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Ecosystem diversity and economic valuation of Qinghai-Tibet Plateau
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Research, CAS, Beijing» 100101;2. College of Resources Sciences, Beijing Normal University, Beijing, 100875 ,China). Acta Ecologica Sinica,
2004,24(12) :2749~2755.

Abstract; There is a high biodiversity of ecosystem types in Qinghai-Tibet Plateau, which provide not only a various of
ecological function but also many ecological services. This paper estimated the monetary value of ecosystem diversity and their.
The results show that economic output is some 170X 10® yuan (RMB). Compared with this figure the carbon dioxide fixation
and oxygen release for atmosphere regulation are about 15. 39X 10°t » a~'and 11. 18X 10% a™' respectively and their economic
value exceed 10015X 10* yuan (RMB). The ecosystems especially alpine grassland system plays an important role for water
holding. Annual water holding reached to 2600 X 10* m® and its economic value was equal to 1750 X 10* yuan (RMB). Air
purification services of forest was about 255X 10® yuan (RMB). The ratio of product economic value to ecological services value
is 1 : 70. The data proves that the economic value of ecological services is much higher than direct use value and therefore, the
protection of ecosystem diversity will be the base for maintaining life-supporting system of Tibetan Plateau.
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DAt EA B A B ST AR A0 1+ 100 FHEBE . RPEMERARRBESEEZASHEIN 1 100 T+ EFEHE
BEUEFEBERSH A 1 100 TRELHFAE BT GIS WA HE L S T 1 400 FHHFRE R ESTE>ECGER
1), 7 3C o BT RO F 1 7R TR 4 25 7R 4 256 0 T BUBOHR 38 A UG O AR BE E AT 403 4 .

FRRBEARSABREREE, TR EL SN MEEHEURERBEEZREGREIBHRAENERERT 7
AEBRGEAB ABEREAEL KKIAEFA ELA REER REEANSERELESRE WANBEBHESRA
HEXSH WETREFEMNESRESHE. FRRENEIELESRERBEEAWRNE | Fin. HPUSFHRB ML
BRENT, HEERMN50. 16%  HRKEREAESRE, A5 370 EL . HBPEESRENSRE, FHESFRILERAHT
MEMER, ANERESESREZHEURBRRTEEN. £ FENESHEEIYHSHERGT RFVERLKNF.

*1 EHEREELESREABREAER
Table 1 Ecosystem types and areas of Qinghai-Tibet Plateau

72 ;28 %)
%7 Ecosystems types Are?(fmz) m::rzijagg
24 Forest © 217824 8. 61
TR 45 11 #b B 4% 41 M Ak Temperate zone mountain evergreen coniferous forest 4102 0.16
T A P B 4R 4t H AR Subtropical, tropical evergreen coniferous forest 26980 1.07
I Pt A3 L) H B 4% 41 M AR Subtropical , tropical mountain evergreen coniferous forest 136600 5.40
B | T3 7% 1 B M Ak Temperate, subtropical broadleaf forest 50 0. 00
B #H5 1 #0798 0 /N K Temperate, subtropical mountain deciduous micro-leaf forest 925 0.04
F K B T NE R - G R MR IE 32 Ak Tropical lime deciduous and evergreen broad-leaf forest 24698 0.98
T #4543 B i Ak Subtropical evergreen broadleaf forest 4004 0.16
5 TR AR P 4% 8 Ak Tropical evergreen broadleaf forest like rain forest 6089 0.24
F P4 B M % 4% B8 AR Subtropical sclerophyllous evergreen broadleaf forest 14058 0.56
P B M T AR R K E M B Tropical evergreen broad-leaf rain forest and secondary vegetation 319 0. 01
B #h Grassland 1287230 50.16
18 P BE 45) B ;L Temperate meadow steppe 1839 0.07
1B 4 B JH 2 Temperate steppe 46716 1.85
1B YETE 35 1 2% Temperate desert steppe 10010 0. 40
B R B R ¥ Alpine meadow steppe 59892 2.37
B FEE R Alpine steppe 382123 14. 87
B FEFTH B L Alpine desert steppe 66433 2.62
B B JR 1L 5 28 Temperate steppe desert 3016 0.12
BYETEE Y Temperate desert 34006 1. 34
B EFEE Alpine desert 38010 1.50
A 78 B 2 Tropical shrubby tussock 799 0.03
B A2 Warm tussock 561 0.02
B8 ¥4 3 2 M2 Warm shrubby tussock 2916 0.12
531 2 f1) 28 Low-land meadow 14424 0.57
B 4 1L # 85 f5) 35 Temperate montane meadow 56967 2.25
HFEE H 2 Alpine meadow 569518 22.51
4% B Farmland 42796 1. 69
AR # Marsh 3328 0.13
WA Lakes 29182 1.15
FE# Desert 949232 37.53
K3t Sum 2529592 100. 0

