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Abstract: Garzé Tibetan Autonomous Prefecture (hereafter Garzé) is located along the upper reaches of the Yangtze River,
a unique geographical location that contributes to the prefecture’s complex and diverse landscapes and rich biodiversity.
Garzé possesses hydropower résources, which comprises thousands of rivers and can be divided into three parts: Jinsha
River, Yalong River, ‘and Dadu River. Owing to its important ecological location, Garzé has many ecosystem functions,
such as water retention,, soil\ retention, flood mitigation, the protection of biological diversity. Although the ecological
condition of Garzé is excellent, the prefecture’s economy has lagged behind that of the rest of the country, and many of the
important ecosystem’ products and services that it provides have not been fully recognized or adequately quantified.
Therefore, assessing Garzé' s ecosystem services is both essential and urgent and will contribute to the sustainable
development of the prefecture’s society and economy. In this study, Garzé's ecosystem services were divided into three
categories (‘ecosystem provisioning, regulating, and cultural services), and Garzé's gross ecosystem product ( GEP) was
evaluated using the market value, replacement cost, and travel cost methods, among others, in order to assess the direct
contribution of Garzé's ecosystem to beneficiaries. Our results indicated that the GEP of Garzé was 754.559 billion Yuan in
2010 and that the per capita GEP was 711,800 Yuan, which is about 61 times the prefecture’s gross domestic product

(GDP) and per capita GDP of the same year. Among the ecosystem services, the total value of ecosystem —regulating
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services was the largest, at 684.228 billion Yuan and accounting for 90.68% of the prefecture’s GEP. The total value of
ecosystem provisioning services and cultural services was 63.264 billion Yuan and 7.067 billion Yuan, respectively,
accounting for 8.38 and 0.94% of the prefecture’s GEP. In terms of types of services, water retention, climate regulation,
and carbon sequestration—oxygen release were the core services, with a total value of 84.38% of the prefecture’s GEP, thus
confirming Garzé's high plant cover and function as a significant water retention area of the upper reaches of the Yangtze
River. In terms of types of ecosystems, the values of the ecosystems were ranked as follows: Grassland > Forest > Shrub >
Wetland > Farmland > Bare land > Glaciers and snowfield > Town; and the total value of the Grassland, Forest, Shrub,
and Wetland was 98.87% of the prefecture’s GEP. This indicated that these four ecosystems are the main source of
ecological products and services; contribute vast economic value to human society and, therefore, to the process of resource
development and management; and deserve relatively more attention than other ecosystem types. Our study suggests that
Garzé's ecosystem services are highly valuable and that protecting the prefecture’s ecosystem will also  protect human
welfare. The findings of the study can be applied to administrative policymaking and environmental protection, and it will

provide a scientific basis for the management, protection, and compensation of the region’s ecosystems.

Key Words: Garzé; ecosystem service; Gross ecosystem product (GEP)
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Table 1 Ecosystem types and their area in Garzé

S RGHA HiFH Lt 4] EERGRA (iP5 Ll
Ecosystem types Area/ km? Percentage/%._ || Ecosystem types Area/ km? Percentage/ %
FEM Forest 31920.60 2133 IR Town 74.53 0.05

# M\ Shrub 32283.46 21.57 VKNS Glaciers and snowfield 1259.91 0.84
HiHfh Grassland 71113.87 47.51 #4h Bare land 8463.19 5.65
ik ib Wetland 2864.27 1.91 At Total 149687.70 100

A2 H Farmland 1707.87 1.14
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Fig.1 The distribution of the ecosystems of Garzé
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Table 3 Ecosystem services of Garzé and their economic values
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IKBEUE HERK R (12 m?) 1.36 2.6(76/m%) 3.5400 545.36
TALHKE(fZ m?) 150.17 3.6(J0/m*) 540.6113
A HK B (A2 m®) 17.31 0.07(75/m?) 1.2117
KH KIVEREE (L KW - h) 95.30 0.53(JC kW™'hh) 50.5090 50.51

http ; //www.ecologica.cn



19 ] FIEIE S5 HAOBE AN A S R G0 A ™ BRI 6309

) e ANERT M BME
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IR TRV IR BB R 156.26 4270, o R VHIR LR B 0.24 ) £ F I 0.93v/m® ™, KHE(5) 155
WD TR TS Y AN E R 243.34 4&73,,\431%&43 RO A2l A3 B 0.37% A1 0.108% ", F R 153 1
PREEE BN 399.60 1270, BN TR AL E 2.67%10° JT/km* , 76 H AU AEZS R8BI | FRbh | 51 L K v
INVER R G IR R I AR, 43 9N 145.21 143,71 97.74 4270, = M8 A9 A5 84 35 B 1 0
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96.76% , HA L HARMA S R A RERE S i, R A AU (E R 4.55%10° J0/km® , 76 H A0
IK AR A
323 PiRKEVNE

