A F
Wy <30° 300 -45°
FE# FoiN HEIN
YR F
¥ KAEEM AT

TE GIS HSCHE T, BRI I 1 e 18 X8 N 38 K RE M TS S8 b RIS AE AP L ML J] |, X R I i
JE RBER A BE AR A TS, 25 SR  AE RIS X B AT, VR /KT it Sk A A ) G 8 b T AR
#)360.87 km’, WFEM B HITEIFREY 218.55 km®, RINAEK XSG, KAEME M AR AT L,
FERG I RS/ 23.4 ko 308 B /K FL G IR B0 128 5 R RV B b, o TR RE A T ARG 8,
Mo H D, X R REAN A L b RN AT B M A VA e e SV E
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Fig.5-3 Giant Panda Habitat and Potential Habitat Distribution in Xushui River Basin
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Tab. 6-1 The vehicle flow rate of Yang—Tai highway and yawp from 15 m to the highway

Bk BT | Fins s om | sy | RS ERR
) 33 33 10~ 1
%ﬂ?f%g 10 ~ 20 5~20 10 ~ 30 5~25
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57 Tk, BEWIRTH T HKE LA KA, fORRBMICIE M T . JCRBAN A S 3t AL 3 2 8] 1 A
MIEPVIWT, A TR AT, AT RE S ECG RIS R AR I T

233



WWF KBRS CRAP TR S ()

M
4 L b
A — ik B 215 - 1. 100
N —— 1 1. 100 ovoan - 1,700
D o et s i [ 1. oo coooon - 2,800
I . sor. vy - 3, T

P 6-1 JRRAMAE SRRl 7 T 4
Fig.6—1 Giant Panda Corridor Schematic
6.3 SR fItil
TE R REAHATE S RS AT L N AT R GOK s I, BRUS RIATIRE I 7K S, ATt Y 7K
B ETE, RAEMICIE S, MIMSE4PHRG 1R REA A IRk Lk . DRt .
(1) RRABM AT PE R L IEATIRIA ,  DAE T X5 R RS AE iR aly EA T AT X PR TR
(2) BRZK L vl Y E BT BT R RN I PEE iR, WPRARE, BB TR AN T
JERAT, LAPRUER R B IE B I e

234



KBRS ZRUe R EAN e LAY L A ST

7. RHLIF SO0 K SR FIRE (¥ 52 Wit o

7.1 IR

W1 JE A ) B 2SR Sl AT BEXT S AR IS A | MR B R K SCHL S AR S, T
IXEEFZ AT T 23X R AR A REAN A

WAL RS DL T A 20

Bk RN

S BARBOERY A DGR AR
7.1.1 AL

SRR RN O K 532 S N TR AR S R G AR RO TR A, B N — R AR
DA T AR LIS PR AR PR A o [RIRT, X325 e 3k P %) R RE A LS H B A T 1A, IF
XTI B TG S AT Wl o XA AT AR I A RE T K 06 sl 2 0 R AR A AP I A RS2, JF T
fif LR AR

SRRESE 0915 B AT RE N FL b R BE (B (5 B b kA5, T LA AR R 25 AH G35 A DX Rk
T, ] DO A X T 5 48 . PEMARE (3R 7-1) SR T 0 T AR 1Y BEa

Rl R 2 A A2 K F S A A T B, BRI 3 FRL G T K HL I R RS X, AN S I
Wy A SRR SGh B
7.1.2 HARZEHan G A il

TERC BV P 25 R 2 5, T DAXS 7K B T AR i AR it AR it A T I i A, anT i)
KIN, SCRHEI, SOmB KRGS W] pr o A B A5 7K L T A 8 BRIz A0 K R A 2 b S
HIE B
7.2 PF b ifie

WA FIJUET R RNEIR, S R E SN K B B UERRAE, i 7K B & R RE SR A
FREm IR, W3R 7-1.

