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Fig.1 Location of Yongding River basin

4.2 BIENE

A3CLL 2007 4F TM (thematic mapper) « ETM+
(enhanced thematic mapper plus) BEEGUG AEAEIR, /¢
X R G AR AT LTI IE AR P55 T A BEALAE |,
FIF 43 2 5 R HEAT - R I R0 4 4 B ) F o
SR HY A A AN H AR AR 55 T, SR IO T X e
ATRE MR VERG VAT, KEIE N 82.4%. SR RAAT 4
M. BEHBTRIZ Jy 683 469 hm?, AW (5 i del A T AR 1)
18.4%; FHLTHIA 1 115 800 hm®, 7ERiifi/K 9k, 45
JRy MBS B RE VD O T R ARG EEAE R AR AL
2 728 600 hm? 7K & LU - A IR 0 W3 1.

F 1 KEMRE LR AER
Table 1 Land use status in upstream Yongding River basin
+ 1R F 257 Land use type i Area/hm?

A% [ Farmland 683 469
AR Forest 728 600
Bl Grassland 1115800
L4 Others 1178331

M it Total 3706 200

T ARMEIEE AR R AR TRASHRHEI ;AR e L S
SRR S G A ARSI TR RS AR
Note: Forest includes coniferous forest, broad-leaved forest and mixed forest
thickets; glass includes prairie grassland, desert grassland, alpine grassland and
shrub grassland; others mainly include structures, feedlots, ponds and roads.
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Table 2  Agricultural basic parameters in upstream

Yongding River basin
———————— ——

(thm™) (yuant") value/(10° yuan)
/NFE Wheat 208 663 5.62 1302 153
F K Corn 246 732 7.50 1282 23.7
K5 Soybean 15925 3.37 3060 1.6
) Potatoes 21 803 15.00 1279 42
4 Cotton 57 480 1.43 11135 9.2
1£/E Peanut 33080 3.75 11 900 14.8
3K Vegetables 90 901 75.00 1722 117.4
JIR Melon and fruit 8 885 75.00 2110 14.1
4l Total 683 469 200.2
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(3) MRS A Ll @ 79 R RN T B O TR N b e o LA TN K= € TAE S AN
© 37 &M 76 JG/hm’.
B DAt SRR, A m R R A S ® W%

RV AE ST RS O . DAL A AR N T I ] IR R TR R AR B D AR AR B 4, RN

BZ, FNQEEROEMIC A BbORN ™ & Bl T, AR IRIE SO ST AT RN, Y
PR AT SR WU R b, FrmR A N ok, ARSORMEAE PR RS BN A 10 J6/hm?s

JifigE K 3900 Ji/hm’. fit Dtk L3 A AR REEDE T, THEDKLAREE . B
@ & BN IS BNRMEE B, MR AB ARG

T ST DAL K G, AL A= RS TSRS, AR ACE AR ML A RN . 7K
NGB SR RAR . AL S B E A T AR RN @R B A A AN 137.88 4478, WA 3.
F 3 KEFLEFERER A IENER

Table 3  Agricultural production inputs in upstream Yongding River basin

s E fEfE fEfi e R JEABEN
Classification Detail Emergy/(sej-hm™) Emergy pricing/(yuan-hm?) Value/(10° yuan) Cost/(10® yuan)
KR R SN 9.25x10" 594.53 4.06 4.06
#r1H 3.05x10" 1960.34 13.4 13.40
YN oSt 2.90x10" 18.64 0.13 0.13
YR 1.42x10'° 9 126.83 62.38 62.38
5iEh ) 1.29%10'° 8291.28 56.67 56.67
RSN (el 2.51x10" 161.33 1.1 1.10
i & 3.30x10" 21.21 0.14 0.14
il 137.88 137.88

T R EdE 5] A SCER19]

Note: Data in table come from reference [19].
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T BN BT B T KRR I L AR i3 33 J7 o6, S AE FE T R A R BRI A S L DA A,
g LTI, 7k e ] A s AR e S AR g 137.88 BE5T o (A SR S T — WA B0 5 B SR BE, S 0
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Agro-ecosystem value connotation based on watershed land use

Fu Yicheng, Du Xia*, Peng Wengi, Dong Fei
(The Department of Water Environment, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: The service value of agro-ecosystem is closely related with other product production. The ecosystem can provide
service value, which is usually considered as the substitute of purchasing input, in order to benefit the cost reduction. There is
dynamic equilibrium between agricultural ecosystem protection and grain output increase, and they have the "falling" relation.
In order to maximize profits at the level of land utilization, higher dependence of agricultural producers on ecosystem service
will reduce farmland output. In this paper, the production function model of agricultural ecosystem is built so as to reasonably
determine the alternative conditions and output results, and quantitative research of allocation proportion between the land
reserved and the land providing ecosystem service is conducted. Taking the upstream of Yongding River basin as the study
region, the calculation is conducted by means of the elasticity in land yield for production. If the land providing the ecosystem
service in the river basin is increased by 1%, the corresponding crop output will be reduced by 2.7%. The quantitative analysis
model is given from the micro-level perspective of the “falling” influence of agricultural ecological value, but the research in
the influence on environmental protection policies in production shall be strengthened. While there are certainly instances that
the interests of agro-ecosystem production and conservation may be aligned, such “win—-win” outcomes are typically limited to
a certain range of the production vs. conservation space. As literature analysis, some other authors have noted that the
characteristic of the interaction between natural and purchased inputs may have important implications for agro-ecosystem
conservation policy. The ecosystem services’ value often rests on “natural” inputs; when the price of purchased inputs goes up,
more land will be conserved to provide ecosystem services. In agro-ecosystems, the changes in the land for planting may also
have a dynamic feedback effect on the incentive prices, and the agriculture incentives influence the ecosystem services through
motivating the changes in land use and management. Co-benefits and trade-offs can occur over multiple spatial and temporal
scales. A typical "falling" in agro-ecosystems is the function of supporting, regulating, habitat and cultural services provided
by natural ecosystems, which are substituted for food, fiber and livestock products. This reduction in output will be translated
into an increase in agricultural products’ prices, as well as greater pressure to produce in other places, as a result, reducing the
incentives for other producers to rely more heavily on the ecosystem services in production. At present, the incentives such as
payments for ecosystem services are increasingly used to rebalance the supply of non-marketed services. Agro-ecological
compensation can eliminate the negative impact of current agricultural production and guarantee the smooth
environment-friendly agricultural production. Ecological values are largely influenced by the spatial and temporal dynamic
variations and the accurate calculation of input costs and agricultural output remains a challenge. Competitive land utilization
and the wide application of pesticides and chemical fertilizers can affect stable and efficient agricultural production, reduce the
protein content of crops, and increase the probability of food pollution. Therefore, these magnitudes are so important argues for
giving agro-ecosystem protection policy when considering the implications of an ecosystem service approach in future.

Key words: agriculture; ecosystem; land use; value; function model; falling
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