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Abstract

Agriculture is one of the main sources of anthropogenic greenhouse gases on the earth, but it also serves
as a carbon sink, which has great potential for greenhouse gas absorption. Based on the scientific calculation
system of carbon emissions and carbon sinks in agriculture, we calculated the carbon emissions and carbon
sinks of agriculture using data from Hotan Prefecture for the period 1999-2014. The results showed that
the net carbon sink (total carbon sinks and total carbon emissions) showed a stable increase trend in Hotan
during 1999-2014. The carbon sinks level of agriculture in Hotan prefecture is more than three times of
that in China and more than two times that in Xinjiang. Thus, the agricultural carbon sinks function of
Hotan is obvious. To realize sustainable agricultural development and to transform agricultural carbon sinks
into the power to promote regional economic development, we established the ecological compensation
mechanism of agricultural carbon sinks from the aspects of the main body of compensation, compensation
principle, compensation method, and compensation standard within the premise of the ecological function
of carbon sinks in agriculture. We use the net carbon sinks amount multiplied by the unit price of carbon
sinks to obtain the amount of agricultural carbon sinks compensation in this paper. Compensation methods
include government compensation and market compensation. Government compensation mainly comprises
financial, material, policy, and technical compensation. Market compensation mainly uses the carbon trading
platform to compensate for the net carbon sinks of agriculture.
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Introduction

In recent years, global climate change has brought
significant adverse effects on human society and economic
development, and gradually has become a global issue of
universal concern in the international community. The
IPCC fourth assessment report pointed out that the global
average surface temperature increased 0.74 degrees and
the sea level rose 0.17 meters over the past 100 years [1].
Secondary and tertiary industries are the leading sectors of
carbon emissions, but the rapid development of agriculture
is also an important inducement to accelerate the warming
of the climate [2]. Greenhouse gas emissions from the
agricultural ecosystem accounted for 13.5% of the world’s
total greenhouse gas emissions [3]. Approximately 17% of
China’s carbon emissions are from agricultural emissions
[4], which was higher than the global average.

Although agriculture is one of the main sources of
anthropogenic greenhouse gases on earth, it also has a
strong carbon sink function, which has great potential
for greenhouse gas absorption. Crops absorb much
CO, through photosynthesis, and the carbon content
can reach 43-58% of total biomass [5]. A 2009 United
States Environmental Protection Agency (EPA) report
showed that total 2007 greenhouse gas emissions in
the U.S. was the carbon equivalent of 71.5%10% tons,
in which agricultural greenhouse gas emissions were
4.13x108 tons of carbon equivalent, but the greenhouse
gas emissions absorbed by the entire agricultural system
was 10.63x10°® tons of carbon equivalent, which not only
completely offset agricultural greenhouse gas emissions
but also reduced the net emissions of greenhouse gases to
60.88x108 tons of carbon equivalent [6]. Cole estimated
that the world’s carbon sequestration of farmland will be
20-30 Pg in the next 50-100 years [7]. Lal et al. showed
that the total carbon sequestration potential of arable land
was 0.75-1.0 Pg/a [8].

Global warming caused by greenhouse gas emissions
has become a big challenge to the survival and development
of human beings. There are two main ways to reduce the
accumulation of greenhouse gases in the atmosphere:
reducing greenhouse gas emissions and increasing the
absorption of greenhouse gases — especially carbon
dioxide — through carbon sinks. As a result, the structural
characteristics and mechanisms of agricultural carbon
emissions and carbon sinks have recently become popular
topics for research and analysis. Jane M. F. Johnson et al.
and Ray Massey et al. have estimated the United States’
agricultural greenhouse gas emissions and carbon sinks
[9-10]. The latter study results show that total agricultural
carbon emission in 2008 was 4.28x10% t carbon dioxide
equivalent, in which the carbon emissions caused by the
planting industry (including agricultural material input,
rice fields, and soil carbon emissions), livestock intestinal
fermentation and livestock manure were 2.25x108% t,
1.41x10% t, and 0.62x10% t carbon dioxide equivalent,
respectively. Woodlands were the most important carbon
sink, absorbing approximately 7.92x108 t carbon dioxide
equivalent of greenhouse gases [10]. Embodied fossil fuel

