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CATASTROPHE CLASSIFICATION INDICATOR AND YIELD LOSS ANALYSIS
OF OILSEED RAPE VERNAL WATERLOGGING IN HUNAN PROVINCE *

1,3%

Fan Yuxian'’, Huo Zhiguo'**, Shang Ying'
(1. Chinese Academy of Meteorological Sciences,Beijing 100081, China;
2. Meteorological Bureau of Yiyang City, Yiyang, Hunan 413000, China;

3. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Nanjing University of Information Science & Technology,

Nanjing, Jiangsu 210044, China)

Abstract Taking spring waterlogging disaster of oilseed rape in Hunan province as an example, this research
constructs a waterlogging damage valuation model and a quantitative assessment model for the rape yield lose
through the process-based classification indicator for dynamic waterlogging damage monitor, in order to explore a
meteorological method for regional crop waterlogging process monitoring and evaluation. Based on the existing
disaster identification index of rape spring waterlogging process in Hunan province, the methods of rolling
simulation optimization, actual verification and case analysis were adopted to determine the optimal threshold for
light and severe waterlogging, establish the original index to a process-based rapeseed spring waterlogging
catastrophic grades index. At the same time, the relationship between the yield loss and different grades
waterlogging frequency was explored by multiple regression analysis, and the yield loss quantification estimation
model and waterlogging damage valuation model were constructed. Afterwards, the match degree of index and
models with historical disaster records had been tested through a case study. The results were showed as follows. 1.
44 was the optimal threshold to distinguish the light and severe rape vernal waterlogging in Hunan. This threshold
varied with counties, and higher threshold value was detected in areas with less average waterlogging frequency,
lower flood vulnerability and better disaster prevention and mitigation capabilities. Waterlogging in rape pod stage
had the greatest influence on the rape yield according to the disaster impact indexes, including index based on
duration of damage and index based on duration of severe damage. Similar spatial distribution of rape yield
reduction rate had been detected base on the two indexes at the county scale. The temporal characteristic of
calculated severe damage percentage based on grades index was consistent with the actual records in cases, and the
result of quantification estimation model of yield reduction rate was also matched with the actual losses. Generally,
the process-based classification indicator for dynamic waterlogging monitor, the waterlogging damage valuation
model and the quantitative assessment model for the rape yield loss performed well in the implementation of regional
dynamic monitoring and quantitative assessment of rape waterlogging damage. The results can provide theoretical
support for regional monitoring and assessment of oilseed rape vernal waterlogging dynamically. Additionally, it also
provides a feasible approach for the supplement and reanalysis of historical disaster records.

Keywords agricultural waterlogging; catastrophe process; classification indicator; damage assessment; oilseed

rape
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