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Equipment and Methodology for Experimental Research of
Cotton Vulnerability to Hail Hazard
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3. Langfang Normal College, Langfang 065000, China)

Abstract.; This paper aims to establish a set of equipment and methodology for conducting experimental re-
search on cotton vulnerability under influence of hail hazard. Thus, a design of hail fall simulation apparatus and
field experimental method are put forward from two perspectives, which are simulation of hail strike and obtaining
parameters of cotton damages. The equipment can shoot ice balls which are 0.5 ~10. 0 cm in diameter. Its shooting
direction can be adjusted 0 ~ 120° vertical and O ~ 180° horizontal, to ensure that the ice balls shoot the cotton
plants within specified scope. At the same time, shooting speed of ice balls can reach 20.0 ~45.0 m/s, and can
be stably controlled at 23.0 ~25.0 m/s, so as to meet the needs of hail falling simulation. Method of hail hazard
experiment in cotton field includes four steps. Based on the mentioned equipment and method, a field experiment
with 35 hail fall scenarios, including 5 kinds of ice ball diameters and 7 kinds of hail densities was carried out. Ac-
cording to the primary result, this set of equipment and method has a lot of advantages, such as flexibility of setup,
easiness of handling, abundance of hail falling scenarios, in comparison with field monitoring methods such as hail-
pad observation, remote sensing inversion, simple field experiment methods including removing plant leaves by fa-
cility of mower, sprinkler and even hand. These advantages ensure the cotton hail hazard stimulation more similar
to conditions of real natural hail hazard, thus provide high quality experiment data. In future, the automated capa-
bilities of manipulating platform and information apperceiving of hail fall simulating apparatus should be improved ;
to meet the demands of experimental vulnerability research of more hail hazard affected bodies.

Key words: cotton; hail hazard; vulnerability of hazard affected body; experimental study; hail fall; simula-
ting apparatus; applicability