2 BRYMAOS R

HTRBEASRENZHE, VEREZROYMOEFRBETEENKMGF WWBRT RARSRSLHYHESEE. R\
X RBEEYHE R ERSROYMBREFEE . R SAER. SERRZHRYHAL. RhREHEYA 1500 B, 5+
HEFHYMN 7% . BEMYRE 60 MEHRE B/ HEERIY LA 33 R, H2EHRESIWB W 43. 7%, B H Bl w H
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RARAY RN EE R 257, %2 BEBRGRSEHELSLENEAL

3 AYMBHEMYESTEREZSFAEITR Table 2 Biodiversities of Qinghai-Tibet Plateau and their percent-to
SR R EE MRS TR, BR My A% the total of China |

ST B 7 T LG SL SR B RE RO 2R A5 IR T B 0 oK AHE BEH SEF CEEH

BRI A 5 R S U (R T TR SRS 8 D e ane~® Percentege of

Tibetan species

THRES . Y R A (B B A I BB A E AR S A BEFAY Vascular plants 1500 12000 32840 36.5

fEH R . L% 3% Mammalia 103 210 581 36. 14
3.1 YIS EEEANE 5% Avifauna 263 532 1244 42.76
WRRR M Z R R B R RS =y T Reptile & 36 2.0
P2 Amphibiotica 21 80 284 28.17

PR . RN T HRE RN EE XORABERITE™ g pp _ 115 3862 2,98

e XA XEHREKBNARESRERBERA K
R AR EN B, NIRRT R, HESRILE 3,
MGEIH 45 R F R IR A 7 2 BE BT 12 it B9 7 p X

*3 BEBSRESREFANEELFNECKI0°¥RMB)
Table 3 Economic value of biodiversity for direct use

1999 M 2000 EM= 2000 £ N{E

EHENE, REEERE X SRR ERESREN Pmﬁf‘{ym Gross production Gross production  Increment

%Hﬁ . value in 1999 value in 2000 in 2000

32 EMEREOEERS R T walpotus 152 s e

321 EVKSRANNE FESREAAARLER  4ra L e g

GEATERGENRREREYEF R EERES K Foresuy produces

0908 5ot S B 0 A B M A T R T B B 4 f*{fﬁpd 105.7 123 6.6

RASETHMESFONRAMBESREFALESRE 4o

KREAEMBRAEFHNEEERAE D, Aquicultural products > 058 0.03
BABY—BEREBE. Y4 EREYERSSE B4 Bit Total 163. 95 170.18 6. 23

7= 3R 400, TR A X AR [ M L P R B (B * #51 1990 4F #2544 7B According as the price of 1990

FEERENEM BEFREHEBOBT S EAYPEX T Y E R AR RN AN ERNEYR  RFNEHR CO,

EER. QB E MY B R PO 2 /hm)HM (g 5,
MERBEBRAEYE > ROTERE FEHAROHETTHP, Bio ARENENR . We AREDHAEF R EK

R,PAEYEHFRENEF R EHEBUIHEDERENZE KBMEXMENRENEZZEYMHIERTE LY R .

A—Wo x P
Ei

HEABRERN CO, KAFFM R A SCR AP AR AT ., —F 2 RESHEHEBLE 050§ /1C), 5 —FERE
254 B R FA ¥ MR AR B B I B K IR OB A A B, B4 I e BRI R 255 TP . IHEERRE 6.