o FHAG T XU 7 R 45 21 2010 AF H A0 £ 28 R G nY B AU VD 8 779.42 J5 t, B0 R 3R R B B 1,28t/
m® 2 IR E R YRR ER 0.1 m, A5 2 [FE VD1 AR 60.89 km? , WU H A0 A= 25 22 G5 4 17 XU V0 (8K 2.28
{276, PR A 25 R G R B RS Y R K, R 1.49 4258, o5 B XU V0 S (B 9 65.35% . [] B 2 b A 245
RGBT E VD E S Ao, BN TR AR (B R 2095.23 JC/km? . H I AT LB AR 25 R G0 H B0 59 57 XD
G HEBVER, WA R TR A A B
324 POKFEEMNE

2010 4FH MV K ZEFIE B R AT R E K 8.44 12 m? |, e /KR B0 B A& B BN 59.56 4278, 1
HAR S A K R B D RE PR AR AT AR B O BT AT B K 2.43 42w ST 17.15 1208,
A KR E B AR 28.79% ; 2 2010 4F , H AN A4 2B K TR M) BEZR 2 0.03 /2 m® AR PE PE A AR Al
A4S B H AUN A K ERT I E 24 0.01 12 m® T E R 0.07 425, & BE/KRE ST E 0.12% ; THFE R H
PO H AR S R GE I E B2 2010 45 H O TR B A 1 B TR 29 70% , R PEAS Y 31545 31 H UM 1
BERHE KRR 6 12 m® , BT E R 42.34 27T, 5 UK E SME Y 71.09% . FFRLH O R 9T
BDRGEHA B RUKIEHERE S, A HBON A RIS % faE Mol 7 BE R Tk,
325 RAHLMA

2010 AFEH UM = 2RSSR  EUE AR TR AR MHETRCR 53 00 1137 2772 ¢ #1941 t, iz H]
B i 2 A AN AR 2 RS E I B A B oM 0.03 1276, ot g b /S Mok, b KR (i
1 53.70%
3.2.6 KEEfLmE

2010 4FH AW AE A8 R G HERL COD TR U 1 730l R 5424 + F1 625 t, iz PG 2% AL 545 2K 5
AL B S E N 0.04 1270, H i A R RG 6L COD M E L /K g b S ) 87.41%
327 [FEBBEMNE

2010 4F H AN S RGN (GO, ) e R 0.31 42 1, BEAAL(0,) B 2.51 42, H P 2010 4F 1) [ filk
WA 117.35 1270, BEMMER 1821.92 1270, 15 2 [ i BE A DI R S 1939.27 4278, B IR B (i R1.30%
10°70/km?® . FLA ZRAR L R FE A 25 2R G0 1 [ e B B M (B 8K, 4311l 722.30,684.67 ,450.03 12.7T, =
U EL R 7 [ A B AR LI 95.76% , Forh FRARAE 25 R 0 114 i1 e R8¢ 42U RB ) e s, BRLANE TF L T e A8 400 1L
H2.26x10°70/km’
3.2.8 AfEETMAE

2010 4EH PO LE 8 R GE R IR BT B Y S RE Bl 4071.44 {2 kKW « b, S S8 R 2157.86 47T,
Hor R Bl BRPRGTHE N B ) AR M 1483.52 44 TC , i SARTE T M ELIY 68.75% ;1R AR S R SE Y
ST UE N 674.34 4250, SR BANEE 31.25% . H 1B AR 25 ZR 58 A0S 8 4 RE 5 B i AR
BriBzh 2.35%107 50/ km® , HUAR B (4 A I8 45 SRz T ARAN (I 8 — R 4L
32,9 i EEHME

2010 4FH AN RARARHTFRZY 158 J5 hm® , RARFHBIAI AL 711.13 J7 hm?® A4S B H BN A S RGERRAR
L s S RN 2 512 5.93 42701 8.00 425T, W) 2010 4 HACH Y L 35 458 i DO RE 9 S A (B R 13.93
f¢It.,
3.3 Mg

2010 4B H AN AR B NAMIE % 358.68 J1 NIR, iR S A 298 23.56 42.7T, 545 2 H oM i
R 55 i) B2 B (R 70.67 127G
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3.4 BB RGAETERE A SR

HRAE LA LA 45 5, 2010 4FE H AN A S R G A SME (GEP) 28 7545.59 4276, MASFIRINR 55 D fg 2 AR
FKUERAFE ST R0 R R 3 R S5 TR AN AR X 3K, 3 AR (B AN 5 GEP RMELY 84.38% 5 A
ARIMASRGRBRE (R 4) AW ERR/MEIR R« B> FRARS FHE ST b > A F > #HE> 7K1 FRES SIREH
Horpr i FRpR AR A E A AT B GEP #E Y 98.87%

