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Ecosystem services analyses and valuation of China terrestrial surface water

system
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Abstract: Water ecosystem services imply the natural environmental conditions and their effectiveness formed and sustained by
water ecosystem and its ecological processes. on which, human life relies for existence. They not only supply human society
with the basic resources and production, but also provide and maintain the fundamental life-support condition.

Water ecosystem services was divided into four groups by their function and effectiveness: provisioning, regulating,
cultural, and supporting services. Provisioning services consist of the products harvested from ecosystems, including fresh
water supply for daily uses and other economic sections, hydro-power generation, navigation. aquatic products and genetic
resources. Regulating services imply the benefits obtained from the regulation of ecosystem processes, including water
regulation, river transportation, erosion control, water purification and waste treatment, air quality maintenance, and climate
regulation. Cultural Services include the non-material benefits people obtained through spiritual enrichment, cognitive
development, recreation, and aesthetic experiences, such as cultural diversity. educational values. inspiration, aesthetic
values, cultural heritage values, recreation and ecotourism. Supporting services are foundation of the production of all other
ecosystem services. Their impacts on people are either indirect or occur over a very long period, including soil formation and
retention, production of oxygen through photosynthesis, primary production, nutrient cycling, water cycling, and provisioning

of habitat.
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Chinese terrestrial surface water ecosystems are consisted of rivers, reservoirs, lakes and marshes. In this paper, the
ecological services and their economic values were assessed and evaluated by terms of flooding control, soil and sand
transporting , water resource storage, soil conservancy, environmental purification, providing wild life habitat, C fixation,
biodiversity, and creation and tourism. The base year for assessment is 2000. As a result, the indirect values of water
ecosystem services was estimated as 6038.78 X 108 Yuan RMB ., and was 1.6 times more than their direct value (product
supply) including water supply for daily uses, industry and agriculture and other economic sections, hydro-power generation,
navigation, and aquatic products. Water ecological services play an even more important role in the society than its products.

Key words :surface water systems; ecosystem services; ecological economic value; assessment
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Table 1 The index system of indirect value assessment of Chinese inland water ecosystem services
Regulating services Cultural services Supporting services
Ecosystem <
Flooding  Soil and sand Water resource Soil Environmental = | Creation Providing
type ) o C fixation R o i
control transporting storage conservancy purification and tourism wildlife Habitat
Lake N — N4 N J — N N
Marsh N — J - - J J J
Reservoir N — N N — — N N
River — N — — — — N N
“ v Je “J "ligures
the assessed index, and“—"denote that this index of certain ecosystem type was not valuated in this paper
2
2.1
N s N N o
2.1. 1 ( 100km? )
21171. 6 km?, 30 100km? . 16269. 79km*™ 7 ( 2),
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905. 98 X 10°m*/a, 1179X10°m*/a,

2

Table 2 The main lakes of Eastern China and their flood regulating ability

( 100km? ) Area .
Provinces Name of lake (above 100km?) km?) Average storage Flooding control
) (10%m?/a) (10%m?/a)
Hu’ nan Dongting Lake, Datong Lake 2546.7 170. 3 165. 82
. Hong Lake. Liangzi Lake. Chang Lake, Futou
Hubei 892.5 24.98 108. 24
Lake
Jiangxi Boyang Lake. Junshan Lake 3125.5 157. 26 266. 74
Chao Lake, Longgan Lake, Huangda Lake, Bo
Anhui Lake, Chengxi Lake, Caizi Lake, Wabu Lake, 9579. 05 75. 24 146. 76
fhut Nanyi Lake, Chengdong Lake, Nushan Lake. 7 7 >
Wuchang Lake
Tai Lake, Hongze Lake, Gaoyou Lake, Luoma
Jiangsu Lake, Shijiu Lake, Yangcheng Lake,[J  Ge Lake, 5520. 54 110. 64 177.57
Baima Lake
Shandong Nansi Lake, Dongping Lake 1245. 6 18.43 33.53
Hebei Baiyangdian Lake 366 10. 38 7.32
Total — 16269.79  567.23 905. 98
, s 46X 10°m*/a;
21X10°m*/a,
s 1246 X10°m’/a,
, 0.67 / m*(1990 e,
2.1.2 ¢2000 ) 07,2000 85120
5183 X 10°m?, 420 3843X10°m?, 27X 10'%km, 4.65x10% 5.
X 10% X 666. 7m*, s
5532.9  /hm*"%,
2.1.3 N N N
5 . . , 10 km? 816438 hm?*,
(1500km* , 37X10°m*) O 201. 4X10°m?,
s s ( . . .
10 km? 3835471 hm?™(  3), 1. Om,
383.5X10°m?’,
3 10 km?
Table 3 The total area of the marshes (above 10 km?) in Eastern China
3 ) 4 ) 7 ) @6 )
Region Northeastern China Northern China Eastern China Mid-southern China Total
Area of marsh(hm?) 2233748 761240 568582. 6 271900. 7 3835471. 3
s 584.9X10°m"/a, s 0.67 /m*(1990 N
[16]
2.2
4, 23. 5 X 1051720, ;
1. 5¢ Y~ 4.7 /i( L, 3.1/t
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Table 4 The sand-transported amount of the main rivers of China
Sea Bo Sea Yellow Sea East Sea South Sea
River Liaohe  Luanhe Haihe Yellow  Huaihe Yangtse Qiantang Oujiang Minjiang Zhujiang Hanjiang
River River River River River River River River River River River
(X108/a) _ _
0.35 0.19 0. 06 9.47 0.14 4. 86 0.03 0. 0245 0.08 8. 278 0.0179
Sand-transported amount
5
Table 5 The cumulated amount of water resources in Chinese lakes
. Lakes in Lakes in northeastern plain Lakes in Lakes in Lakes in
Region X Rk K K i . . Total
eastern plain and mountain region Yungui plateau Mengxin region Qingzang plateau
The Cumulated (X 10%m?)
711.0 188. 5 288.0 23.5 1035.0 2246.0
amount of fresh water
2.3.2 . N ’
b ’
400% ~600% . N P
277
’ o b
o 10436km?, 10% , 468708 X 10't, s
70.72%, 60%~80% . 72.59% ., 9.51%""%,
79. 44X 10°m?, 5~ 30cm 7,
17. 5cm, 18.26X10°m?,
, N 2343.70 X10°m?®, o
2.4
. . ) ( . )
( )o b
b o b 9 9
, ge2e29], 12745. 65 km?, 14759. 52
X 10, 21171. 6km?, 24516. 81X 10",
0. 5m, 1. 28t/m*"*, 38307. 52hm?,
6
Table 6 The silt amount of main lakes in Chinese Eastern Plain
N Boyang  Dongting Tai Hongze Nansi Chao Gaoyou Baiyangdian Luoma Shijiu
Name
Lake Lake Lake Lake Lake Lake Lake Lake Lake Lake
Area(km?) 2933 2432.5 2425 1576.9 1097. 6 769. 55 674.7 366 260 210. 4
Average _ -
. 709 12400 66. 28 238.69 437. 88 51.67 101.5 183 309 262.5
silt amount( X 10*t/a)
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. (525.49X10't/al"™),
5904. 75hm”,