ERBERESRE. A8 RAA TEMK 50270 ~70%, Bk, @R AL R BN ATH I REZREK MK ARNER
ABEFAAEEEN, UNMAESREERKETHMEMT R TUHERA N ZFHRL BRIV ASKNEARS
BT 4 P A, T SEbs E— B A AR R D S S — . WEEES RS- RIFRIREAR BN TEYRER
FREE, b B R A o 2 A AR S T (0T A L R T i AR S 400F /1, I R A 4B A 2 800
¥/t Bt X BEREERHNENRAENETMRETHEBE G D.
3.2.2 WHRKFEMIIE BWFEKEEFAMESMEZESNES - FAAEBEAEREK HRIRTE AHERS
e, ARABREBRFBKENE MBRHESEREBRF K ENEHEEa TR E. XEAKEFHETETRERR
MAESRGERITKITHDIRE:

Bio = &)

W=0XRXA 2

bW HHEMREFKBEER M) R FEKE, A FTKER, 0 HBRRAR . BENRERN BB ERH BHEE
ERAF BB, R R/ FEK B 4096 ~80% Z 1810, %o 7 580 w0 JBL )1 O 2 85 L1 ¥ A MR L2 R R /K B
WAE#E 30%6~40%"), HEMAEEMAHREESITERENRER, WA EEUZL REMRHNIE. CHRKERBEEHENL
MAARA R R B SR K I 54% ~74%, Bk, UF S RS MOF R RARRE S KR/ 5520, M4 AR 2 3 R BN
0. 45, #FFH AKX B F B BT B 600mm. FRAKAIZE ZBCE 5 HE RS WAL, — R EREK RRBEAS, Bk, BUF A
MR A LN 0- 4, FHMT R Y 800mm. BFJY M, B (97 & BUR 5 MK B 40 PR T AR A AT, B 0t B IR R
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Table 4 Biomass and carbon sequestration of forest ecosystem

. HEMREET N FEYR B CO. & HiAlmkE
-3 HE R (km?) . _—
E com t A NPP Annual biomass Carbon fixation Pure C
syste: €
cosystem types reas (t/hmZea))  (X10%t/a)  (X10%t/a)  (X10%/a)
ﬁ’r?lﬂ B & 4 M Ak Temperate zone mountain evergreen 4101, 51 3.875 0. 016 0. 026 0.00
coniferous forest
A ical, ical
T 74 HeH 0 4R 61 0 A Subrropical, tropical evergreen ) co0, 4 18. 986 0.512 0.835 0. 007
coniferous forest
Ay LW tropical , ical
SEARF A HF LK SR I B Subtropical, tropica 136599. 92 7.735 1.057 1.722 0. 228
mountain evergreen comferous forest
SR R ySs ical b
WM | I A % - B K Temperate, subtropical broadleaf 49. 59 7. 243 o 0. 001 0. 47
forest
N N , ical
WA LA WIRFE /M Temperate, subtropica 924.78 4.263 0. 004 0. 006 0
mountain deciduous micro-leaf forest
[TV n - H
IR O IR O AR R RSO Tropical 00, oy 18.819 0. 465 0.758 0. 002
lime deciduous and evergreen broad-leaf forest
B A % 4% M H Ak Subtropical evergreen broadleaf forest 4003. 94 19. 624 0. 079 0.128 0. 207
AT Tropical dleaf f
AAHT AR B SR O M Tropical evergreen broadleaf forest o 0p o6 19. 343 0.118 0.192 0. 035
like rain forest
& Subtropical scl hyll
344 GEnt AR IR A Subtropical sclerophyllous 14058. 44 9. 546 0.134 0.219 0. 052
evergreen broadleaf forest
w i Tropical d-~
A SR IR AR KL AR Tropical evergreen broad- )0 o 17. 169 0. 005 0.009 0.06
leaf rain forest and secondary vegetation
217823.55 2.39 3. 895 1. 061
x5 EREREMESRENEYRINEEE
Table 5 Biomass and carbon sequestration of grassland ecosystem
FTE&E DALTE A # DEYR &g CO, & A etk
AT E R (km?) ~ RAERED @ o HEmRR
Grassland t A Dry grass Biomass unit Total biomass CO:; fixation Pure C
rassian S
ype reas yield(kg/hm?) area(t/(hm?«a) ) (X 10%t/a) amount( X 10%t/a) (X 108/a)
e 1839 1465 7. 669 0. 014 0. 023 0. 006
Temperate meadow steppe
TR P B F 2K Temperate steppe 46716 889 4. 654 0.217 0. 354 0. 097
BT R RR Temperate desert 551 455 2.382 0.024 0.0389 0.011
steppe
E-3 i
w ‘.ﬁﬁ]ﬁﬁ% 59892 307 1. 607 0. 096 15. 690 0. 043
Alpine meadow steppe
T FE B F( 2K Alpine steppe 382123 284 1.487 0.568 0. 926 0.253
Egﬁﬁﬁﬁ% 66433 195 1.734 0.115 0.188 0. 051
Alpine desert steppe
BHERRA TR 3016 465 4.135 0.125 0. 020 0. 006
Temperate steppe desert
BT 25 Temperate desert 34006 329 2. 926 0. 0995 0.162 0. 044
B R B Alpine desert 38010 117 1. 040 0. 0396 0. 0645 0.018
felcd Ve S
Tropical shrubby tussock 799 2527 13.712 0. 0109 0.0179 0. 005
BR ME B A2 Warm tussock 561 1643 8.915 0. 005 0. 008 0.002
i 3cd e
Warm shrubby tussock 2916 1769 9.599 0. 0280 0. 046 0.013
1% Hi B f5) 2 Low-land meadow 14424 1730 15. 426 0.223 0. 363 0. 100
BEEU TR X 56967 1648 14. 695 0. 837 1. 365 0.373
Temperate montane meadow
B EE 4 ¥ Alpine meadow 569518 882 7. 865 4.479 7. 301 1.992
& it Sum 1287230 6. 881 11.034 3.014
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FEH AR HNBRRREE R 0.5, MR ERERMA AR b FREM X FEmMmE DA RERI B, 5@ R Hh 0.001.