235



WWF KBS DRAP Tl ()

R T-1 RETF AR R RERANR R W A PP A v

Tab.,7-1 The Evaluation Standard of The Influence of Hydropower Development on Panda Population
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Fif A& 2 WUk bl 1 KA (P=20% ) i% H FXif

RHL KRR TR0 K AR B AT

HA . m’/s
HI | 1A | 24 | 3A | 44 5H | 614 | 7H 8H | 9H [10H |11 A | 12H
1 204 | 1.68 | 1.43]| 1.33 150 | 230| 327| 568| 5.82 102 | 648 | 3.18
2 204 | 1.68| 154 1.33 11.5| 215| 8.14| 439 | 7.66| 558 | 634 299
3 1.94 1.76 1.54 | 1.24 10.1 2.15 162 4.20 11.0 40.2 729 | 2.99
4 1.94 1.76 1.80 | 1.24 7.62 2.30 76.2 3.65 8.33 28.9 8.71 | 2.99
5 1.85 1.76 194 | 1.24 5.49 2.02 454 2.93 17.1 20.5 591 | 2.99
6 1.85 1.68 1.80 | 1.24 4.30 2.15 19.8 3.03 53.0 15.5 5.58 | 2.99
7 1.85 1.58 1.54 | 1.24 3.80 2.15 11.3 342 56.8 12.5 520 | 3.18
8 1.85 | 1.58 | 1.67| 1.24 346 | 1.87| 889 | 365| 222| 102 | 4.87| 3.18
9 1.85 | 1.58 | 1.67| 1.24 327 | 1.64| 51.6| 446| 123| 932| 520 | 299
10 1.85 | 1.58| 1.67| 1.15 346 | 1.75| 535| 582| 847| 8389 | 558| 299
11 1.85 1.58 1.54 | 1.15 3.46 2.15 23.4 5.82 7.57 12.6 5.58 | 2.80
12 1.85 1.33 1.54 | 1.06 3.51 291 13.8 4.83 6.72 8.89 520 | 2.62
13 1.85 1.33 1.54 | 1.06 9.65 2.03 9.56 4.46 9.27 12.8 520 | 2.62
14 1.85 1.33 1.94 | 0.984 7.00 1.51 7.48 3.65 21.2 21.9 487 | 2.46
15 1.85 1.33 1.94 | 0.984 6.34 1.43 5.91 3.22 41.6 15.1 4.87 | 2.30
16 1.85| 133 | 1801|0984 | 487 | 143 | 487 | 263 | 875| 11.3| 458| 2.29
17 1.85| 133 | 1.80| 1.20 39.7 | 154 381 | 223| 757| 932| 458]| 230
18 1.76 | 133 | 1.80| 4.05 431 | 133| 3.81| 204| 591 | 771 | 431] 230
19 1.76 1.33 1.80 | 4.97 17.4 1.24 3.38 1.75 12.2 7.33 431 | 246
20 1.76 1.33 1.80 | 4.66 13.0 1.06 3.59 2.68 20.2 6.95 4.05| 246
21 1.76 1.24 1.80 | 3.46 10.4 1.40 3.59 2.55 12.5 7.33 4.05| 2.46
22 1.76 1.24 1.67 | 2.92 7.48 8.14 2.99 2.06 20.1 9.32 3.81 | 246
23 1.76 1.24 1.67 | 2.45 591 55.8 2.62 1.77 394 8.47 3.60 | 2.46
24 176 | 124 | 1.67| 245 487 | 245| 396| 1.77| 460]| 8.09| 3.39| 2.30
25 176 | 124 | 1.67| 3.28 431 11.7| 818 | 206| 325| 7.33| 339 230
26 176 | 124 | 154 | 431 381 | 847 | 125| 795| 435| 7.33| 298| 230
27 1.76 1.24 1.54 | 431 3.81 7.71 11.0 8.80 80.4 7.33 3.18 | 2.30
28 1.76 1.37 1.54 ] 5.11 3.60 5.82 13.6 6.43 77.1 8.09 3.18 | 2.30
29 1.68 1.54| 4.09 3.23 4.31 17.7 5.87 167 8.47 3.18 | 2.30
30 1.68 154 7.14 2.80 3.46 12.0 5.49 148 7.57 3.18 | 2.30
31 1.68 1.43 2.46 4.83 6.86 2.30
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WWF KBS DRAP Tl ()

