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RESEARCH OF THE RISK INDEX AND THE RISK ZONES OF LOW
TEMPERATURE OF SOLAR GREENHOUSE IN THE INNER
MONGOLIA BASED ON CLDAS’

Yue Kun, Jin Linxue, Wu Ruifen™, Jiang Shaojie

(Ecological and Agricultural Meteorological Center in Inner Mongolia, Huhhot 010051, Inner Mongolia, China)

Abstract In the north of China, low temperature and cold damage is the most important meteorological disaster
that affects the agricultural production of solar greenhouses. In order to improve the return on investment and energy
conservation and emission reduction, it is necessary to establish a refined low temperature risk index of solar
greenhouses, and to reveal the spatial distribution characteristics of low temperature disasters in Inner Mongolia
solar greenhouses. In this study, the temperature data observed in different types of solar greenhouses and the
temperature data of the National Weather Station were used to establish a minimum temperature forecast model of
solar greenhouses. Meteorological indicators were defined according to the conditions required for the growth of fruit
vegetables and leafy vegetables in the solar greenhouse. Using the temperature data of China Meteorological
Administration Land Data Assimilation System (CLDAS), low temperature disaster risk index models for planting
fruit vegetables and leafy vegetables in two types of solar greenhouses (brick walls and thick walls) were established,
and disaster risk zones for solar greenhouses in Inner Mongolia were made. The results showed that the lowest risk
areas where fruit vegetables and leafy vegetables were grown on brick walls and thick walls were mainly distributed
in the western part of Inner Mongolia, accounting for about 8.2% to 21.2% of the total area. The lower risk areas
were mainly distributed in the east—west and central—west regions, accounting for about 20.0% to 29.0% of the total
area. The medium and high risk areas were mainly distributed in the east and east of central Inner Mongolia,
accounting for more than 55.3% of the total area. In summary, on the premise of considering continuous production
and cost saving, most agricultural areas in the west should build solar greenhouses with brick walls; in the central
and south—eastern regions, solar greenhouses with thick walls should be built; where solar greenhouses are built in
the eastern region, it is necessary to strengthen thermal insulation measures, select cold-resistant crops or interrupt
production in winter.

Keywords solar greenhouse; China Meteorological Administration Land Data Assimilation System, CLDAS, risk

zones of disaster; low temperature damage ; Inner Mongolia



