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Mechanism and scheme of ecological compensation for alpine rangeland in the

northern Tibet, China
LIU Xingyuan*, LONG Ruijun

State Key Laboratory of Grassland Agro—ecosystems, College of Pastoral Agricultural Science and Technology ,Lanzhou University, lanzhou 730020, China

Abstract: Alpine rangeland in the Northern Tibetan region of China plays important role not only in yak and Tibetan sheep
production, but also in the ecological safety shelter zone for China, even Southeast Asia region. However, the alpine
rangeland degradation in this area has caused the water erosion, low economic development, and poor living of herders,
which create a dilemma of sustainable development of the northern Tibetan region. Thus alpine rangeland degradation not
only threatens the local ecological safety and life of the local residents, but also threatens further ecological security of the
down—streams of the rivers and the Southeast Asia rivers. Ecological compensation is seen as an innovative approach to
controlling degradation of rangeland by making compensation to rangeland users in return for adopting practices that secure
rangeland ecosystem conservation and restoration of degradation alpine rangeland. Therefore, on the basis of closely
combining the problems in natural science and economical development policy in social science, establishing effectively
ecological compensation mechanism of rangeland by evaluating ecological services value of rangeland and is urgent to
maintain ecological services function of rangeland and coordinate the relationships among population, resource environment
and economic development, which will provide useful information for protecting rangelands from the further degradation and
achieving sustainable development of ecological, economic and social. The aim of this study was to design the efficient

mechanism and implementation scheme of ecological compensation for rangeland ecosystem in the northern Tibet regions. As
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a case of the study, four indicators, including productivity, importance of seasonal grazing, ecological services value, and
ecological environmental sensitivity of each alpine rangeland subtype were applied to design the functional sectors model for
rangeland management in this study for determining ecological compensation regions in the Naqu region of northern Tibet.
This study classified alpine rangelands of the Naqu region in northern Tibet into the production sector with moderate grazing
restoration sector with reducing livestock number, and conservation sector by anti—grazing. In function sectors, the grades
of ecological compensation were designed for alpine rangeland. On the basis of grading results, this study proposed the
organization management system and its process, the profit and loss evaluation mechanism and constraint the mechanism of
rewards and the punishments of ecological compensation. The corresponding ecological compensation plan was made in the
Naqu region of northern Tibet. Based on the results of functional sectors and their grades, content and target of the
ecological compensation for different functional area of alpine rangeland in the Naqu region of northern Tibet were
established and presented, in which the ecological compensation period was considered as 5 yeares and the total ecological
compensation fund for alpine rangeland of the Naqu region was 35.77 billion RMB, which was allocated 19.4 billion RMB
for the moderate production sector, 15.77 billion RMB for restoration sector, and 0. 6 billion RMB for conservation sector.
The mechanism of ecological compensation for rangelange, based on the functional sectors and grading compensation, has
important significance in theory and practice, which would provide the valuable information for alpine rangeland ecological

protection, increase in economic income of herdsman and the sustainable development of alpine rangeland ecosystem.

Key Words: alpine rangeland; functional subarea; mechanism of ecological compensation; The northern Tibetan region
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Fig.1 Program for ecological compensation of alpine rangeland in the northern Tibetan region
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Fig.2 Function classification of alpine rangelands in the northern Tibetan region
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FH AT A FH B TR AR Y 5% R A A T i, ) TR A e B AR 35. 4 T3 hm®, 4n2R4% 39. 6% 3R
AR T R A R AR B T Al 280 T3 hm® 2008 AETAR il i X B0l 1 #2 SN A 38,3 J7 A
BT R, BRI N, SERE G EE R AMEE  DAOR N B 45 T AMET TR, DA JE R A S A
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MR, £ AMEEII H I F A2 Y S B S2 H BAS At AR LA it R A S (3) A58 1 8 A = Dy g IX
T LAMETT 4 19. 4 4070 AFAMEE B 42 3. 88 240 (F£ 1) .
3.2.2 JHEMKE DIREIX KMET 4w

T 3 VPAR B SR A 7 DRI 0 — I B A S v, AR 4 A B R FH D 8 DX R kb TR B
HEBAMES R, ERAMER ST ARR .