o BEREIARESREAECO. BERRALHFMNE xR7 BRBEABESREGERFT O, RRALFNHE
Table 6 Carbon sequestration and economic value of different Table 7 Oxygen release and economic value of different ecosystems
ecosystems ' . B OMETFME
B COLM & P 1 - O Fe i i Economic value for oxygen release
L ERRGER  Amount of
co, B g Value of carbon fixation Ecosystem oxygen ERESHEE: 75 MR A
EERARR  (X10%/a) Bk AR A B types release  (X10°¥RMB) - OX10°¥RMB)
Ecosystem types COj fixation (X 108US § ) (X 105¥ RMB) (X10%/a) Medicinal oxygen Forestation
amount  Carbon taxation Forestation price method cost method
method cost method FEHAK Forest 2. 829 2263. 20 721. 40
FEHK Forest 3. 895 159. 48 271. 086 M Grassland 8.015 6412. 00 2043. 82
HHb Grassland 11. 034 451.72 767. 837 & Marsh 0.077 61. 60 19. 64
B Marsh 0. 106 4. 31 7.342 o D " 0.225 180. 00 57. 38
eser . . .
FR# Desert 0. 301 12. 67 21.538
& B Farmland 0. 047 192 395. 68 4% M Farmland 0.034 27.20 8.67
£t Total 15. 391 630. 11 1071. 059 it Total 11.180 8944 2850. 95

R IR K I B T SRR IR BT LUK KM TR F TRM MR R 1988~1991 FLEKEEZRBENE,
BRI Im® EEFRAREREY 0.67 T2 UHEN KN WERSFEARESAEFRFKEREAEFNEME S
B . '

#8 FRBEARALSREERFRKERERLFHNE

Table 8 Water maintain and economie value of ecosystems

EBRRERR T A (km?) ek 2 BREAK TKIEHFF B (X 10%m?) ZEFHE (X 10°RMB)
Ecosystem types Areas Rainfall Runoff coefficient Amount of water conservation Value

FEHMK Forest '

