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Forest ecosystem services and their valuation of Ningxia area
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Abstract; [ Objective] Various ecological functions and valuations of different forest ecosystems in
Ningxia Hui Autonomous Region was researched in this article to provide basic data for the green GDP ac-
counting and assessing the whole country’s forest ecosystem services,and to supply a scientific basis of
sustainable development of forestry and policy-making for ecological environment. [Method) Methods such
as shallow engineering method, production cost method, substitute method and opportunity cost method
were used to evaluate forest ecosystem services including water conservation, soil conservation,carbon fixa-
tion,oxygen released and nutrient accumulation,atmosphere purification, biodiversity protection, forest rec-
reation and eco-tourism in Ningxia area. [Result] The results indicated that: (1) The annual integrated val-
ue of forest ecosystem services in 2003 and 1998 were respectively 425 611. 069 1 million yuan and

459 976. 917 9 million yuan; (2) The physical quantities and value of main service functions were sequenced
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as biodiversity protection, water conservation, carbon fixation and oxygen making, soil conservation, envi-
ronment purification, forest recreation and eco-tourism; (3) In 2003 and 1998, among different vegetation
types, birch had the highest economic value of service function per unit area,followed by oak,Chinese pine,
polar,linden, spruce, pinus armandi,larch, soft broad-leaved trees, hard broad-leaved trees,economic forest.
The only difference between these two years was cypress, the largest service value among all forest types,
which increased in 2003. [Conclusion)] To sum up, the value of biodiversity protection is higher than any
other five service functions, which provs the importance of biodiversity protection to ecosystem services.
From the view of vegetation types in the whole area,cypress provides the largest service value of ecosystem

of service function per unit area among all vegetation types, which can supply very important guidance for

restructuring of forest types in next period.

Key words: forest ecosystem;ecosystem service; water conservation;soil conservation;atmosphere puri-

fication;value evaluation; Ningxia Hui Autonous Region
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Table 1 Ningxia Hui Autonomous Region forest ecosystem services and its valuation in 2003 T ot/ 4E
; ; S R Y (P e ¥ ¥ EX/EZ:8 SRR Y
S By li‘
o A 7K I PR L Carbon Atmosphere o Eia Sk &t
. Water SOII S . L .
Tree species . . fixation, environmental  Biodiversity Forest Total
conservation conservation e . . .
oxygen released purification conservation recreation
E.*; 9 932.931 2 4 006. 263 7 2 754.775 3 4 658.592 0 8 000 945 30 297.562 2
Picea asperata Mast.
HAA Cupressus 576.871 7 673.517 9 161.714 1 395.454 4 400 163. 400 0 2 370. 958 1
Sunebris Endl
I \ o
IS Lariz 8968.356 8  2779.6653  5691.6291  4693.5300 8 500 120.000 0 30 753.181 2
gmelinii Kuzeneva
WA Pinus -
. . 11 382.914 4 2 383.099 7 2 720.326 2 6 226.923 2 6 800 29 513.263 6
tabulae formis Carr.
1 N
4@111*2 .. 1 096.930 2 262.230 0 2 618.878 8 536.259 2 800 2 957.307 3
Pinus armandii Franch.
#EZ Quercus sp. 16 699.311 4 3 238.790 0 7 438.139 3 7 111.032 1 9 600 44 087.273 6
HEAK Betulaceae sp. 8 006.591 8 2 032.387 1 1498.249 7 3 833.426 5 10 400 25 770,655 1
W Populus sp. 39 757.946 2 13 253.248 2 31 353.220 0 4729.187 8 27 200 116 293. 602 3
K2 Soft broadleaf 8 053.728 0 4533.786 5 10 618.333 4 2 136.856 8 12 000 37 342.704 7
il 2% Hard broadleaf 6 812.579 8 4 048.4875  8338.8739  2279.3139 12 800 34 279. 255 2
WS Tiliaceae sp. 1 266.121 0 269.899 2 721.229 5 142.453 9 800 3199.703 5
L2V M 2037.7805 14 740.368 6 16 106.059 3 8 661.393 9 27 200 68 745.602 4
Economic forest
&1 Total 114 592.063 0 52 221.743 7 87 664.437 7 45 404.424 6 124 500 1 228.400 0 425 611.069 1
- b A A 0
o B LG B/ 26 26.92 12.27 20. 60 10. 67 29. 25 0.29 100
Percentage
®2 TEOKRABEBR DS EFTMESREZERSIENERITER
Table 2 Ningxia Hui Autonomous Region forest ecosystem services and its valuation in 1998 Tt/
N i B A 5 AL R IR EX/EZ8 SRR
iop D 25 . |a
ol i 7K I [ J_i*g Carbon Atmosphere PR H &S0tk &
. Water Soil S . L .
Tree species . . fixation, environmental  Biodiversity Forest Total
conservation conservation e . . .
oxygen released  purification conservation recreation
=2 Picea 10 926.224 3  4406.890 1 3030.2528 5 124.451 2 8 800 661.500 0 32 949.318 4
asperata Mast.,
VEMS Larix _ , , A _
A 5 908.564 5 1 831.308 9 3 749.779 2 3092.208 0 5 600 114. 380 0 20 296. 240 6
gmelinii Kuzeneva
N N - .
Wik Pinus 10 043.748 0 2102.7351  2400.287 8  5494.344 0 6 000 84.000 0 26125.114 9
tabulae formis Carr.
A4 PN Pinus
U Pinus 548,465 1 131.115 0 130. 943 9 268.129 6 400 1478.653 7
armandii Franch.
#EZ Quercus sp. 11 828.678 9 2294.142 9 5 268.682 0 5036.981 7 6 800 31 228.485 4
Me AR Betulaceae sp. 7 390.700 1 1 876.049 6 1382.999 7 3 538.547 5 9 600 23 788.297 0
W Populus sp. 68 991.730 2 22 998.283 6 54 407.058 2 8 206.531 8 47 200 201 803.603 9
B @2 Soft broadleaf 9 664.473 6  5440.543 8 12 742.0001  2564.228 2 14 400 44 811.245 7
i 2% Hard broadleaf 3 832.076 2 2277.274 2 4 690.616 60 1282.114 1 7 200 19 282.081 0
WS Tiliaceae sp. 633. 060 5 134.949 6 360.614 7 71.227 0 400 1 599. 851 80
EZRH N . 2 opa Q1 - -
. 1678.172 2 12 139.127 1 13 263.813 6 7132.912 6 22 400 56 614.025 5
Economic forest
411 Total 131 445.893 6 55 632.419 9 101 427.048 7 41 811.675 7 128 800 859. 880 0 459 976.917 9
" /
i AL AL T B/ 0% 28. 58 12.09 22.05 9.09 28. 00 0.19 100
Percentage
f# 1 A2 2 AT, 2003 F1 1998 4F, 72 & [n] RSN S I i b S0 X oy N = (12
HIGX R AEB RGNS Ry s E 555 B5ESCRME
425 611.069 111 459 976. 917 9 J7JG/4F;2 KRR 4.2 ?E@B’ﬁ B A X A [E) 4 7 8 fr T AR B9 A S AR
PEURIE A I L 6 A AR 2SR 55 D RE AN (E B HE S 2003 ZIMEEME