C in the form of nitrogen fertilizer is one of the largest
energy inputs to agriculture (over 60% in UK and USA)
and hence should be a major target for GHG mitigation
[3,11]. By 2040, forest soil carbon sink accounted for the
proportion of forest vegetation carbon sink will increase
by about 30% in Europe’s 14 countries [12]. Tian Yun
et al., Li Guozhi et al., and Hu Xiangdong et al. studied
China’s agricultural carbon emissions of land use,
agricultural energy, and livestock breeding, respectively
[13-15]. The carbon footprint of China’s farmland was
studied by Duan Huaping et al. [16], while Ernesto et al.
discussed the soil net carbon sink and farming income and
determined the optimal crop-planting patterns [17]. On
the basis of calculating the net carbon sinks of agriculture,
Michael Popp et al. discussed how to implement carbon
compensation in agriculture [18]. There is also much
research about changing agricultural land use and the
carbon balance of the ecosystem [19-22]. The results of
these studies have undoubtedly greatly enriched carbon
emissions research, which has laid a solid foundation for
this follow-up study. However, as the research deepens,
limitations emerge. For example, much of the current
research is about agricultural carbon emissions, but
there is relatively less research about agricultural carbon
sinks. Additionally, the results of the agricultural carbon
emissions and carbon sinks research are mostly limited
to cropland ecosystems and not extended to the field of
animal husbandry. Finally, there are few studies involving
compensation for agricultural carbon sinks.

Hotan Prefecture is located in the southernmost tip of
Xinjiang Uygur Autonomous Region. It covers an area of
approximately 248,100 km? with mountains accounting
for 33.3%, deserts 63%, and oases 3.7%. The oases are
divided into more than 300 subsections by desert and
The Gobi. Its economy is dominated by agriculture [2,
23]. Hotan prefecture has many windbreaks. To make full
use of local resources, expand the economic benefits of
agriculture, and increase the income of the farmers, Hotan
has developed its characteristic forestry and fruit industry
for more than 15 years. The woodland area was 13.47x10*

Hotan Prefecture
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Fig. 1. Location of Hotan Prefecture.
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hectares in 1999 and was increased to 36.59x10* hectares
in 2013 [2, 23]. Thus, the agricultural carbon sink function
of Hotan is clear. Therefore, based on the scientific
calculation system of carbon emissions and carbon sinks
in agriculture (unlike Tian Y. et al., who calculated only the
carbon emissions and carbon sinks of the farmland system
[24]), we calculated the carbon emissions and carbon sinks
of the agro ecological system in Hotan between 1999 and
2014. To encourage sustainable development and promote
regional economic development, we studied how to set up
the ecological compensation mechanism of agricultural
carbon sinks using the following components: the main
body of compensation, the compensation principle, the
compensation method, and the compensation standard.
Through this mechanism, the content of ecological
compensation is enriched and the ecological benefits of
agricultural carbon sinks are compensated. Meanwhile,
we can also promote poverty alleviation and development,
increase the income of farmers, promote rapid rural
economic development, encourage sustainable agricultural
development, and make due contribution to alleviating
global climate change.

Material and Methods

Calculation Method of Carbon Sinks
in Agriculture

In this paper, carbon sinks are mainly considered soil
carbon sequestration of cultivated land, throughout the
life cycle of crop growth and in carbon absorption in the
characteristic forestry and fruit industry, because these
are industries in which the farmers’ participation and
material costs are much higher. Without considering the
carbon sink of woodland and grassland, this is mainly
due to the following two reasons: on the one hand, human
impact on woodland and grassland is relatively small,
artificial participation intensity is not high, and input of
energy and material cost are far less than the planting and
characteristic forestry and fruit industries. On the other
hand, for the carbon sequestration capacity of woodland
and grassland, carbon sink calculation has not yet formed
a unified standard, and there is a big difference between
the result calculated by different methods.

