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A PREFACE

PREFACE

“Climate Change’s Impact on China’s Grain Food Production System and Adapta-
tion Mechanisms (2010CB951504)." Which is the National Key Research Initiatives
( Project 973) project, Global Change Research, point to the Key support direction of
Article 15 in Guide; impacts and adaptation mechanisms Studies of climate change on
food, socio-economic and population health. Will satisfied 4 National needs: Stable de-
velopment of grain production, National food security, Social and economic develop-
ment in rural areas and farmers’ income Growth in Major grain producing areas, Inter-
national climate negotiations and responsibility. To research the Impact process of Cli-
mate change on China’s grain production, To find out The impact of climate change on
food security in China and adaptability, not only is the Urgent need of national policy
and action on climate change, Maintain sustained and stable development of China's
grain production.

Ensure national food security, promote social and economic development and
growth in rural incomes of farmers in major grain producing areas. But also the need of
China’s participation in international climate negotiations and to cover the line of interna-
tional responsibility play an important contribution and support role in Agricultural sector
of global climate change, and development of many related disciplines theory and Meth-
od.

Project intends to solve key scientific problems include the impact and adaptation
mechanisms of climate change on food production systems, which is the variation of cli-
mate change leads to food production resource elements ( water, earth, air, species,
etc. ). the impact process and the adaptive mechanisms of food cropping systems, the
production structure and regional distribution under the climate change. The regulation of
Agricultural disaster mediated by climate change.

The main contents include: (D The role of the process of the temporal changes of
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China’s grain production of water, soil, air resource elements. @ Crop varieties, re-
sistance of gene resources, changes in growth and development characteristics and its
impact on the breed improvement induced by climate change. (3) The impact mechanism
and adaptation mechanisms of climate change on crop planting system and regional dis-
tribution. @ Dynamics variation of spatial and temporal pattern of major pests and Ecol-
ogy mechanism of Pandemic outbreak under climate change in major grain producing ar-
eas. (5 Evolution regulation of Spatial and temporal pattern of Agricultural drought and
other weather disasters under climate change conditions. ® The degree of influence of
climate change on China’s grain production, national food security, regional balance of
grain, rural economic development and farmers’ income growth in major grain producing
areas, Policy and technology system adaptation to Climate Change.

Services for task of The sixth major research project of Project “Policy Research of
China’s grain production to adapt to climate change”. The previous five content of Re-
search project belong to Natural science research areas.

The Sixth belong to Category Study of Agricultural Economics. Needlessly to say,
Project methodology is essential for research. What kind of method adopted to conduct
the research is a challenge.

Computable general equilibrium model established according to equilibrium theory
can study the subject at the micro and macro levels. by producer theory, theory of de-
mand, price theory and market clearing theory, Computable general equilibrium model
can simulate the impact of climate change on Socio-economic sectors Particularly Yield,
arable land, price, technical changes of agricultural food production sector. On the
macroeconomic and sectoral economic, there are Indicators. of GDP, employment,
CPI, exports, imports, prices, consumption, production factors (land, capital, la-
bor) , technological progress, sector output, the price department, import and export
department, department of household consumption, middle sector consumption, gov-
ernment consumption sector, sector employment, technical progress, etc. These indi-
cators enough to portray the national food security under climate change, the food re-
gional balance, Economic development and the impact of rural farmers’ income growth

in major grain producing areas, response to Climate change policy and technology sys-

tem.
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The difficulties and focus of Equilibrium Model Analysis is how to build the impact
of climate change on food production sector. Internationally, the ideal model for a com-
prehensive analysis is that embedded the impact factor of The GCM ( General Circula-
tion) to crop and livestock production and water models to get input and output of water
resources utilization, crop production, livestock production to establish database of so-
cial accounting matrix of general equilibrium model to analysis the impacts and adapta-
tion policy to climate change. In fact, this study follows the Research results of Project
Group, which Embed climate change Factor of RCM ( regional atmospheric circulation)
into the crop model (CERES- wheat, corn, rice), With and without CO, fertilization
and A2, B2 in two different climate models.

The research is divided into four parts, eight chapters. four parts contain the key
scientific issues, Key scientific approach to solve the technical problems, Adaptation to
climate change policies and strategies of China’s grain production research, Economic
Research Strategies to adapt to climate change and food production. The first part of the
key scientific questions composed by the first chapter. Expounds the purpose and signifi-
cance of the research project, Summary of the project on the basis of domestic and for-
eign, research methods and research innovation.

The second part of the technical approach to solve the key problems primarily Com-
posed by the second chapter of general equilibrium, partial equilibrium theory and
model. Dynamic computable general equilibrium model established by the research
group contain construction Production function (input and output level, output level and
output) , Investment demand and product supply in production, cost minimization
problem and income maximization problem ( Investment demand: cost minimization
problem, product supply, revenue maximization problem in prodution).