41 #K Conifer forest 167681. 96 600 0.45 452. 741 303. 337

1’8 M #k Broad-leaved froest 50141. 69 800 0. 40 160. 453 107. 504
i Grassland 1287230 300 0. 50 1930. 845 1293. 666
B Marsh 3328 375 0. 45 5.616 3.763
4% M Farmland 42796, 250 0. 50 42.796 35. 842
FEE Desert 949232 150 0. 001 9. 249 6.197
£t Total 2621. 399 1750. 308

3.2.3 #HMpiuzhee P IR SO, . HF.CL,.CO, %A H Uk, K SO, BaH ARMEBAESE . Bk, X B 22
BB AL SO, KIZhEE . Mt SO, AR s 4k 19 VL T 24055 BI04 55— A ) 2 T TR Y25 oy 2 81 4 95 2 0 T TR ol — 38 4
SO, , 88 =, iff it 48 97 14 2 T MR M 1) SO,k 35 4k B HE 6 4 40 4 79 . AR B X 8 [0 R Tl A M R il SO, R BB 1 A B0 B 7 8
B SR bR b o AR i SO, BB 0. 0406 X 10%, Bl I SO, i) A4S 2 600% /¢, I & AR AR BB B |4 SO BT - AT &
M 18X 24. 36 X 10° JE.,

MERRSBROEBEYR, EANSBE NGRS R eGP AR R, R ESRERG B 5% R
A L Zs SRR . B E AT AR B AR AR BB 2 B 33. 2 1 10. 11 o/ Chm? - 2), T BIBOR R M EA R 170¥ /118,
HWHENTREERNESRER LR ARHAEFMENE 9 Fin.
3.3 BEEERAYESHAUESTFNENSE I

FRERMSENBEBRNSBERSETTEENEYH L XEZRHEROEY A ALRME T £ 5, [ dh
ANRBUTERWESRSF A% ME LR ERHREYESHUEESRS REEFNEAITHERY, SEESRS RN N
fHIZE K FAES HBMEGK 10,
4 Fit

ARG TFRFESHENBREEMESRENSHES NG KIS S ERFRSPE . B0 RIKHUR &
FEAAEXFENER FREPFESRESHERRPASHENXE, ATASRENSHASRSUREURL. R
EHTHRNHE RS . B ESRESHEERREFMEMNTIMEREETFHEDSRESHEERS WIA NRKFET
HATHOR R B A SRS MR REDABRABRER. BTFWAMNTRETE MERSFRESRESHERLR
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Table 9 Purification services and economic value of forest

¥4k SO, B ThEE Sulfur dioxide absorption

EERERD B (k) Bk SO. 8986 R SO. B8 B
Ecosystem types Areas Ability for SO Total of absorption SO Monetary value (X 102 ¥ RMB)
(kg/(hm? + a)) (X10%t/a)
& M- #k Conifer forest 167681. 96 215.6 0. 031 21. 691
P& & #k Broad-leaved forest  50141. 69 88. 65 0. 005 2.667
#rL Th 8B Dust purification
B RGAT B (k) MRy Annual dust WLER Amount B
Ecosystem types Areas purification unit area of dust purification Monetary value( X 105¥ RMB)
(t/Chm? + a)) (X 10%t/a)
& M-k Conifer forest 167681. 96 33.2 0.724 123.122
W@ ™ #k Broad-leaved forest  50141.69 10.11 0. 635 108. 008

10 2000 EWHEFLEDSHUENBLESRESNE
Table 10 Total economic value of biodiversity of Qinghai-Tibet Plateau

EXRF IR #HIEL™ #r {5 (X 10*¥ RMB)

Ecosystem services types Value types Monetary value

A B R G HI T & Ecosystem products HEHAME Direct use value 170. 18

AN BEAR % Ecosystem services

45 K S, Atmosphere regulation 8] #8548 B #r {8 Indirect use value 1071. 059 CE Bt {H . & AR 42 ;) Carbon fixation value,
’ 8944. COCEE M {8 , B T ¥ 3 )Oxygen release value,