Calculation Method of Soil Carbon Sequestration
of Cultivated Land

The formula for calculating soil carbon sequestration
of cultivated land is as follows:

CS = SxSOCD )

...where CS is the total soil carbon sequestration of
cultivated land, S is the cultivated land area, and SOCD is
the carbon density of cultivated land (which refers to the
research of Lu Jingjing et al. [25]).

Calculating Carbon Sinks in the
Planting Industry

In the case of carbon sinks from plant production, we
consider carbon absorption throughout the life cycle of the
main crops. The formula for calculating carbon sinks from
the planting industry is:

k k
CP=) Ci=Y cieYio(1—ri)/ HI;
i=l1 i=1 (2)

...where CP is total carbon absorption in the planting
industry, C, is the carbon absorption of crop i, & is the
number of crop species, ¢, is the carbon that crop i needs
to absorb for the production of per unit organic matter
through photosynthesis, Y, is the economic yield of crop
i, r, is the water content of the crop’s economic products
of crop /, and HI, is the economic coefficient of crop i.
The economic coefficient, the water content of the crop’s
economic products, and the carbon uptake rate of the main
crops in Hotan are from the research of Wang et al. and
Han et al. [26-27].

Calculation Method of Carbon Sinks
in Characteristic Forestry and Fruit Industry

Combining the results of past research [28-31] and
expert suggestions, commercial forestry soil carbon
sinks and understory vegetation carbon sinks are no
longer calculated because the agricultural production
pattern of Hotan alternates forest and agriculture crops.
Therefore, the formula for calculating the carbon sinks in
characteristic forestry and fruit industry are:

CF =) (SFxC) )

C=Vxd6 (4)

...where CF is the total carbon absorption in characteristic
forestry and fruit industry, SF'is the area of the commercial
forestry, C is the biomass carbon density, /" is biomass of
commercial forestry per unit area, and ¢ is the conversion
coefficient. In this paper, V is 23.7t/hm? and ¢ is 0.48 [29,
31].

Calculation Method of Agricultural
Carbon Emissions

According to past research [2, 23, 32-33], agricultural
carbon emissions mainly come from agricultural land use,
the CH4 gas emissions produced during the growth and
development of rice, and carbon emissions from livestock
farming. We establish the agricultural carbon emissions
formula as:

E=Y Ei=Y Tu 6)
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...where £ is total carbon emissions, £ is carbon emissions
of carbon source i, T is the amount of carbon source /,
and g, is the carbon emission coefficient of carbon source
i. To facilitate the analysis, we converted CH, and N,O
to standard carbon. All coefficients are from research by
Xiong Chuanhe [2].

Data Description

Commercial forestry data are from the Bureau of for-
estry and other data in this study come from the Hotan
Prefecture statistical yearbooks (2000-15).

Results
Carbon Sinks in Agriculture

Using Eqs 1-4, we obtained the agricultural carbon
sinks in Hotan based on a data consolidation calculation
(Table 1). The results showed that the agricultural carbon
sinks were 6,271.03x10° t in Hotan in 2014, while the
soil carbon sequestration of cultivated land, the carbon
absorption from plant production, and commercial forestry
were 2,512.74x10° t, 1,633.87x10° t, and 2,124.43x10° t,
respectively.

The total agricultural carbon sinks increased rapidly
to 1,823.20x103 t — an increase of 40.99% during 1999-
2014. The carbon absorption from plant production had
fluctuating growth, which increased 550.17x10° t, an
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Fig. 2. Changes in total agricultural carbon emissions in Hotan
Prefecture (1999-2014).

increase of 50.77% during 1999-2014. The soil carbon
sequestration of cultivated land remained unchanged at
around 2,380x10° t during the same period. The carbon
absorption in the characteristic forestry and fruit industry
increased rapidly, to 1,136.35x10° t — increasing by
115.00% and accounting for 62.33% of the agricultural
carbon sinks increment during 1999-2014.