SRR AW 2 RE PR DR B > 0 R KR > [ e ST
I >R B > i A ORI > 5 WL A8 AR S
AN AE 51998 4F 0 - 8 37 K IR > A2 W) 2 R PR AR 3 >
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Table 3 Economic value of service function per unit area of Ningxia Hui Autonomous Region in 2003 and 1998

2003 4 2003 year

1998 4F 1998 year

St A e
(A »hm % - 4D
Ecosystem service
value in unit area

Tree species

=% Picea asperata Mast. 3.787 1
A Cupressus funebris Endl. 5.927 3
VEMHS Larixc gmelinii Kuzeneva 3.618 0
WK Pinus tabulae formis Carr. 4.340 1
81 Pinus armandii Franch. 3.696 6
#EZE Quercus sp. 4.592 4
He AR Betulaceae sp. 4.955 8
Bt Populus sp. 4.2755
@2 Soft broadleaf 3.1118
fF 2% Hard broadleaf 2.678 0
W2 Tiliaceae sp. 3.999 6
22 3%k Economic forest 1.263 7

A S 55 ViR {8/

HEFP (JI76 « hm™2 « 4E71) HEF
Rank Ecosystem service Rank
value in unit area
7 3.744 2 6

1
9 3.624 3 8
4 4.354 1 3
8 3.696 6 7
3 4.592 4 2
2 4.955 8 1
5 4.2755 4
10 3.111 8 9
11 2.678 0 10
6 3.999 6 5
12 1.263 7 11

iz B TR L 1998 4F 2R MK 9T VR i A A MK M
A2 25 IR 45 T RE M 1 K 31 419. 19 J6/(hm® « 4E),
M 2003 45 2R M0 5T A B o RCHE %) A8 25 IR 55 T e
i 29 051. 95 J5/Chm?® « 4E). % 1998 4F [& A
7.54 %6 3K FEE IR oy A W TR O R e T B
TIHb RFR SR K e T AR A
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