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Assessment of Ecosystem Service in a Century-Old Chinese Fir
Plantation in Nanping, Fujian
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Abstract: Long-term managed plantations undergo profound changes in their ecosystem service functions as they succeed
towards near-natural forests. The Cunninghamia lanceolata (Lamb.) Hook. forest,located in Ancaoxia, Nanping, Fujian, is a
precious heritage in the history of China's plantation management. Quantifying its ecological value holds significant
theoretical and practical importance for exploring pathways to cultivate high-value plantations. This study focuses on this
4.05 hm? century-old Chinese fir plantation, systematically assessing eight specific indicators across four categories of
service functions—provisioning, regulating, supporting, and cultural—based on field measurements of the entire stand and
publicly available monitoring data. The results indicate that the total annual value of the stand's ecosystem services is
1.094 8 million CNY-a™', with a per-unit-area value reaching 0.270 3 million CNY-hm™-a™. This is approximately
2.19 times the national average for Chinese fir forests (0.123 4 million CNY-hm™-a™'), demonstrating its immense ecological
value. In terms of value composition, provisioning services (0.496 6 million CNY-a™', 45.36%) and regulating services
(0.412 5 million CNY-a™', 37.68%) are the dominant functions. The three highest-value functions are biodiversity
conservation (0.283 5 million CNY-a™), water conservation (0.242 5 million CNY-a™), and timber product supply
(0.213 1 million CNY-a™), which collectively account for 67.50% of the total value. This signifies that the stand has
transitioned from a single-purpose timber production forest to a complex ecosystem with powerful ecological conservation

functions. These findings quantify the huge ecological potential and multiple values of century-old Chinese fir plantations,
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providing a scientific basis for the conservation and management of rare and ancient cultural forests, as well as for the

formulation of eco-value-oriented forestry policies in China.

Keywords: Century-old Chinese fir forest; ecological value assessment; provisioning services; regulating services; Ancaoxia
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Table 1 Whole forest measurements of the century-old Chinese fir plantation

Eil L2 I -
Species Chinese fir Broadleaved tree
AR
2327 2 829
Number of trees
FHI Mt /em
3291 12.91
Average diameter at breast height
R W#zE/em
. . . 66.33 120.00
Maximum diameter at breast height
SRR /m
27.07 10.70
Average tree height
IR /m
44.40 33.30
Maximum tree height
g /m
2206.42 267.51

Stand volume
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Table 2 Social public resource data for forest ecosystem services assessment
%' EAS s AL fE Hrks DM
Number Name Unit Provenance  Price Source and basis
IK AR B PR AR
1 Investment in reservoir capacity by construction Jo-t! 10.28 11.99 FAE S
units
NS g .
2 o Jeet! 2.06 281 201245 F A BB .
Water purification costs
TR AR 07 9 _ -
3 “n . St m’ 73.08 85.73 LEQ e
Excavation cost per unit area
BRI — B e
4 ) o ] % 14 14
Nitrogen content in diammonium phosphate
AR — B Sl it .
5 ' - @, % 15.01 15.01 ARRE = S 6
Phosphorus content in diammonium phosphate
SALHN S A
6 . . . . % 50 50
Potassium content in potassium chloride
WL — B AL et o
7 TGt 2400 2799.60
Price of diammonium phosphate fertilizer
SALEP LIRS o
8 JG-t 2200 2 566.30
Price of potassium chloride fertilizer 20184 E LA Y A 7% 1)
HHUE s o
9 . . JG-t 800 933.20
Price of organic matter
[l Bl A A% . ,
10 ) ) Jo-t! 1200 1632.86 (RESHE%D)
Price of carbon sequestration
i A A Jo-t! 2007 47 i N BRI [ 1A= 3
11 1 000 1 547.05
Cost of oxygen production AN
TR o R A A 7 1 B 7 T i L 2%
12 JG- 107184~ 9.46 11.92 h
Cost of negative ion generation R
— R ILBRA I o
13 JG kg 2.15 2.44
Cost of sulfur dioxide abatement S I
FEAT ]
SRR . o
14 . JG-kg 1.23 174 HZR R IUEZE 2003 AR5
Cost of fluoride abatement 31 B CHEE PO
TR 15941 R T
RAMAIAI ] o D
15 ) ) I kg 1.13 1.40 FEDe
Cost of nitrogen oxides abatement
W] o
16 JG kg 0.27 0.31
Cost of dust control
YRR E . .
17 o . JG-hm™-a™! / ARIEHLIE"
Value of biodiversity conservation
221 XHR%H AR T B K, B L R AR 20 T BUME 1.294.
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Table 3 Physical quantity assessment of forest ecosystem services of the century-old Chinese fir plantation

, B IS F-3 4 Pt .
i fabr BN AT TR B
Average amount of .
Category Index . Mass per unit area per hectare
material
it 4/ (ta™)
. o 138.53 34.20
Soil Stabilization
A/ (ta™)
. . 0.24 0.06
Nitrogen fixation
R [/ (ta™)
0.13 0.03
Soil conservation Phosphorus fixation
[/ (ta™)
3.12 0.77
Potassium fixation
FEAHLEY (ta™)
) . 6.60 1.63
Organic matter sequestration
AR/ (ta™)
0.21 0.05
Nitrogen retention
MARFRI B 5 B (ta™)
. . . 0.01 0.002
Nutrient retention Phosphorus retention
R/ (ta™)
. . 0.18 0.04
Potassium retention
PAHKE/(m*-a™)
i ) _ , 8192.42 2022.82
HAFEIKIR Regulation of water quantity
Water regulation HeAbK i/ (m?-a™)
8192.42 2022.82
Water quality purification
[/ (ta™)
. 23.78 5.87
ik Carbon sequestration
Carbon sequestration and oxygen release B/ (ta™h)
51.21 12.64
Oxygen release
RUEF B TRV (A2 o o
. o 6.20x10 1.53x10
Generation of negative ions
W — A AR/ (ta™)
o 0.62 0.15
Bk KRS Absorption of sulfur dioxide
Air purification A/ (ta™)
. . 0.01 0.002
Absorption of fluorides
WA/ ()
0.02 0.004

Absorption of nitrogen oxides
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(28.35 /3 76 -a” DI RNR H , N B B = 0 5L 5T
M55 o X EEAR & T XA OR 3 7 sh 5
TEE Y B, Hh 7 BURFK S SHZ AR 43 S it 1 7
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Table 4 Value quantity assessment of ecosystem services of the century-old Chinese fir plantation
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Fig. 1 Composition of ecosystem service values of the century-old Chinese fir plantation
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Fig. 2 Comparison of biodiversity values between tree
layer and understory of the century-old Chinese fir
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Fig. 3 Comparison of timber product supply values of
different tree species in the century-old Chinese fir
plantation
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Fig. 4 Comparison of nutrient sequestration value
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among different tree species of the century-old Chinese
fir plantation
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