Fik & 3 MU hL KA (P=50% ) i% H F3¥if

BT mfs
H# | 1A | 2H | 3H | 4H |5H |6H | 7H | 8A | 9H |10H |11 A | 124
1 195| 152 135| 196| 196| 243 | 203 | 653 | 960 | 497 | 3.60| 1.99
2 194 | 141| 135| 196| 192 225| 190 466| 620| 492| 3.49| 1.97
3 185 1.52| 135| 2.03| 520 211 105| 3.03| 465| 7.95| 3.48| 1.97
4 1.83| 1.62| 135| 247| 748| 232| 6.15| 223| 4.08| 658| 339| 1.96
5 1.83 | 1.52| 135| 257 | 189 | 342| 506| 1.83| 455| 487 | 331| 1.85
6 1.83| 156| 135| 259| 979 | 823 | 691 | 1.54| 434| 4.09| 320 1.84
7 183 | 1.62| 136| 260| 591 | 530| 511| 181| 596| 361 | 3.18| 1.84
8 183 1.69| 144| 278 | 4.16| 348 | 394| 198 | 284 | 349 | 328 | 1.84
9 183 | 1.64| 145| 285| 330| 276| 329| 278 | 379| 358| 3.10| 1.84
10 | 177 156| 145| 3.18| 280| 234| 3.14| 492| 243| 361 | 293 | 1.84
11 1.69| 1.51] 136| 3.04| 483 | 279| 50.1| 396| 229| 3.65| 290| 1.84
12 | 169 157| 135| 3.88| 12.1| 478 | 483 | 487| 28.7| 431| 275| 1.73
13 1.69| 157| 135| 738| 32.1| 596| 17.5| 3.82| 116| 8.14| 2.73| 1.72
14 | 169 157| 139| 596| 904| 549| 100| 516| 941 | 149| 258| 1.72
15 1.62| 1.57| 136| 577| 324| 405| 653| 351| 68.1| 205| 257| 1.71
16 | 139| 157| 132| 471| 17.7| 327| 185| 212| 51| 21.0| 256| 1.60
17 160 | 1.68| 136| 3.88| 506| 268| 119| 244 | 329| 194 242| 1.55
18 1.69| 1.69| 136| 327| 372| 251| 7.62| 246| 213| 194| 241| 1.60
19 | 1.69| 164| 133| 272| 18.8| 236| 544| 342| 158| 189| 241| 1.60
20 | 1.69| 1.57| 145| 243| 115| 3.08| 506| 431| 11.8| 17.9| 234 1.60
21 176 | 1.56| 145| 221| 738| 7.81| 420| 325| 17.7| 139| 235| 1.60
22 | 1.83| 146| 132| 2.10| 601| 662| 381| 262| 162| 108| 232 1.60
23 190 145| 144| 197| 506| 448| 3.78| 240| 11.5| 861| 224| 1.60
24 | 198| 145| 145| 267| 429| 3.68| 338| 238| 941| 7.05| 2.18| 1.60
25 197 145| 145| 729| 3.86| 293| 343| 236| 894| 577| 2.12| 1.60
26 | 1.84| 145| 146| 554| 4.14| 240| 270| 2.17| 133| 539| 2.11| 1.60
27 176 | 141| 161| 359| 4.00| 219| 237| 236| 11.6| 520| 2.11| 1.60
28 171 136| 213| 291| 349| 217| 243| 281| 9.04| 483| 2.11| 1.60
29 | 1.69 323| 245| 292| 258| 212 733| 7.0| 444| 2.11| 165
30 | 1.69 257| 2.09| 277| 329| 221| 227| 549| 413 | 211 | 177
31 1.64 2.07 2.77 195 | 11.7 3.86 1.73
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Kihaé 4 M ERIELRS KAE (P=80% ) i% [ F-H4idi it ¢

