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Evaluating the ecosystem services of Gaotianyan Nature Reserve in Lianhua

County, Jiangxi Province
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Abstract: Gaotianyan Nature' Reserve, a provincial natural conservation area, located in Lianhua County, Jiangxi
Province, provides many ecosystem services for the local people. Economic valuation of the main ecosystem services of
Gaotianyan Nature Reserve can help us to better understand the direct contribution of the Natural Reservation system to
Lianhua County, and ensures that the government comprehensively considers the importance of protecting the Nature
Reserve ecosystem when planning a strategy for economic development. In the present study, we established a system of
evaluation’indexes for the ecosystem service function of Gaotianyan Nature Reserve, according to its ecological and social
economic characteristics. We then evaluated the eco-economic values provided by the ecosystem of Gaotianyan Nature
Reserve in:2014, using factors such as replacement cost, market value, shadow engineering, cost of afforestation, reference
results, and travel expenses. The following results were obtained. Firstly, the total economic value of the ecosystem services
provided by Gaotianyan Nature Reserve was estimated to be 7.16 x 10° Yuan in 2014, and the values of soil conservation
and carbon fixation and oxygen released were 4.39 x 10° Yuan and 1.16 x 10° Yuan, which accounted for 60.89% and

16.11% of the total value, respectively. Secondly, primary production was a major direct economic source; however, the
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value of the primary production in Gaotianyan Nature Reserve only accounted for 10.75% of the total value of the ecosystem
services. This means that using only the value of primary production to measure the value of total ecosystem services would
seriously underestimate the ecosystem service value of Gaotianyan Nature Reserve. Finally, the economic values of nine
ecosystem service indexes were sorted as soil conservation, carbon fixation and oxygen release, primary production,
biodiversity protection, environmental purification, climate regulation, tourism and recreation, flood control and water
storage, and social security, according to the value of the evaluation. In conclusion, the direct economic data revealed that
Gaotianyan Nature Reserve makes a considerable contribution to our society. It not only helps to improve the consciousness
of the administrators and the people involved in protecting the traditional agricultural culture but also provides data support

for the government to formulate a compensation standard for Gaotianyan Nature Reserve.

Key Words: nature reserve; ecosystem service function; forest ecosystem; evaluation; economic value
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Table 2 The qualities and economic values of carbon fixation and oxygen release, flood control and water storage and environment purifies of

forest ecosystem

FEMREAD Forest types

W5 1 : : — . ‘
Service content FE (LN AN ERIES N BT HEAHR &t
Coniferous Broad-leaved Conifer-broadleaf Phyllostachys Shrubwood Total
NPP,/ (V/a) 6050.31 40584.50 4774.77 5560.52 1042.60 58012.70
i (U
[,_lﬁi)%g/. ('{d) 9862.01 66152.74 7782.88 9063.65 1699.44 94560.72
Carbon fixation
4

it i1/ (<10 _E(a) 374.62 2512.94 295.65 344.30 64.56 3592.07
Value of carbon fixation
P L L .
AR/ (va) 7199.87 48295.56 5681.98 6617.02 1240.69 69035.12
Oxygen release
7% 4
A/ (x10°58/) 835.69 5605.67 659.51 768.04 144.01 8012.92
Value of oxygen release
a2 4.3/,
AUKEL/ (x10°m’/a) 23.83 98.98 47.26 4.66 3.93 178.66
Water conservation
= 4
EKAHE (x1078/2) 21.92 91.06 43.48 4.29 3.62 164.37
Value of water conservation
W SO,/ (x10*kg
B S0,/ ( &/a) 13.22 20.83 19.58 1.92 2.39 57.94
Sulfur dioxide purification

=N 4 —
ﬁrﬁ%/,( XI.O jl,:/{_i) o 10.97 17.29 16.25 1.59 1.98 48.08
Value of sulfur dioxide purification
S 1 41
HIB 22/ (x10%ke/a) 2035.16 2375.85 2787.64 405.72 296.40 7900.77
Dust abatement

=% 4=,
HHE R/ (x10°58/a) 468.09 546.45 641.16 93.32 68.17 1817.19

Value of dust abatement

4.7 AN
h(14) (R D BABREE AR R AT ARG AR08 N 2985.40 t hm™ a™' | 7 R
(12) (13) (F 1) SR KEHRE X AS RS L EYRRE R M E(E3) .

®3 ITEREBNYREMEFNES

Table 3 The qualities and economic values of soil conservation

e dr IR 55 AR Yyt frfE R/ (JChm™2 a™") B R/ (x10°78/a)
Indexes Service. content Materials Values Total values
PR AT b AR R 12042.76m? hm™? a™! 952.69 452.53
Soil fixation and silt decreasing  J /IR VDR 716500.00 kg hm ™ a™ 630.52 299.50
iWIRZSEs AHLB 69529.97kg hm™2 a™! 59286.00 28160.85
Fertilizer conservation A (TN) 4573.81kg hm ™2 a™ 19090.69 9068.08

2 (TP) 1433.00kg hm™2 a™' 8478.58 4027.33

£ (TK) 716.50kg hm™2 a™! 3898.95 1852.00
Jidt Total — — 92337.43 43860.29

48, M EREE
BT R X R X B A S R Ve R 5 AR S R (e, B IAR (15) L(16) (% 1), £
BTG X 2 R S R IO 2056 I (B 5417.84%10°TE.,
49 RUFRR G
R PR DX P 15K SRR DRI IR LI 11 SRR X, S R DX A Lo
T KT BRI VERE R AR RRIHA R, EIAR(17) (K 1), TR X A R Sk
WEARRA T AE R 0 (8 187X10°TE,
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Table 4 Total value of Gaotianyan Nature Reserve ecosystem

rREHE R IEX//)iiN e g5 AN E M {8 L B
Function of service Total Qualities/ ( x10*kg) Total values/ ( x10*JL) Values proportion/ %
FE2A-BE Social security — 115.44 0.16
72t 4s Primary production — 7691.39 10.68

[ % B 42, Carbon fixation and oxygen release 16.36 11604.99 16.11
S AEIFT Climate regulation 4.31 1171.64 1.63
PWPEE K Flood control and storage 178.66 164.37 0.23
5515k Environmental purification 7.96 1817.19 2.52
A+ 3924543 Soil conservation 1418.06 43860.29 60.89

H W) ZREVE Biodiversity — 5417.84 7.52
JiR WA ER Tourism and recreation — 187 0.26
At Total 1625.35 72030.15 100

— P TR 2 Y 5 VR N e — B SR I BT N DG A B I U A ) S

5 itig

AL KRB AL 5 IR S5 SANE R 0.16% , HEAE AT PR 8 bR i B 5 — 1067, 785 KA AR X 1
FE A ORI B 5 B R AR BRI 7= i T BRI AL 2, R, A BETT & SRR B X BRI, 42
PETE 22 Al L2 R o A S AR B B A A RGR AR

P A R AR S R G AR A AR, NSO SR (3 A7, ABEGE R, m KA A SRR X R
BRG = MAEFNATAME N 15.07x10*70/hm?s, SR 10, 7R G — G it OARTFR GO, B R L A 2R PR
PIX ARG B 2 BN 1.66x 10*IT/hm? | B 4037 F SRR X AR B R G077 AL A i 2 B (6
983.52 Jo/hm*, J5 L1 F ARRP X A RGP A 2 SR B 1.32%10*0/hm* ) X #E— @ FE I L i
TRERAE AR X AES RGN MR TR . T BT , @ KA A AR X 16 %
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