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Abstract: Landslide is a common geological hazard, with rainfall being a major inducing factor. Estab-
lishing an accurate probability model for rainfall events is crucial for accurately identifying high-risk ar-
eas of landslides and developing scientific and reasonable disaster prevention and mitigation strategies.
However, due to the limited availability of rainfall data, only a few regions have established bivariate
probability models for rainfall events. This paper proposes a method for establishing bivariate probabil-
ity model for rainfall events in any region based on satellite remote sensing data. First, satellite remote
sensing rainfall time series from arbitrary regions in the world were automatically obtained using web

crawler technology. Taking Shaojiadu Subdistrict in Linhai City as an example, the continuous rainfall
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time series were divided into independent rainfall events based on inter-event time definition (IETD),

and variables such as rainfall amount and duration were extracted. On this basis, a bivariate probability

model for rainfall events was established using Copula function, and K-S test was used to evaluate the

goodness of fit of the model. Furthermore, the definition of the return period in the bivariate probabili-

ty model for rainfall events was discussed and compared with the analysis results of the univariate prob-

ability model. Finally, the bivariate probability model for rainfall events was established for each re-

gion in Zhejiang Province, revealing the spatial distribution of rainfall variables across the province.

The established bivariate probability model for rainfall events provides accurate rainfall data support

for the risk assessment of rainfall-induced landslides.

Keywords: satellite remote sensing data; rainfall variable; Copula function; bivariate probability model

for rainfall events
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FA-1 JCEUPE W EEHZ LK
Table A-1 The core code for scraping rainfall data
import re
import threading

import requests

def scraping _rainfall _data():
input_urls = [] & T4 A B urls
fail_urls =[] # I T A IC B M EY urls
with open('E:\\urls.txt’, "r", encoding="utf—8") as f:
for line in f:
line = line.strip()
input_urls.append(line)
total _urls = len(input_urls) # @37 urls# H
def get_save_page(url):
By AR BERE R #AE A Bl ML filename
filename = re.findall(r'(3B.*\.nc4)’, url)[0]
FILENAME = 'E:\\download\\1\\" + filename
Z RiRIE R
result = requests.get(url)
print(result.elapsed) % 7R M L7 i [A]
print(result.status_code) # . 7 i 7 R 2%
if result.status_code == 200:
with open(FILENAME, 'wb') as f:
f.write(result.content)
else:
fail _urls.append(url)
i=0
for url in input_urls:
i=i+1
print(i, '/’, total_urls)
t = threading. Thread(target=get_save_page, args
=(url,))
t.start()
t.join()

B0 T HR W url 5 42
with open('E:\\fail _urls.txt’, "w") as outfile:
for item in fail urls:

outfile.write(item + "\n")
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