R4 HAEM 2010 FEXRETRGETZEREER

Table 4 GEP accounting results of Garzé in different ecosystem types (2010)

& Monetary Value/ ({275) i
1
R [N " . WIS, , -
" . mioms o wwomw o &m oms O e N Tl
Items Contents Glaciers& —
Forest Shrub Grassland ~ Wetland  Farmland Town . Bare land Total /{ 1175)
snowfield
SRt
Pk PR 238 - 207 59590 1229 - - - 632.64 632.64
Provisioning services
LRSS KIS 61693 617.09  993.56 33.56 2.59 0.10 0.14 5.74 2269.71 6842.28
Regulating services TR 145.21 97.74 143.71 1.30 3.32 0.07 4.34 3.91 399.60
B XL v 0.23 0.34 1.49 0.06 0.02 0.001 0.002 0.14 2.28
HOKIEE — — — 59.56 — — — — 59.56
KAHHE 0.03 0.03
KL — — — 0.04 — — — — 0.04
EmBER 72230 450.03 684.67 29.91 24.07 0.83 1.12 26.34 1939.27
SEREY 666.68  309.16  507.68  674.34 £ - — - 2157.86
R 5.93 — 8.00 — — — — - 13.93
S‘CM&% . SV 16.33 16.51 36.37 1.46 2 - - - 70.67 70.67
Cultural services
A1} Total 2176.00  1490.88  2397.56 “1396.13 42.29 1.00 5.60 36.13  7545.59 7545.59
4 itig

HHBON A RG4S B AN A DAL T8 2 B0 ™ Rk 55, (A 7T 220 GDP H i 14t &
LU RSB FE T XS IR S5 I A S O R, 45 T BON A S B R AT RS R R RS B T — R B, AR SC
LB X H UM 2855 R BRI AR R AP — 5 80, X H PO AT T A S R G A SME R RTAL , LU B0
P2 BRI 7R H PO T Z2 AR R SR A5 AR AR R G0 0 H A0 B At b DX AT T ok 1 B R AR S 2% VIR B A
DRGSRk — B 20 0 B R & s RBP4 28 R Gy AT Bk,

AR T 2010 4E H M A S R Ge 2k 77 Bl N 7545.59 27T, 2 24 4F H SO [ N 4R 77 Bl (GDP) 1Y
61 15, Horh Az 25 R0 = S B Ml 632.64 12T, i GEP 1Y 8.38% ; 15 IR 45 M 1 6842.28 12.7T, 15 90.68% ;
SR S50 15 70:67 127T, 15 0.94%

AR AIR 5 DI REZE AR, 94115 IR 55 v R K IR 3% | <A 9811 R [ e e 4R 3 TR 55 (EL A R i GEP
SMERY 84.38% , ULHAIX 3 T AR 55 2 H AU R AL AUAZ 0o IR S5, XIS UE 1 H A0 04 i ARbk D 55, DL H
PP VT 1 e B /K S0 SR 5 7K B PR B DX, s DX 3 PN B R K PR R RS R 2%, Bk, i T H AU E
R R X R G, A SRR R I, DR R 2 R G R R T RE X i SR AT A A AN i LA

MR A RGBSR T, A B & /MR UK « 51> B> E A > W 1 > A FH > 8 Hb > KO FR S > Ik
B, PR AR FEAFIE AN (E AN (5 AL GEP U {ELAY 98.87% , Ui B H AU T N Y i ZR AR T A5
HARAD R ERMAE S R RS IR 7 B 1) B & M EZE AT A, B, 785 I & fis s f
BRI R A TR ARk 2 (AR A S R G, BEAN, H AU I B S R G A B K TR R | R
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I BB AAURE T, e 1 A 25 2R 8 HLAT 5 s OO B0 AT 0 R 7, R i A 285 2R 8 B A 50 9 A 981 1 Rk Kk 9 25 e
I3, IR AT LA 05 Pt ) S S0 2 25 R GE A T DR FIAE B

AATRNA SRR LR —E R 22 : (1) 3B R B G T8 9 3R 5 Ak B 7 b A
AT AEIR 22 5 (2) 2 H A RITURAT RIS 80 S ARGy | XSRS R AE— R IR 22 5 (3) s BT IR 2%
FIERZ SR 2 Al K BT R (AR IOREBE b2 Xk A 25 R GE I 55 M B R e Al i1, BORRIE ST 4 AT
TE—E BYBRZE (I AR AT H SO A2 25 R G55 DIBEMELAY T A% LA K BUORAS BEE TSR S I AR 2
RGP Y2 TR

N T REHE e T S AER A S H SO B AR A AR G AR R, D S i O H O AR S R SR T RS
B PR ORISR K 58 A A AR GE IR 55 DI RE AN E U ik LA B BREAUL 00 A4 25 R G M o5 DI RE IS T el 1+ —
TR HAR
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