Mzzz%xnx‘/ (4)
Kb, M, I E K E DRE X B AMERE 4 (JG) ,A, N i WRAT A HFE AL (hm® ) R, 4 i W2 FHB ) HE S 3%
i (hm®/2E007) r o8 @ WRREHLA 3R (% ) 5V I — D F BRI AMENAR (TT/ 2007 i RIS

F1 FEABHSEER EEEFRR HIMEREE

Table 1 Compensation funds of moderate productive functional sector in the Naqu region of northern Tibet

5iH Kot bR AEAMETE SAMETT
; Number Compensation standard Annual compensation Total compensation
Items 4 — g — § —
/(x10%) / (TL/HBO) funds/ (x10% JC) funds/ ( x10% JC)
B R
\ _ R 280 300 1.68 8.40
Rangeland improvement/hm
b A
e . ) 35.4 2000 1.42 7.08
Grassland planting/hm
HR L REHI
7 . .42
Skill training of herdsman/ A 600 0.08 0
% ((IBYAN ﬁ—‘}L
ML i 4 7 5000 0.70 3.50
Infrastructure construction/ J!
A1t Total - - 3.88 19.40

HRAE R B Mk A2 DB X 3 Fh B b IV 28 4 ] R PR35 i D RE X R ml ) FH b T AR A 1499.3 5 hm? , %
SERJERARIK 108% T, 0 E 1| FEAAMEE 600 TTHE, P (4) B8 H K 2 T e X T AME 9t 4
15.77 fC70 , SEAMERR 4 3. 16 1LI6 (% 2)

%2 BABHSESH RBEREDER MMEASR

Table 2 Compensation funds of reduce livestock restore functional sector in the Naqu region of northern Tibet

MR e TRAE g
e N A AR U Mg E AR = Annual T
Y 2 e . . Overgrazed Compensation . Total compensation
tilisation area  Grazing capacity Overgrazed rate compensation
Rangeland subtypes J(x10%hm) /(ho /2000 /o number standard funds funds
), — N —
o " - ¢ (X10* 2fBafi) /(TE/ 2R3040 . /(%10 5t)
/(x10® JB)
) FERL R
. AR 950.5 8.3 108 114.4 600 1.37 6.86
Alpine steppe/ grass
" AR 50.6 5.0 108 10.1 600 0.12 0.61
Alpine meadow/ grass
i A 498.2 3.6 108 138.4 600 1.66 8.30
Alpine meadow/sedge
£ Total 1499.3 - - - - 3.16 15.77

3.2.3 WM EHFHRIPINEEX AMETE & F
A S AME G 4 EEALFE PR T AR X A B HE RN AS MO D B 22 TR . X A SRR P X A 4 B 2R
AR B A R X g ) A B A AR 5 T R R, X AR O R DX R M 4 BT OR RTAR 4
TEARFERAL T B REFE L1 A SRS MHE S U R B AR AT E W Fe ki . THRA0h
M3:2(Bi+%xxi>xAi (5)

i
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o M, BRI E P X A AME R 4 (J8) LB, N i IR E AR A R (J0/hm?) | E. R SR AR A
RSB (J8/hm?) | F, g i WA B AT (JT/hm?) v, 9 i W R BRI 5 2% M e &
A, R i WA AT (hm?) i RS

FEES T B R T R DA [) 5 1l 0 288 1) A A A M2 R SE Rl S 880 h 1 L 0] o0 A R JE 2830 sl 14 0k
NI, A R 2 AR S M TR HER 2 SR BUELAR ] (R 3) o TEIZINRE X TC A X FEH IR FR Y 236 J7 hm? , A
NIX B AR 651. 8 J7 hm® , Az 2 AR5 M (AR 3 X1 2% 0 S5 A% 580 A M (B B M Al 2 (R4 45 B 9% L 24 bt
P4 X SR S AT BRI A bR . ARE B A MR AT NI S AR, R A (5) A AR T
TR DIRE X RFAETT 1153.9 T oueMET 4 ,5a 275 5769.6 JTot(#4),

R3 BB SEENERHFTRIPER" IMERESH

Table 3 Compensation standard parameters of conservation functional sector free from grazing in the Naqu region of northern Tibet

s (S AL ARSI E 2R HE EBSEFNER
LR NS \ . : : . .
Management fee Ecological service value Economic value Ecological and economic
Rangeland subtypes — ) . N . N .
/(J6/ hm*) /(J8/ hm”) /(J6/ hm”) conversion rate/ %
CEFEREGSTOGEM o

i LR LA 1.5 3497.3 110.2 2
Alpine steppe/wormwood shrub
RERRLAFR 1.5 4674 171.4 2
Alpine steppe/ mountain grass
TR FERE I AT B
R 1.5 2059.2 110.2 2
Alpine steppe/ shrub sedge
[HESTRLET LN