Carbon Emissions from
Agricultural Production

Using Eq. 5, we calculated the agricultural carbon
emissions from 1999 to 2014 in Hotan (Fig. 2).

Table 1. Carbon absorption of agricultural production in Hotan Prefecture from 1999 to 2014 (103 tons).

Year Planting Growth Soil Growth fofil:ti?/c;ilrcilsgﬁi ¢ Growth The tot.al cazll)l;lt(;tiilks Growth rate
industry | rate % rate % industry rate % | carbon sinks erowth %
1999 | 1,083.70 - 2,376.06 - 988.08 - 4,447.83 -
2000 | 1,097.21 1.25 2,350.90 -1.06 1,048.50 6.11 4,496.61 48.77 1.10
2001 | 1,132.13 3.18 2,353.75 0.12 1,160.41 10.67 4,646.29 149.68 3.33
2002 | 1,194.32 | 549 2,317.71 -1.53 1,280.41 10.34 4,792.44 146.15 3.15
2003 | 1,445.90 | 21.06 | 2,308.90 -0.38 1,339.28 4.60 5,094.09 301.65 6.29
2004 | 1,567.38 8.40 2,325.74 0.73 1,364.22 1.86 5,257.34 163.25 3.20
2005 | 1,621.90 | 3.48 2,340.57 0.64 1,381.53 1.27 5,343.99 86.66 1.65
2006 | 1,517.11 | -6.46 | 2,340.42 -0.01 1,392.95 0.83 5,250.48 -93.51 -1.75
2007 | 1,432.05 | -5.61 | 2,378.78 1.64 1,414.70 1.56 5,225.54 -24.94 -0.48
2008 | 1,513.01 5.65 2,388.67 0.42 1,449.31 2.45 5,350.99 125.45 2.40
2009 | 1,554.10 | 2.72 2,390.40 0.07 1,526.24 5.31 5,470.75 119.76 224
2010 | 1,628.12 | 4.76 2,374.15 -0.68 1,638.62 7.36 5,640.90 170.15 3.11
2011 | 1,636.94 | 0.54 2,363.06 -0.47 1,765.31 7.73 5,765.31 124.41 221
2012 | 1,600.72 | -2.21 | 2,375.69 0.53 1,864.26 5.61 5,840.67 75.35 1.31
2013 | 1,558.23 | -2.65 | 2,387.05 0.48 1,956.97 4.97 5,902.25 61.59 1.05
2014 | 1,633.87 | 4.85 2,512.74 5.27 2,124.43 8.56 6,271.03 368.78 6.25
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Table 2. Agricultural production total net carbon sinks in Hotan Prefecture from 1999 to 2014 (10° tons).

Year Tota% ce}rbon Carbpn ginks of TOtal. (totzecta(;%?r? rslirsliknslffotal (netcczrrli)(())rrll Ssllrrllll((ss 1/e;:rlbon
emissions planting industry carbon sinks carbon emissions) emissions)
1999 591.99 1,083.70 4,447.83 3,855.84 6.51
2000 584.38 1,097.21 4,496.61 3,912.23 6.69
2001 585.38 1,132.13 4,646.29 4,060.90 6.94
2002 567.64 1,194.32 4,792.44 4,224.80 7.44
2003 595.72 1,445.90 5,094.09 4,498.37 7.55
2004 627.20 1,567.38 5,257.34 4,630.14 7.38
2005 669.21 1,621.90 5,343.99 4,674.78 6.99
2006 703.79 1,517.11 5,250.48 4,546.69 6.46
2007 716.66 1,432.05 5,225.54 4,508.88 6.29
2008 736.83 1,513.01 5,350.99 4,614.16 6.26
2009 764.12 1,554.10 5,470.75 4,706.63 6.16
2010 792.85 1,628.12 5,640.90 4,848.05 6.11
2011 810.41 1,636.94 5,765.31 4,954.90 6.11
2012 800.25 1,600.72 5,840.67 5,040.41 6.30
2013 781.05 1,558.23 5,902.25 5,121.21 6.56
2014 812.92 1,633.87 6,271.03 5,458.11 6.71

Total agricultural carbon emissions showed a rapid
growth trend of 591.99x10° tons in 1999 and
812.92x10° tons in 2014. Agricultural carbon emissions
increased by 37.32%, with an average annual growth rate
of 2.14%.