3779. 04X 10't/a,

9020. 87  /hm?*( / B0y,
2.5
, (G OLN N.P 3.98t/(km?® + a),
1.86 t/(km? + a), N.P 84262.97 t/a 39379.18 t/a,
7
Table 7 The self-purification ability (Nitrogen and Phosphorus) of main lakes in Chinese Eastern Plain
Name Boyang Lake Dongting Lake Tai Lake Chao Lake Nansi Lake
Nitrogen removal (t/a) 489.9 — 3105 4777.74 20364.72
Dephosphorization(t/a) 2383.72 — 963.91 214.57 9882
. N, P (309. 44t/a,64.1 t/a)] N.
P 13368. 91 t/a,2768. 71 t/a; , 3 N, P (261
10333. 25 t/a,921. 21 t/a,
N1.5 /kg.P2.5 /kg b
2.6
. C ’ C()z ’ o
468708 10't, , C 23.55%~52.22% N
C L2], . C 38.22%. C
179140.2X10% , Fankhauser  Pearce bl C 20. 4 /t C(1991~2000 ),
168.85 /t CC 100 827.7 )y 100a, 5%,
C
2.7
41,2000 719X 10° , 284X 10° s 435X10° ;
2831.92Xx10% 1748.23%x10% 1083. 69X 10% 394,
614.8 249.5 . 2000 843.23x10" 140. 99 X108
N 1166.97x10% (100 827.7 Do ,2000 3998. 89X 10°
(2000 ) b, R
. . 12.3%,
2.8
. Costanza s
439 /hm?07, 3633.6  /hm*C 100 827.7
) 93972. 7 km* . o
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Table 8 The results of indirect values assessment
(X108 )
Service type Materialization Matter unit  Average price Price unit Value(X10%Yuan RMB)
Marshes)( » Flooding control (Lakes and - 0 g 108m? 0. 67 /m?, YuanRMB/m? 1226.70
( YFlooding control (reservoir) 0.393 108hm? 5532.9 /hm?,YuanRMB /hm? 2176.27
Soil and sand transporting 23.5 108t 3.1 /t*,YuanRMB /t 72. 85
Water resource storage 2343.70 10%m3 0.67 /m?®,YuanRMB /m? 1570. 51
Soil conservancy 44212. 27 hm? 9020. 87 /hm?, YuanRMB /hm? 3.99
(N)Environmental purification (N) 107965. 13 t/a 1.5 /kg,YuanRMB /kg 1.62
(P)Environmental purification (P) 43069. 1 t/a 2.5 /kg.YuanRMB /kg 1.08
C C fixatio 179140. 2 10%t 168. 85 /tC.YuanRMB /tC 152. 40
Creation and tourism 491. 86
Providing wildlife habitat 93972.7 km? 3633. 6 /hm?,YuanRMB/hm? 341. 50
Total 5546. 92
9
Table 9 The final results of services valuation of Chinese inland water ecosystem
Regulating services Cult‘ural Suppo.rting
services services
Ecosystem type
Flooding  Soil and sand Water resource Soil Environmental c %ixation Creation Providing
control transporting storage conservancy purification and tourism wildlife habitat
Value 3402. 97 72.85 1570. 51 3.99 2.70 152. 40 491. 86 341. 50
(X 10% Yuan RMB)
Total value 6038. 78
(X 10% Yuan RMB)
, ) 56% ,
N B s
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