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function zoning is rational or not. Irreplaceability, which indicates the importance of each individual planning unit in
achieving the entire conservation objectives and reflects the spatial distribution and variation pattern of biodiversity
conservation values, is a concept recently introduced to biodiversity conservation planning. Combined with the index of
human activity disturbance, irreplaceability can be segmented into different ranges to establish relationship with function
zoning. Within the framework of systematic conservation planning, this study first identified indicator species and priority
ecosystems according to the characteristic of biodiversity in Three Rivers Headwater Region. Then, potential habitat
distribution areas of the identified indicator species were predicted using GIS based on the species habitat characters, and
the irreplaceability values were calculated by using C-Plan software. Finally, the calculated irreplaceabvility values were
combined with the human activity disturbance index to delineate the function zones by irreplaceability value range
segmentation. Contribution of the new function zones and that of the original ones to biodiversity conservation was also
compared. The results showed that the spatial distribution of the areas with high irreplaceability (including Zhongtie,
Jungong and Maixiu in the east; lakes and alpine meadows in Suojia and Qumalai in the west; wetlands of Zhalinghu,
Elinghu and Xingxinghai in the north; forest and shrub areas of Yushu, Nanggian and marsh of Dangqu area in the south )
matched principally that of the the core zones of original ones. The percentage contribution of the new function zones
improved much more than that of the original ones even with no increase in the area of the zones. With the new function
zones, the percentage contribution of the core zone, the core zone + buffer zone, and the entire three zones increased from
61.20% to 71.21% , 77.57% 1o 92.43% , and 91.20% to 95.40% , respectively. In terms of protection status of the
surrogates, both the new function zones and the original ones covered all the surrogates, but the new zones covered more
surrogates than the original ones. Percentage of surrogates protected by the original core zone, core zone and buffer zone,
and the entire three zones was 27.50% ,47.50% and 80.00% , respectively. However, the corresponding percentage of
surrogates protected by the new zones was 32.50% , 77.50% and 87.50% , respectively. All the protected objects met the
targets in the new function zones but three types of ecosystems including lakes, Carex meadow, glaciers and snow
mountains, as well as two species of Argali sheep (Ovis ammon) and Black-necked Crane ( Crus nigricollis). This paper
discusses the implication of the study and potential application of the employed methodologies, and puts forward proposals to
adjust function zoning of the Three Rivers Headwater Region in the near future. The proposals are as following: building
new nature reserves or adjusting existing ones based on the results of this study and actual conditions in order to improve the
contribution to protection; carrying out strict management of and developing comprehensive strategies for the areas with high
irreplaceability values and high man-included disturbance in the buffer zones in order to avoid losing biodiversity caused by
human activities; conducting reasonable exploitation of water power and mines in the experimental zones identified by this
study with consideration of local economic development status and the impacts on surrounding water, vegetation and

residents.

Key Words: irreplaceability; human activity disturbance; function zoning; conservation contributions; C-Plan
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Fig. 4 Ratings of human activities in Three Rivers Headstream Region
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B5 ETAUTEREMALBD THROEXIERE
Fig. 5 Map of function zoning based on irreplaceability and human activity disturbance
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Table 1 Comparison between existing and new function zoning

oc NC 0CB NCB OCBE NCBE
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B X E S % of study area/% 15.81 9.86 30.73 26.44 57.36 42.79
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Area of new zones protected by original zones/km
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Appendix I  Names of sampled ecosystems and vegetation types and corresponding targets
WG A RS i REtTE (R EAR ()
Code Name Ecosystem type Vegetation type Endemism Target
1 KNl S R G 2270
2 WA AR RSG 4371
3 EEZIN BMESRE H s e A 44
4 A BB HBMES RS FEMRAF AL TT Akt bk 682
5 BERE AR AT RS FER A R LU bR 35
6 IAREY 270N BMESREG PR IR A rh AT 5
7 GREFN 2N BMETRE FERAT AL T7 8 S B Ak P E R 96
8 ik HBMES RS Hh s 7 - i b 22
9 HEREEM FMAET RS p AR PR SR AR PERA 175
10 IR B BMESREG PR BT bR o E R 1056
N BWESRSE WA 4 735
1 B LS R4 A P SR T IR 12
13 G FR A BMESRS B 55 L P e PR A 1300
14 SKAEFEHS LA BMLEERS . s LS e ] - A 1385
15 S 5 ) FRES RS [EESA 19200
16 BT ) HFAE SRS o5 R ) 440
17 e ) WS ARG i FE A XA 1593
18 £ It A R REABRG (SRR XA 4146
19 N AR ) RIS RE 123 FE T ] IR 3464
20 iz e HIFESRG TR FE 5 11001
21 T B FFAES RS 1o FE 5 DXBRAT 3319
R =TRMAERIPETOMHEREERP B
Appendix I Names of sampled species and corresponding targets
g W Ifl%ﬁa‘)f‘ﬁ'ﬁ?& iR A b T4 17‘%5?‘ Hr
Code Species Nat,l onal  Endangerment Endemism Latin name Target
protection level  category /km?
1 W 1 WifE(EN) [ Pantholops hodgsoni 18252
2 T O 1 S fE(VU) T e R A Equus kiang 15345
3 UIgERS 1 Zf&(VU) o [ R AT A Poephagus mutus 48126
4 ey 1 WifE(EN) Panthera unicia 39291
5 fEs 2 Wifi (EN) o R A Ovis ammon 16234
6 b9/ 2 S 1G(VU) A W Macaca mulatta 254
7 2= 1 Biife. (EN) T 5 SRR AT A Moschus sifanicus 16308
8 =y 2 {}/F)ﬁfﬁ,( EN) T 9 e R A S b Cervus elaphus 9000
9 733 2 W& (EN) ERIESEA e Ursus arctos 1260
10 HERE 1 Hifa (EN) v [ A Cervus albirostris 20791
11 N 1 S 1G(VU) Moschus berezovskii Flerov 4061
12 S5 1 Hifa (EN) Panthera pardus( Linnaeus ) 13118
13 TR 1 Wifi (EN) o R Grus nigricollis 40142
14 S 2 & (VU) o E A Crossoptilon crossoptilon dolani 6282
15 ok AT HE 1 & (VU) v ]V e A A Lophophorus lhuysit Geoffroy 35681
16 ki miccr) R (T 207
17 JHgE W& (NT) T [ A Androcorys ophioglossoides Schltr. 148
18 VT JRAE W& (NT) R Habenaria tibetica Schltr. exLimpricht 201
19 e SfE(VU) bR edee condaliolia 1441
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