1.5 253.3 48.0 1
Alpine desert/shrub
e g s g
FOESRBLR D 1.5 1484.8 114.0 1.5
Alpine desert steppe/sedge
g £ 1%
m%ﬁ@](uﬁ'— 1.5 6118.8 327.4 2.5
Alpine meadow/marsh
o FE ) A ER 5%
Fi LA 1.5 3040. 4 155.0 2.5

Alpine meadow/shrub pickled

R4 BABHSEENBRHETRIPDER"WIMEREE

Table 4 Compensation funds of conservation functional sector free from grazing in the Naqu region of northern Tibet

T FEPNESIEN AR AEAMETEE SAMET S

F 2 s Area of Compensation Annual compensation  Total compensation
Total area
Rangeland subtypes /(x10*hn?) someone zone standard funds funds
m (x10*hm?) /(J5/ hm?) /(x10* J8) /(x10* 78)

o FE L e R
" R 27.4 27.4 2.14 58.6 293.2
Alpine steppe/wormwood shrub
i FE R
FIERIRIIBA 71.8 65.8 2.05 134.9 674. 5
Alpine steppe/ mountain grass
17 FEHL U HE AT
e READ 7.4 7.4 1.87 13.8 69.2
Alpine steppe/ shrub sedge
i T

289. 160 1. 24 124
Alpine desert/shrub 89.0 6 35 8 0
[SESSTRT AN/ I
FCE R 370.9 270 1.7 459 2295
Alpine desert steppe/sedge
o ZE B T

2.0 2 1.97 181.2 06. 2

Alpine meadow/marsh ? ? ? ?
1R E R AR 35

29.3 29.3 1.99 58.3 291.5
Alpine meadow/shrub pickled
&1t Total 887.8 651.8 1153.9 5769.6

AR FRCAL TS p 1% DX A N T el R B B | R AR A MR S A B Dl e A L = R I BE DX A A 4
IR B BN LS 3 b 5507 T IR 3R, 4% Sa S — w2 R U130, JIS o ey 2l A 25k %
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G TR A 35,77 ALTT, EAMEE 40 7. 16 4000, *MEFIREE IS, X3 B2 AR 7 DI RE X, AR 28 T R R 22
N TR HU S R AT R, LA SR SR B b ol B AN B B O, PP A R G TR R N — R
FMETAE JFARE T 18 DL AL R E R A T R R e 2, AR A S AME R AR E . X8 E VKR D RE X AR 4l B bk
SIRDL, PEAG R I3 B Fe S PR I, FER i b R R AR TR T S s AR B, L A MR, XA
P B RO R X AR PR A 7 SR RN BRI R AR | TR R X TR R AR v . — K X ) - Bl
FO AR IR AR A 2R UF R SR T SR A S B R AR O ER  FRT A TIPS I DI RE A X, AR A AMEE B A 1)
e KA N T IR
4 iTig

At IR A S R G RN EAES SIS — R E A EERE  BA R BN
A PR REE R AR AR TR (D RE . TR A SAME R — TR 22 R TR, W K A SR ph s (0% UK
AR FRAE DT IR PN AR Sl A A AME ORI A A T RE ALY RGP T RE R B A T
TIREY BT, A8 Al — BB AR o T8 B A A8 R G R AR 1 T 3E B AR 7 1A SR N E IR Y 5 A G
F, VI R FE R A S R G A AP R TR DI AR Y R BAENLE , A fe 2 i sl i FE R b A= 2 R G i i iR
ARSI R SR, 20 THAD 80 AFA QT [ S w7 i AR A BT AT AR, 7R 255 A 35 A IR A %o B b % i
JE M 2% R R T e = AR B R4 5 A, T B L 55 T JE R LAY AR AR IR S D e, B A B E R A A&
25 XBRRE I B WO Y TR A R . TR, S 1 G J bl DR G A 252 4 i v FE R R fb i 3, T4
AR BT RIS R0 aS DR e i 30 D AT S ST — oA 5 B AR A ML