RHL KRR TR0 K AR B AT

7. m's
Hig | 1A | 2H |30 | 4H |5H | 6Hd | 7H | 8 |9 |10H |11 H |12/
1 0970 | 0984 | 1.44| 1.32| 3.12| 0.606| 30.5| 2.72| 1.02| 1.70| 216| 292
2 0.970| 0989 | 1.53| 141| 257| 0.606| 13.1| 2.24| 0984 | 1.64| 205| 2.74
3 0.970| 0989 | 1.53| 1.54| 232| 0.606| 549| 194| 6.53| 1.53| 201| 2.67
4 0970 0989 | 1.53| 145| 228| 0.606| 7.24| 1.82| 520| 146| 194| 2.67
5 0.970 | 0.989 1.53 143 2.04| 0.558| 4.78 1.21 3.18 1.41 1.90| 2.67
6 0970| 0989 | 1.53| 143| 1.85| 0.582| 2.73| 0937 | 228| 141| 1.83| 2.67
7 0970 | 0989 | 1.53| 143| 1.74| 0.629| 1.67| 1.02| 1.61| 132| 1.79| 267
8 0970| 0989 | 1.53| 143| 1.63| 1.30| 3.32| 1.19| 127| 130| 1.68| 267
9 0970| 0989 | 1.53| 5.06| 1.63| 159| 422| 131| 1.13| 151| 1.61| 267
10 | 0.970| 0989 | 1.53| 10.1| 1.56| 1.14| 124| 1.07| 1.04| 1.57| 1.58| 267
11 0970| 0989 | 1.53| 123| 1.63| 0.823| 381 1.18| 1.09| 1.58| 1.51| 2.67
12 0.970| 0.989 1.53 13.2 1.56| 0.639| 549 1.04| 2.31 1.72 1.51 2.67
13 | 0970| 0989 | 1.53| 134| 142| 0.615| 26.2| 0.960| 3.23| 212| 2.06| 2.67
14 | 0970| 0989 | 1.53| 7.81| 1.32| 0.615| 12.4| 0.880| 2.50| 2.04| 423| 2.67
15 0970| 0989 | 1.53| 544| 130| 0.615| 7.38| 0.828| 2.10| 1.93| 77.1| 267
16 | 0.970| 0989 | 1.53| 3.89| 1.22| 0.625| 4.97| 0.766| 3.15| 430| 59.1| 2.67
17 | 0.970| 0989 | 1.53| 295| 1.21| 0.776| 6.95| 0.795| 10.5| 26.5| 243| 2.67
18 | 0970| 0989 | 1.53| 2.64| 1.21| 0.790| 12.2| 0.724| 7.14| 239| 148| 2.67
19 0.970 | 0.989 1.53| 4.64 1.13] 0.757| 6.67| 0.766| 4.58| 239 124 2.67
20 | 0970| 0989 | 1.53| 525| 1.11| 0.681| 4.24| 0.695| 343| 17.3| 10.1| 2.67
21 0.970| 0989| 1.53| 33.0| 1.16| 0.710| 4.20| 0.710| 296| 9.60| 8.04| 2.67
22 | 0970| 0989 | 1.58| 14.8| 1.11| 0.710| 4.26| 0.748| 2.56| 6.15| 6.62| 2.67
23 | 0970| 0.989| 2.40| 894| 0970| 0.615| 3.23| 0.748| 249| 449| 549| 2.67
24 | 0.970| 0.989| 2.07| 7.10| 0.828| 0.606| 2.02| 0.748| 2.36| 3.54| 4.83| 2.67
25 0970| 0989 | 1.83| 6.25| 0.757| 2.02| 1.90| 0.757| 2.13| 3.08| 4.33| 2.67
26 0.970 | 0.989 1.58| 5.68| 0.823| 5.54 1.85] 0.738| 2.06| 2.70| 3.94| 2.67
27 | 0.970| 0.989| 1.56| 520| 0.889| 2.14| 1.36| 2.02| 2.13| 251| 3.60| 2.67
28 | 0.970| 0989 | 1.56| 4.52| 0.847| 1.28| 1.13| 1.52| 226| 244| 3.33| 2.67
29 | 0.970 1.45| 3.86| 0.748| 0.861| 1.20| 147| 2.09| 2.52| 3.12| 267
30 | 0.970 1.45| 343| 0.677| 1.01| 427 129 190| 255| 293| 2.67
31 0.970 1.34 0.615 359 1.13 2.37 2.67
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