Net Carbon Sinks of Agricultural
Production

We used Eqgs. 1-5 to obtain the net carbon sinks
of agricultural production from 1999 to 2014 in Hotan
(Table 2). The results show that the net carbon sinks
for agricultural production in Hotan in 2014 is
5,458.11x10° t. The carbon absorption of the planting
industry is 1,633.87x10° t, which not only completely
offset the agricultural carbon emissions but also increased
the net carbon sinks of agricultural production to
5,458.11x10° t.

The net carbon sink showed a stable increase trend
in Hotan during 1999-2014. The carbon sinks level of
agriculture in Hotan is more than three times of that in
the planting industry. Thus, the agricultural production
carbon sink function of Hotan is clear. Hotan will further
optimize its agricultural production structure. At the same
time, it will vigorously develop low-carbon agriculture
and move toward modern agriculture. Needless to say,
the agricultural production potential of carbon sinks in the
prefecture is huge.

Agricultural Carbon Sink Compensation
Mechanism

It is necessary to establish a mechanism for
compensating the services of agricultural carbon sinks.
This compensation will promote regional economic
development. In particular, compensation for carbon
sinks could alleviate poverty and promote sustainable
development of impoverished areas such as Hotan
Prefecture. To establish the compensation mechanism
of agricultural carbon sinks, it is necessary to determine
who will compensate and who will be compensated (the
compensation body), how much to compensate (the
compensation standard), and how to compensate (the
compensation method). The standard of compensation is
the key to establishing this mechanism.

Compensation Principle

The compensation principle is the premise of the
establishment of the ecological compensation mechanism
of agricultural carbon sink function, which is also the
guiding principle of the construction of compensation
mechanism. The establishment of a compensation
mechanism should conform to social justice, reflect the
principle of the beneficiary pay, and ensure the sustainable
development of agriculture.
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The principle of fairness is the most basic principle
of the ecological compensation mechanism. People’s
environmental rights are equal, and the rights to
development are also equal. The core of the fairness
principle is the exchange; the system of ecological
compensation requires that the groups that benefit more
than they are paid must pay for the compensation and
the groups that pay more than they benefit must receive
compensation.

The principle of the beneficiaries pay is the basic
principle of ecological compensation and the basis of
the determination of the compensation body. The core
idea is that the beneficiaries of the ecological benefits
should pay the corresponding cost to the provider of the
ecological service. The compensation of agricultural
carbon sinks requires that the ecological beneficiaries pay
compensation to agricultural practitioners (the providers
of carbon sinks) through government compensation or
market compensation (such as carbon trading).

Thesustainable principlerequires thatthe compensation
be integrated ecologically and economically, and it should
promote social harmony and sustainable development
(which changes the traditional compensation method for
ecological compensation) [34]. Specifically, to promote
sustainable development, the compensation for carbon
sinks needs to take into consideration the development
between the groups and the region. The region that
receives the ecological benefit can compensate the region
that provides agricultural carbon sinks to encourage
agricultural production and protection and to promote
regional balanced and sustainable development.

Compensation Subject
and Object

Agricultural carbon sink compensation belongs to a
category of agricultural ecological compensation, and
the main body includes people, groups, or regions that
compensate or are compensated. The main body that is
compensated should have a positive ecological impact.
The main body that is compensated for agricultural
carbon sinks should be agricultural practitioners, that is,
the farmers.

In theory, the main body that compensates is the
beneficiary of the ecological protection, but because all
people are the beneficiaries of environmental protection
behavior, the government, as the representative of the
people, becomes the main body of compensation. The
local government has the responsibility to do well in
ecological protection and construction in this area, so it is

also the main body of compensation. Public goods can be
divided into national public goods and local public goods
according to the range of benefit; the difference between
them is whether they are restricted by geographical
space. National public goods are provided by the central
government, whereas local public goods are provided by
local governments. Agricultural carbon sinks benefit all of
society, and the ecological benefit is obviously national, so
the compensation of agricultural carbon sinks should be
provided by the central government.