¥ F K R Water conservation f&q] 482 4 B 4t & Indirect use value 1744. 00

FFE#k¥ 4L Purification Ji] 432 4 A 4t i Indirect use value 255. 488

FERFEE - TR, BTN EEN THEARERBAGEENEL NEFRERENSHENN S
RN FRARNESRERBFESH AWM NEHEERETHEMNORG. MTARANESRERBERT ARKE
AMEIBE. IEESREMFERARLEE N 15X10° G, K P HREREHAWFEKRES, TSR 11X10°, REBERERK. X
RUHTREUREEGEMIEIBEESRAERE, KBEMRLK G HAMRK. ARMREERFEEZBKEERBEORST, A
2612X 10°m®, X3 WG AR AR AR S R AL I REA BT R B, W IR R AR O A2 DD BB 7T LA 252 9 SE K A Ve . R R AS TR ) 428 B 4 (B9 £
FREUERN, EERERRAESREGFEET W& SNAFMERAN 170X 10° ST EHASRS MHEH, B RHHE
K& 10015 X 10° 56 s W IR K WA E g 1750 X 10° 0 ; BRAREG i AL DU RE B K 29 0 255 X 10° To.. RMIRERRE MBI F#H
HEESREIEMENLEN 1: 70, BR. BRASAGHAESREMELTTHE TR ENEERERNE.

ERHERYE . BEAYRESHUEESHE VA LRETERWAS AL HMETER FERERNE. MEF L, &
FREETR AR S, 1A X8 R E R 4 5t WHE 217 £ BT i B AR S AR S R BB A R E % LA F IR
FURHEFNMERTUER AP RSFEEYESHLEAPRREAS AR LG LF IR RIPFRORE.

References :

[ 1] Integrated Investigation Team in Tibetan Plateau, CAS. Plant Species of Tibet. Beijing:Science Press,1983~1986.

[ 2] Integrated Investigation Team in Tibetan Plateau, CAS. Tibetan Vegetation. Beijing:Science Press,1988.

[ 3] Integrated Investigation Team in Tibetan Plateau, CAS. Aquicolous Animals of Tibet. Beijing:Science Press,1988.

[4] FengZ], Cai GJ, Mammalia of Tibet. Beijing:Science Press,1986.

{ 5] LiBS. Characteristics of biodiversity and protection in Tibetan Plateau. In: Green East Asia. Beijing: Chinese Environment Science
Press,1994. 635~622.

{ 6] Editing Group of Chinese Situation of Biodiversity. Report about Chinese situation of biodiversity. Beijing:Chinese Environment Science
Press,1998.

[7] LuoTX, LiWH, Li YF. Estimation of total biomass and potential distribution of net primary productivity in the Tibetan Plateau.
Geographical Research, 1998,17(6):338~344.

[8] LUOTX, L1 W H, LUO J. A comparative study on biological production of major vegetation types on the Tibetan Plateau. Acta
Ecologica Sinica, 19(6):324~331.



12 38 BEE S FEARESRAREARFIBOMNEFMS 2755

Lo]

(10]

(113
[12]

[13]

[14]

[15]

(163

(17]

18]

[19]

L20]

21]

Luo T X, Li W H and Zhu H Z, Estimated biomass and productivity of natural vegetation on the Tibetan Plateau. Ecological
Applications, 2002, 12(4) : 269~ 286. .
Fang J Y, Liu G H, Xu S L. Carbon storage of Chinese terrestrial ecosystem. In;Wang R S, Fang J Y, et al eds. Study on the Focus
Problem of Ecology . Beijing: Chinese Sciences and Technology Press,1996,251~277.

Fang C L. Biomass and productivity of natural secondary spruce forest in Qinghai. Qinghai University, 1991,9(1) *+ 71~78.

Huang D H, A comparative study on root biomass of different types in the mid reaches of Xilin River, Inner Mongolia. No. 2, Beijing:
Sciences Press. 1987.

Yang F T. Seasonal and annual biomass dynamic of dwarf meadow. In: Collect for International Workshop on Altocryic Meadow. Beijing .
Science Press,1988.

Zhu Z H. Preliminary studies on the biomass of Bothriochloa isohaemum community of Loess Plateau in North Shaanxi Province. Acta
Botanic Sinica,1992, 34(10) : 806~808.

