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Interactive mechanism of service function of alpine rangeland ecosystems in

Qinghai-Tibetan Plateau

LIU Xingyuan, LONG Ruijun”, SHANG Zhanhuan
State Key Laboratory of Grassland Agro-ecosystems, College of Pastoral Agricultural Science and Technology, Lanzhou University , Lanzhou 730020 , China

Abstract: Rangelands of the Qinghai-Tibetan Plateau is an important base for livestock production and shelter for the
ecological safety in China. The degradation of alpine rangeland in the Qinghai-Tibetan Plateau has not only impacted local
livestock production and people’s quality of life, but also seriously damaged the ecosystem security of China and Southeast
Asia. By analyzing the function of ecology, production and livelihood ( FEPL) of alpine rangeland ecosystem, this study
examines inter-relationship between population and grazing pressure and environmental carrying capacity of alpine rangeland
ecosystem, as well as the structural change of FEPL and its effect on service function of alpine rangeland ecosystem, and
illustrates the alpine rangeland ecosystem’s FEPL and its internal relation of polybasic coupling, multidimensional linkage
and multiple feedbacks. Using the Naqu region of northern in the Qinghai-Tibetan Plateau as an example, this study utilizes
the annual per-capita income of well-to-do society and overcome-poverty line for the herdsman proclaimed by Chinese
government in 2008 as standard livelihood function and establishes an appropriate structure for the FEPL of alpine rangeland
ecosystem based on the equivalent of the ecological services function under the different economic conditions that can
maintain sustainable development of alpine rangeland ecosystem. The results show that the degradation of alpine rangeland

has caused a 60% decrease of the population carrying capacity in the region. For example, the current population carrying
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capacity in the Naqu region in 2008 accounted for 36% and 118. 9% of estimated population carrying capacity in the
overcome-poverty life line and well-to-do society, respectively. Therefore, controlling population carrying capacity is the

key for mutual development of the FEPL of alpine rangeland ecosystem in the Qinghai-Tibetan Plateau.

Key Words: Qinghai-Tibetan Plateau; alpine rangeland; ecosystem service function; interaction mechanism
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Fig. 3 Interaction mechanism for the ecological, productive and livelihood functions of alpine rangeland ecosystem
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Table 1 Ecological services value, animal carrying capacity and economic value of the different degraded rangelands in the Naqu region

of Tibet
F i i Y GRS ARSI E HER Z5HE
Rangeland area Utilization rate Ecological services  Carrying capacity Economic value
/(x10*hm?) /% value/ ( JG/hm? ) /( 2/ hm?) /(J6/hm?)
R FERJE Alpine steppe 1890. 4 84 5870. 8 0.49 294
FIFETEL Alpine desert 289 70 1045.6 0.15 90
TR FETEBR I Alpine desert steppe 370.9 82 3491.3 0.3 180
EFFER A Alpine meadow 827.4 97 6234. 1 1.39 834
&1t Total 3377.7 — — — —

F2 ERABHMBRBASZE(1300 0) FTH“=4I6E" LBHIXFR
Table 2 Proportional relationship for the ecological, productive and livelihood functions based on the condition of overcome poverty in the

Naqu region of Tibet

TR JE T 1o FET B [SESRUE T FFER A

Alpine steppe Alpine desert Alpine desert steppe Alpine meadow
T2 % % Demand animals / H 7.3 7.3 7.3 7.3
T BT AL Demand rangeland/hm? 15.0 49.0 24.3 5.3
HZ5IR % W Ecological services value/ 7t 86888 50921 84839 33041
2257 (. Economic value /JG 4380 4380 4380 4380
HEZSIHE 4 Ecological function equivalent weight 87 51 85 33
=TI HE 24 & Productive function equivalent weight 4.4 4.4 4.4 4.4
HEIRINRE 2 & Livelihood function equivalent weight 1.3 1.3 1.3 1.3
E(x):P(x):L(x) 1:0.05 :0.02 1:0.09 :0.03 1:0.05 :0.02 1:0.13:0.04

3.3 REEMAESREMAKE &

T4 DX 350 PN e FE M A — 2 BT DL, N T R 3 2 P e AR TG DI RE A SR s I R L L, A
1 AR A o S IR A0 o D e FE R M A AR R G AR A A A TR T D] R e 1 O