In addition, the other main body that compensates is
the business sector. Business activities generally involve
the use of natural resources or have a certain impact on
the natural environment. In an effort to profit, enterprises
often emit pollutants exceeding emissions targets. In
the spirit of “who destroys, who renews,” “who created
pollution is responsible to suppress,” and “who benefits,
who pays,” these business enterprises should be the main
body of compensation.

Compensation Standard

Agricultural carbon sink compensation needs its own
unique compensation standard. Agricultural products have
economic value, and farmers earn the economic value by
selling their agricultural products to recoup the cost of
production and management. Agricultural carbon sinks are
by-products of agriculture. Thus, the amount of ecological
compensation should be determined according to the net
carbon sinks produced by agriculture. Thus, we determine
the compensation value in Hotan based on multiplying the
price per unit of carbon sinks by the net carbon sinks in
the prefecture.

According to data from China’s carbon emissions
trading network (www.tanpaifang.com), the trading
volume of China’s seven carbon trading pilot points
in the secondary market was 1,360.5x10* t carbon
dioxide equivalent, and the total turnover was 4.92x108
yuan in 2014. Therefore, we can calculate the average
price, which was 36.19 yuan per ton of carbon dioxide
equivalent in China’s carbon trading market in 2014.
Through the above analysis, we can calculate the suitable
compensation for agricultural carbon sinks in Hotan in
2014 (Table 3).

Compensation Method
The method of compensation for the agricultural

carbon sink function is divided between the government
and the market.

Table 3. Carbon sink benefits to agricultural production in Hotan Prefecture in 2014.

Net carbon sinks Net carbon sinks Price per unit of Total carbon )
— . . Carbon sink benefits
(10° tons carbon (103 tons carbon dioxide carbon sinks sinks benefits 2
. h o (yuan/hm?)
equivalent) equivalent) (yuan/ton) (10°yuan)
5,458.11 20,013.08 36.19 724.27 3,920.08
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Government Compensation

Government compensation is a type of compulsory,
command and control mode of compensation whose main
body is the government, which is an indirect ecological
compensation. The government compensates through
financial compensation, material compensation, policy
compensation, and technical compensation, as detailed
below.

The government’s financial compensation involves a
direct public payment, and the government directly pays
compensation to the rural landowners and other ecological
service providers. Essentially, the government purchases
the ecosystem services and provides them to the user
free of charge. The government’s financial compensation
comes in the form of tax returns, special funds, financial
aid, financial subsidies, and incentives [34].

The government’s material compensation includes
providing actual goods to farmers. Its purpose is to help
farmers reduce carbon emissions, increase carbon sinks,
and protect and promote agricultural carbon sinks.
Specifically, this material compensation might provide
farmers with the relevant machinery and equipment for
energy saving and emission reduction, such as new water-
saving irrigation facilities. To reduce the production costs
and increase the enthusiasm of farmers, the government
should give some material support.

The government’s policy compensation is mainly
policy tilt, which includes the implementation of local
tax relief, preferential arrangements for the region’s
infrastructure, and the realization of the ecological
priority assessment policy. Policy compensation has the
advantages of having low operational costs, little financial
pressure, etc.

Technical compensation refers to the technical support
provided by the central and local governments for the
comprehensive prevention and control of ecological
environments [35]. The government can provide farmers
with free low-carbon training and increase the farmers’
low carbon awareness and farmland management levels
so that farmers can reduce the use of pesticides and
chemical fertilizers and increase the use of manure in
the agricultural production process. To further increase
agricultural carbon sequestration, the government can
also promote free soil formulation technology, soil carbon
sequestration technology, etc.