Whittaker R H and Likens G. E. Carbon in the biota. In: carbon and the biosphere. Woodwell GM eds. , Virginia:Springfield,1973. 281
~302.

Ouyang Z Y, Wang R S, Yang J X, et al. Preliminary study on indirection valuation of Chinese biodiversity. In: Wang Rusong, Fang
Jingyun, et al eds. Study on the Focus Problem of Ecology . Beijing: Chinese Sciences and Technology Press, 1996. 409~421.

LiJH, Jiang WL, JinL S, et al. Ecological Value. Chongqing: Chongqing University Press,1999.

Zhou X F, Zhao H X, Sun H Z. Proper assessment for forest hydrological effect. Journal of Natural Resources,2001, 165:420~426.
Liu SP, Sun P S, Wang J X, et al. Hydrological functions of forest vegetation in upper reaches of the Yangze River. Journal of Natural
Resources, 2001,16(5):451~456.

Xue DY, Bao HS, Li W H. A valuation study on the indirect values of forest ecosystem in Changbaishan Mountain. Biosphere Reserve
of China. Chinese Environmental Science, 19(3):247~252

Wu S G, Feng Z J. Characteristics of biological resources and their exploitation and protection. Paper Collection of First Workshop

Meeting , Associate of Tibetan Plateau Research. Beijing: Science Press,1993.

BEIM:

(1]
2]
[3]
[4]
[s]
[6]
[7]
L8]
(10]

f11]
[12]
[13]

[14]
[16]

[17]
(18]
193
[20]
[21]

PEBERFRS R ESRA. BREYE. Jum. PRt ,1983~1986.
b E R B A RO R R S A, PRI B bR B RAL 1988,
FEBEREEEFEREE R, FRKETEMSY. LR AR, 1988

MR EHES. TR, JLRBHEF G R, 1986,

4. ERBEEYSHENEEREAR. SWARL. Jbat: P EFRGERZE R, 1994. 635~662
(FRAYSHEERBEFRAREREA. PEAYESHEEEFHRRE JbaT. P EFE SR, 1998.

BRE.ZXE,BAK. % FEAFRAREESEYRNMEBSHMRETRNBENSG. HEER,1998,17(6):338~344.
BR¥.ZX4%,.58.%. FEARISABLXTEYETBHOHETSE. AK¥R, 1999,19(6):324~331.

IR EE RER. PEMRASERE. WENR. IS SR AARESEOR A ERFREM. bR ER AR G,
1996. 251~277.

BEW. HEIERAREKREYBEME=ROV LI, FiBAFFHR, 1991,901) : 71~78

HREE NEHHKE PHARRBEFURRAEY R ORI MY EET (8 240 Jbm » B MR, 1987. 67~82

HRE.% BRYEA4YRSYHASSERTS. PEREEELEREYHANS SEEMESREERERITHESBXE. &
o+ B2 AR, 1988, 61~71.

RER S BRIEBIRFEAXERFEYBWI VL. HYFR, 1992, 34(10) « 806~808.

REEZ . TON.H2Y. 4 FEEYESHEEREMETENLTR. RETOR,. FESER - ARESEHA L AEFE CER. 1L
o E R AR R, 1996. 409~421.

B XK. HFIL.ERE. ESNER. EX-ERAEHRM, 1999. 206~218.

FE b, X TR R PR B PR SRAKK SO, B ARFEIREEIR ,2001,16(5) : 420~426.

X I EL45.%. KT EHFAEBOKCIRTIR. ARKRSFMR,2001,16(5):451~456.

BT, A%E.FEXE KALAKRRPRERESREREL G METME. PEFERE,1997,19(3):247~252

RED. OHE FEBEEAYABENFAREFEAASEY. PEFEERFRSBS-BFEARTRSBE. LR PR
1993.



258 % FRERETREARSENMETRH

LU Chun-Xia,et al : Ecosystem diversity and economic valuation of Qinghai - Tibet Plateau

EE Legend
Y S#EE SN Ecosyslem types

BRE RENRRDE

B0 12 Seale |1 00000

P T 3 s i A R R HE T (B G LSz D
Plate I Ecosystem types of Qinghai - Tibet Plateau(See table 1)
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