PEAREAR i o X S i A 3377.7 J7 hm , FNBRTC A X AL 236 J5 hm?, AT A F T AR 2897 J5 hm® , 4R
P FE R A S R G AR TIRE T BB B LG9 25 R RN 0 R 2R A T 3, X W I il b X e E R A A R
GiAE AR ANR LIRS T IR B AL A NEERAE T N DR S TR (2 4) . AR HBIX 2008 AFH01 A
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FLEUAE 38,3 T3 B0l A= (B R 5. 17 42781 FeBiFR R /INGE 2 A pr il it TS il s JE b AR S R 4
AN RN 4308 39.77 JIF1 6.5 J7, SETFRHER) AN FREE A L, SEPRPO A E 7 R bR
HERY 96.3% B 5/ NRFRUELL , SEBRHOI A T T 489.2% . I LL 2008 4F (1952 FRPOIE A 15 e 2E 35 4b R
IRAARAS I A9 G BN F1 7R 80 A LE, 78 B0 28 R/ BR AR 1 T, SE PR N 1T 7 B b R R AR S B 9 14, 29%
85.9% ; (BAEBALHUIR T, SEPRHO A T b LA AR HEY 36% , T/ NHEFREST SR EE T 118.9% (K 4) , 45 E
HH VR i € R bR AU RGN TR R i TR 5 AR IR ARIRZSAH H, B3R/ BREARVE T (9 8N 7K
HE T 60% .

F3 FEHABEHBRNREM(8000 J0) FHI“ = EThEE” EEFIX &

Table 3 Proportional relationship for the ecological, productive and livelihood function based on the condition of well-to-do in the Naqu region

of Tibet
Alpine steppe Alpine desert Alpine desert steppe Alpine meadow
T35 K & B Demand animals/ H 44 .4 44 .4 44 .4 44 .4
55 1 T A Demand 1ramgeland/hm2 91.0 296 148.0 32.0
SRS E Ecological services value /JG 526611 309707 516363 199491
223 {H Economic value/JG 26640 26640 26640 26640
AEARIIRE Y H Ecological function equivalent 527 310 516 200
HFEDIRE 2 i Productive function equivalent 26.6 26.6 26.6 26.6
ATEIHE 24 5 Livelihood function equivalent 8 8 8 8
E(x):P(x):L(x) 1:0.05:0.02 1:0.09:0.03 1:0.05:0.02 1:0.13:0.04
*4 EEBHSEEMESREZAOREE
Table 4 Farms carrying capacity of alpine rangeland in the Naqu region of Tibetan
KRIBILAIRZ Original vegetation (x10*) IBILIRZS Degradation (x10*)
R K /NEKF BB K /NERIK
Overcome poverty Well-to-do Overcome poverty Well-to-do
FIFEHRR Alpine steppe 99. 4 16.4 5.4 0.9
B FETEIL Alpine desert 2.4 0.40 1.1 0.2
B FETE Alpine desert steppe 12.5 2.06 11.7 1.9
= FETE A Alpine meadow 151.4 25.1 88.2 14.4
A1t Total 265.8 43.9 106.4 17.5
4 BEEMESRE‘ZEINE"WERSIBREN 300
>
== e P e 1 j( > A S ~ f = _ = B ﬁ?tﬂlﬂGDp&%
PR SR B TR R A AR R TSR RO TUE 27 5o 0 BEWHLRER
N N . N . " e s i~ o 3 ;
Wi JL ALV A1 SRR RO VR < 2 00 T
ABTORAAE RPN A AT D RER A & g 150
e e > o
JEL, RTT i TR A X AR R S E 10
. y Vs N = E
A R UM A UR B fEAE ey B2
O ENENE]
> N N = RS
BRE T, R A TR T2 A A et . ke
S f kY NS b jK f I~ S /J\}%é’%
BT 8 o i A S IR B R ’ FECH I Overcome poverty line Well-to-do society

B g HARAR R R e T3 A B = AR T RE” (1Y)
LI EE A )T, 7 e FE R R IR 2 R 55 BilE A
HRITE A, T8 R s R R A S R g =B AR
Z AR AT b A7 AR 7 i e

