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GIS-Based Ecological Evaluation of Suitable Areas of Astragalus membranaceus Growth
Suo Fengmei!, Ding Wanlong', Xie Caixiang', Dong Liang', Lin Yulin', Sun Chengzhong?, Li Yingdong®
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences, Peking Union Medical College,
Beijing 100193, China;
2. Chinese Academy of Surveying and Mapping, Beijing 100039, China;
3. Gansu College of Traditional Chinese Medicine, Lanzhou 730000, China)

Abstract: This work aimed to investigate the comprehensive ecological factors of Astragalus membranaceus and its
regional suitability in China. Based on the field surveys, specimen examination and literature investigation, a nation-
wide analysis concerning the ecological factors and growing areas of A. membranaceus was made by the Traditional
Chinese Medicine Geographic Information System (TCMGIS). The optimal range of ecological factors of A.mem-
branaceus was determined as follows: 9831.4-31145.6°C for the active accumulated temperature, 40.6%-77.7% for
the relative humidity, 2413.5-3212.5 h for the annual sunshine time, 251-469 mm for the annual precipitation,
-35.6-11.7°C for the lowest temperature in Jan, 16.5-23.5°C for the average temperature in July, 22.8-29.9C for
the highest temperature in July, and cinnamon soil, orthic luvisols and chernozem the soil types. The analysis of the
appropriate areas for A. membranaceus growth by TCMGIS-II showed that the suitable growth areas of A. mem-
branaceus (similarity as 95%-100%) are the arid areas located in northern China, including 299 cities and counties
and occupying 396325.6 km?, Among these provinces Inner Mongolia, Xinjiang, Heilongjiang, Hebei and Shanxi are
larger and occupy 688676 km?, making up 95.48% of the total suitable area. Inner Mongolia has the largest number
of suitable cities and counties which are relatively concentrated, covering 79 counties and areas and occupying
438931 km? Xinjiang takes the second place, with the suitable area of A. membranaceus (similarity as 90%-95%)
growth covering 263 cities and counties and occupying 134163 km? Xinjiang Province also has the largest growth
area of 45935 km? (5%). At the similarity of 80%-90%, Xinjiang has 356 cities and counties suitable for A. mem-
branaceus growth, reaching 101540 km?. Compared with the TCMGIS-I analysis, the methodology and the system de-
veloped in this work are better. The suitable areas obtained here not only completely cover those by the TCMGIS-I,
but also have found a number of new suitable areas for A. membranaceus growth. Through field study and experi-
ments, these regions may develop into potential suitable areas in the future.
Keywords: Astragalus membranaceus, Ecological suitability, Climatic factors, TCMGIS-II
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