Demand for investment, household demand, export demand for the product, the
government needs, demand on the circulation of goods, price system, inter-industry
investment allocation, market clearing equation, total imports, total exports and trade
balance, macroeconomic and wage index; dynamic mechanism ( physical capital accu-
mulation + foreign debt accumulation, wages lag adjustment ). Database established
based on input-output table of 2007, published by China Statistics bureau.

Regional computable general equilibrium model is divided into static and dynamic
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model. Static region model is composed by the user’s choice between domestic and im-
ported goods, the demand for labor, the primary elements of the demand for intermedi-
ate inputs combinations and combinations of the basic elements of demand, production
taxes, output matrix, household demand, investment demand and investment goods
price index, government demand, regional demand, Investment demand sectors. Dy-
namic mechanisms include the production module, the module capital formation, con-
sumption module, public ( government) demand module, module prices, distribution
services and costing equation, commodity tax, supply and demand balance module of
regional dynamic model, dynamic mechanism module of Regional dynamic model. All
database of regional static and dynamic model based on the input-output tables of 31
provinces and autonomous regions published by China’s National Bureau of Statistics.

Partial equilibrium ( CAPSIM ) model is a partial equilibrium model of agriculture ,
established by China Agricultural Policy Research Center. Using this model, we analy-
sis the balance of food supply and demand under the climate change condition.

Global Trade Analysis Project GTAP in principle belong to general equilibrium the-
ory, there are 113 countries and 55 sectors. The model was developed by Purdue Uni-
versity. we used it to simulate International Food Trade Policy adaptation to climate
change for China.

The third part of national food production policies and strategies to adapt to climate
change contain Chapter III China’s grain production development strategy under climate
change (under climate change, China’s grain production development strategy; under
climate change, China’s wheat production development strategy; Under climate
change, China’s corn production development strategy ; Under climate change, China’s
rice production development strategy ).

Chapter 1V, Regional Development Strategy of China’s grain production Under cli-
mate change (under climate change China’s grain production area development strate-
gy, under climate change development strategy of China’s wheat production areas, un-
der climate change China’s corn production regional development strategy, under cli-
mate change regional development strategy of China’s rice production).

Chapter V, under climate change, policies of China’s grain production and arable

land, prices, subsidies and technical progress.



Under climate change China’s grain production development strategy is analyzed by
using the impact of climate change on crop yields as the impact of variables to simulate
the impact of climate change on the food sector, macroeconomic. the development strat-
egy of China’s grain production (total and sub-species) can be made.

Based on multi-regional (31 provinces and autonomous regions) general equilibri-
um theory, multi-regional general equilibrium model is constructed. Under climate
change regional development strategy of China’s grain production is analyzed by using
the impact of climate change on crop yields as the impact of variables to simulate the im-
pact of climate change on regional food sector, macroeconomic.

The development strategy of China’s regional grain production (total and sub-spe-
cies) is made. Under climate change policy research on China’s grain production, arable
land, prices, subsidies and technical progress is analyzed by using the impact of climate
change on crop yields as the impact of variables to simulate the impact of climate change
on China’s grain production, arable land, prices, subsidies and technical progress.

Part 1V, economic research strategies of food production to adapt to climate
change. Chapter VI, contain production and supply capacity of China’s grain to adapt 1o
climate change (adapt to climate change of China’s grain production and supply capaci-
ty, (Adapt to climate change of China’s grain production and supply capacity. The stud-
y, adaptation to climate change of research on the supply capacity of grain production).
Chapter VII, policy research of adaptation to climate change of Food demand and con-
sumption ( adapt to climate change of food supply and demand balance, adaptation to
climate change policy of regional demand for food and consumer, adaptation to climate
change policy of regional wheat demand and consumption, adaptation to climate change
of regional Corn demand and consumption, adaptation to climate change of regional de-
mand and consumption of rice). Chapter VIII, chinese food trade policy research on
adaptation to climate change in International Market ( The research on China’s grain
production and supply capacity to adapt to climate change contain adaptation to climate
change of China’s grain production and supply capacity, Adaptation to climate change of
regional food production and supply capacity )

Adopt dynamic general equilibrium at national level and multi- regional general e-

quilibrium model ( statistic and dynamic) , food production and supply capacity is sim-
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ulated with the consideration of CO, fertilization and no considerayion of CO, fertilization
under both climatic conditions. Policy Research of food demand and consumption to ad-
aptation to climate change contain research of food supply and demand balance to adap-
tation to climate change, regional food demand and consumption policies. research to
adaptation to climate change, the former simulation is conducted by agricultural partial
equilibrium model. The latter is simulated by multi-regional general equilibrium model,
reduct the result into yields of grain, the regional food supply and demand balance . is
analyzed. Research on China International Food Trade Policy to adaptation to climate

change is simulated by global trade projected model ( GTAP).
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