TR FE R AR S R G R A oy A S BRI A H AR IR R S T S e A SRS
HAEZEAR RS, HASTR 2R N A S Z 2RO TER , R R HR S KRR, A 2

B4 BEBHSEEMARZFKETHRLAOREE
Fig. 4 Carrying capacity of pastoral population based on the

different economic levels in the Naqu region of Tibet
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P, — U AL R 2 A e P8 B A 25 R SRR AL R IRIRBE T T K, LR RS2 B i, f B 300 v i 2
UL IR R, R R R SR T DI R A T R AR B R XA Ol 2R I R R R
GeLk R BRSO, 24 g FE RO A 28 R G I TR FUBCBOTE AR T R AR 20 I, R G T F- i 5
RS | [, N T3 FHCHOE T 5 SRR 8 56 R M, S B0 JE R B AL, (R Ge b T A T 522 A9 K
JRARZSL S R BT 1 X3, 2B 17 T BE 3 B A R M b A A 114 R 1 AT R SR i A
R, HAR S SR AGRYE, EEIEERE R G RA B, Bk T A 5 4 RER P S & R &
GELEE R IEACEF RIS FURDL . AR E S R GRS I RERIAATE o BBk BF R G it . DAL, &
FER ARG A IIRE IR T — R R | DB E FI AR R LS S R R

R R AR S R = A IIRE” S — R AR MR ZOU S 24BN 2 B AR LS, RS TRE
FIAE 7= D REXT A I D RESR B AR A A2 Tr A SR B SR, 1T AR 15 D RE A 7 K SO0 A 28 AR = D Re AR AR . AT
i —Fp DI RE A AL AR 225 DB D RE A AS AL, 1 1T 0 1) = JE R AR S R G B AR AL, X AP A 3RS AL ]
SRR N D RO 5 G RIS AR ) 2 (B P T rh O (e FE RO A A R G WD RE
UL AR L AR A TV 1) A B2 BTG R FE S © o IR ) B 14 R P B G v 98 B b
IRALRERE A IR il e FE R AR A R e AR DI RE” KB 2D B 5, — B 1 R A 2 R ST AR E B, B
PR, N, A SE RO AR A R G AR TR RO AL kAR S BB S e 2
AR T, 58 B B0 A R R S A S I BIR Y  E R A SAMEEOR R AR ST R AR,
A S RE Y3 BE | e A 1% T RB B S, M A — b RE Ay v 8 Rl A 8 R GE A R 25 1 3l PR 2 7 1K
S RN ORGP C R LUE s FE R AR S R e AR AR R EAR AL, A RE e 7 75 e )it
FO A S RGO RR AT R A

e FEBO A AN ARG A TIRE” B N DA o FE Rl Y A 5 B | 7 A B R AR A IR A 9 R
BEff ], B E A B R SE S ), = AR IR B IE R AR S R G T A IR 55 T RE RS T =R
REZ Hr foT v T R AR 25 AR G A0 e 55 DI BE S M AL 22 S AL AT B Ak | T RE (A B o R R Ml A 25 R G I A T A
fik, RS A TIE” Z ML IR IR R S 203 AR T45 A2 7= A B MIBOR il 7 3 1812 i JE w i A=
BRGM AL, AR XS HE 2 DR FER M AR S R G = AR TRE” Z (B BB, i o e 4
FERM A ARG IR R A = A DIRE” LU 2 b B OIS B N IE R B, of e [l A 25 2 4 o Rt i X
22U R AL il i A R AR B HAT BIE B, R SE e rp R4l = 2R DI RE” B E AR LI A& BEAY LE 1] 45
oy AN T R A S A o T R i A AR R R AR A A R A I D RE Db R A R R ] e U X 2
OPA T IE SRRy PRI AR P2 R R R I 1V A 0 i DX, et DU A R DL A A Y TR BRI
PR AR A ) B A2 T RO ) RS, AN T A 285 5 B 2 4 AL R A 5% T L2 i R8T 245 i
EZEE o DA G ARONS v JEE HE A B FE o B R i A AR R ST S5 TR IR BB A B el A A DB,
AR ORI AR AR R G R IRET MR G PR AR
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