Market Compensation

Market compensation refers to the activity of the
spontaneous participation in the improvement of the
ecological environment, in which market trading entities
participate in the environmental market property rights
transactions by economic means within the scope of
various ecological and environmental standards, laws,
regulations, and policies [36]. According to China’s carbon
emissions trading network, China will launch a national
carbon emissions market in 2017. Enterprises, social
groups, and other market players that are in accordance

with the transaction rules will be able to carry out carbon
trading.

At present, China’s carbon trading pilot is mainly for
forest carbon sinks. Hotan has formed the production
structure of the characteristic forestry and fruit, animal
husbandry, and planting industries. Meanwhile, the
agricultural production pattern of Hotan alternates between
forest and agricultural crops. The rate of alternation of
forest and agricultural crops was approximately 83.74%,
and the net area of grain was very small in 2014. Its
agricultural carbon sinks mainly come from forestry —
in particular the characteristic forestry and fruit industry.
Therefore, we believe that the net agricultural carbon
sinks of Hotan can be used as forest carbon sinks and to
implement carbon trading. To facilitate carbon trading, we
propose the establishment of a carbon-trading platform
that includes forest carbon sinks, pasture carbon sinks, and
planting carbon sinks trading.

Discussion

The net carbon sink showed a stable increase trend
in Hotan during 1999-2014. The carbon sinks level of
agriculture in Hotan is more than three times that in China
and more than two times that in Xinjiang (Table 2) [24].
Thus, the agricultural production carbon sink function of
Hotan is clear: high carbon-sink agriculture.

In the course of agricultural emissions reduction, the
three major mechanisms of incentive, tax, and compen-
sation should be combined together to influence the ag-
ricultural production decision [5, 18, 23, 37, 38]. We
establish the ecological compensation mechanism of ag-
ricultural carbon sinks based on the following aspects: the
main body of compensation, the compensation principle,
the compensation method, and the compensation standard,
which is based on the ecological function of carbon sinks
in agriculture. We have discussed the compensation stan-
dard of agricultural carbon sinks. We use the net carbon
sinks value multiplied by the unit price of carbon sinks
to obtain the compensation value for agricultural carbon
sinks in this paper. The compensation method includes
government compensation and market compensation. The
method of compensation includes financial compensation,
material compensation, policy compensation, and techni-
cal compensation. Market compensation mainly uses a
carbon trading platform to compensate for the net carbon
sinks of agricultural production. Through this mechanism,
the ecological benefits of agricultural carbon sinks are
compensated; meanwhile, Hotan will explore the mode
of circular eco low-carbon agriculture. The shift to low C
agriculture is a win-win-win change with short-term eco-
nomic, social, and environmental benefits — and not just
regarding its contribution to the mitigation of uncertain
temporal and spatial climate change impacts.

Of course, due to the limitations of available data,
more research is needed. Although we strove to build a
perfect index system of agricultural carbon sinks, it still
needs further refinement.
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Conclusions

Based on the scientific calculation system of carbon
emissions and carbon sinks in agricultural, we measured
the carbon emissions and carbon sinks of agricultural
production in Hotan between 1999 and 2014. The results
showed that the net carbon sink showed a stable increase
trend in Hotan during 1999-2014. The carbon sinks level
of agriculture in Hotan is more than three times that of
China and more than two times that of Xinjiang. Thus,
the value of the agricultural carbon sink function of Hotan
is clear. The prefecture is comprised of the characteristic
forestry and fruit industry, animal husbandry, and the
planting industry and will further optimize its production.
At the same time, Hotan will vigorously develop low-
carbon agriculture and move toward modern agriculture.
Needless to say, the production potential of carbon sinks
in Hotan is huge.

We established the ecological compensation
mechanism of agricultural carbon sinks based on the
following aspects: the main body of compensation, the
compensation principle, the compensation method, and
the compensation standard based on the ecological
function of carbon sinks in agriculture. We are sure that
the ecological benefits of agricultural carbon sinks will
be compensated through the ecological compensation
mechanism ofagricultural carbon sinks in Hotan to promote
poverty alleviation and development, increase the income
of farmers, promote rapid rural economic development,
encourage sustainable agricultural development, and
contribute to alleviating global climate change.
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