] A A DA Bl A SR R R D ) AR A v AR RN S A% S O T T e T K B R i gE 5
BP0 B B AS [ X A A A B R M SRR R SE R BRAT Y B b A S M ML B A
KBRS LUAE AME A BRI 09 , 45 A LL R AR T % B A 1 /D A 350 A= A MEEBUOR ik
Z R T TS5, G4 M TEA B IEARBUAE S AME AL AR 2 B OR R A SBR =
VLIRORAP TR LA St A B 5 7K AR AN BB 55, K22 0 i — SR B — TR H i+ EOK , BA
S S BRSSPSR RS, o AR, AR A AMEAR VA (9 i 5 ) T 5 — 0y T 9 >R 1 6 B A 4D i
Bz i KIMMZE A AR H R T 5 AR MR v i B 2R 0 T 2, X R A T X A SR
AU 1 X P A S AMEE R B GE — A, 220 1 T i E by 28 55 R vl o R 6] 5 A A B e 22 A v VR R 22
S DA R A 2SR RV B AR 5 2 JRAIL 2 A R 2 2 DT s i A S ey o i 15, T A S by M
ARz R TR R

e FE T 1) AR S AMEAE ) — R B IR R R Y 22 5% T B, HCH IR 0 2l AR A s AR A, 2 AR E BR
Bty BRI 25 SR SHALE] R AT UL A 2R AR Y 3R R A AR B T AL TR AR B 1 £ B
Y b 0T BT 1) R A SE PR ot B AR A 2 B BN W] @ AR A B RS, 21 3T I A MEEBIL I A9 25 A 3019 i FEAE 1P
ZH FEPE GG e FERTHD Y AR ASAMEAE St R 2 i Bk AD b TE AMIRE b2 B Ak AT
(LR W B SO AR S ) AR S L SE M A SV BIR 2R | IEBA 1AM LI B2 i e R
B EHAME T BT, A SAMEAR U RER B Oy 7L i A S I EE R, i BT sEHR B R KR E B 1Y
T FRHUBL 3 BT R b A SR DRI, 5738 5 I v R b P A S AL, AN 1T BRARARAR 0 7 %
P5 S OISR A A I 00 AR R TR IR A 2B 73 5 2 a5 TH 93, W LATETH 9% 3 552 2 1 Z A . LG,
S LABUR Ry 3 5 e FE B M AR ML, A SURE b A S A [ A SR S N H AR RS R E R
by TARANERNGE S5 R 5 5320 St 04 S 0] B 7 70 b =% 1 >4 1 5 IR R M Dy BBORF AR A7 5 R R I 5 5K, X Rg I A=
AAMEVR R R AR A RGO 7 AR HE NS B ARIRIE . X FE R b A 28 B TR 52 1) i) B DF A
FEth b R 25 R S i A B SAS M G A it AR v 2 TR AR AR S OR P St i E R L B S Y
S MAS 5P Al ReL R R B bR, 43 B B St 7 i A A5k MEIBOR , b A 2 M 14 Ji U] 55 oK A4 3
FE R Y AR R A SR M S R R O SN A R T AL 1S B Re 51 R R E 4k
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AR A R R ORI LA AR, SE BT RS R R

ABIFFE LA D RE 53 XA Dy 57 R o A A AMEEA LT A LR 38 A A ] e i V2 TR 8 A 7 g 2 A
HENE ARSI O A AR S PR SRR ) 22 53 TP, oK e et DA 2 ) 30 93 o 3 8 A 7 BB IX. i 7 R
2 IREDX RS MO 75 ORI DI RE DX, LAIMCA 2 A AN [ AN [R) D RE IX AR A5 AN AR HE | 527 T 00 X 73 AR 25 b
R O SE R R IE H i3 S 7 1) B b G 7R 2 A IR I 2847 A A S A2
R AP SRR, RA E ARSI EMBLSCE X 8 5t D A8 DX AT A2 A A AR 2, X6 AN (] 3t
DX, H T ROMBZRAN Fh A ) ZE A AR AR A IR A5 i (E B AR A, BB D) BE 23 DXCEOAR A R M F Ok 22 5F
RIS SRP RS PRIE DLIEATIBTT . PRI, i FE B D R DX 70 IX R A 25 2 B 52t RE 75 AL 2 1 O B
T e 2 e M A S ML A9 S R A5 ) 4 A S A EL I SR B A, ST ST v E R AR S R G
MERIPAG IR R 52 5P W EALEI AR 2 R aLa] , A A X S — R BOR B T M EF &, 1
SRR A AR T S B M E A AL 20 B RS SRR S AMELT R R A AN BORS DUAT RS
AN SEE , JCIETE IS AT FE I 2 S B ARk 5 41 R IR AL
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