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Abstract: As a big agricultural country, the People’s Republic of China has
experienced a series of natural disasters since its founding, such as the 1959
— 1961 Great Famine, the 1998 floods and the 2008 snowstorm. Here we
present a dataset summarizing four categories of meteorological disaster-
affected area at provincial level in China from 1949 to 2015: mildly-affected
area, moderately-affected area, heavily-affected area, and total affected
area. Based on crop-planting data and natural disaster data, grain losses are
also evaluated by using a grain loss assessment model. The dataset plays an
important role in the future prediction, prevention, and reduction of agro-
meteorological disasters.
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This dataset consists of two data files: Natural_disaster.zip
stores data of disaster-affected area and Grain_loss.zip stores
evaluated data of grain losses.

(1) Natural_disaster.zip is a 0.45 MB disaster data set made up
of three files:

e Mildly-affected area.xlsx presents the areas with less than
100% of the yield that would be expected under long-term
. average temperature and precipitation due to natural disasters;
Dataset composition .
e Moderately-affected area.xlsx presents the areas with less
than 70% of the expected yield due to natural disasters;

e Heavily-affected area.xIsx presents the areas with less than

30% of the expected yield due to natural disasters.

(2) Grain_loss.zip is a 0.25 MB grain loss data set made up of
two .xlsx files:
® Grain_loss_amount.xIsx;

® Grain_loss_ratio.xIsx.

With a vast territory, diverse climatic types, fragile ecosystems and varied
types of disasters, China is a country that suffered from the most serious natural
disasters in the world. Agricultural disasters constitute the main natural disasters
in China, mainly including flood, drought, low temperature, hail, and typhoon,
with flood and drought being the most prominent.*2 In June and July 2017, 11
provinces in southern China suffered from floods, which affected more than 11
million people, including 78 people who died or disappeared and 27 thousand
houses that collapsed. Direct economic losses reached 25.27 billion yuan, leading
to a government supply of up to 1.88 billion yuan for disaster relief. Research on
the temporal-spatial laws, driving mechanism, risk assessment, regional regularity,
and control measures of natural disasters needs the support of historical disaster
datasets.®** Here we sorted, summarized and evaluated the data of major
meteorological disasters in China at provincial level from 1949 to 2015, as well as
the data of grain losses caused by these disasters.

Firstly, we summarized mildly-, moderately-, and heavily-affected area, as well
as total affected area by meteorological disasters from 1949 to 2015 (i.e., flood,
drought, low temperature, hail, typhoon). Secondly, based on the crop planting
dataset, we estimated grain losses caused by these disasters at provincial level by
means of grain loss assessment model. The dataset, which includes information on
agro-meteorological disasters and grain losses, can provide a scientific basis for
investigating the spatiotemporal pattern of agro-meteorological disasters.



2.1 Overview

It should be noted that, due to limited data availability, statistics of Hong Kong,
Macao, and Taiwan were not included in this dataset. This study covers five main
disaster types that took place in 31 provinces/municipalities in China: flood, drought,
hail, low temperature, and typhoon. The raw data were collected over the period
1949 — 2015 via Python scripts (Figure 1) from the website of the Ministry of
Agriculture of China (MAC) and China Statistical Yearbooks Database (CSYD), as
listed in Table 1. Python scripts 1, 2, and 3 (Figure 1) are Web-based data mining
techniques.
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Figure 1 Flowchart illustrating the dataset formation

Table 1 Description of the raw data

Database Variable Time span  Geographical scope Sources

Mildly-affected area 31 provinces /
Raw data on 1949 — 2015 L . Website of the Ministry of
(10" ha) municipalities in China
meteorological Agriculture of China (MAC)
. Moderately-affected 31 provinces / . .
disasters 1949 - 2015 and China Statistical
area (10™ ha) municipalities in China



Heavily-affected 31 provinces / Yearbooks Database
1949 — 2015

area (10™ ha) municipalities in China (CSYD)
Grain yield (kg*ha”- 31 provinces /
ield (kg 1949 - 2015 P
1) municipalities in China
Crop planting Crop-sown area 1949 - 2015 31 provinces / Website of the Ministry of
dataset (10™ ha) municipalities in China Agriculture of China (MAC)

Grain-sown are provinces /

a 31
1949 - 2015
(10™ ha) municipalities in China
Firstly, we cleaned, sorted and replenished the raw meteorological disaster data
drawn from the above two sources. Secondly, the final meteorological disaster
dataset and the planting dataset were used to generate grain loss data via grain loss

assessment model. A detailed description of the final dataset is given in Table 2.

Table 2 Description of the data of meteorological disaster-affected area and grain loss

Dataset Variable Disaster type  Time span Geographical scope

mildly-affected Five major . L .
. ) 1949 — 2015 31 provinces/municipalities in China
area (10" ha) disaster types

. moderately- . .
Meteorological Five major ) o )
. affected area 1949 — 2015 31 provinces/municipalities in China
disaster data set . disaster types
(10™ ha)
heavily-affected  Five maj

or
. 1949 — 2015 31 provinces/municipalities in China
area (10* ha) disaster types

Grain loss amount Five major

(10" kg) disaster types
Grain loss data set

1949 — 2015 31 provinces/municipalities in China

. Five major . L .
Grain loss rate (%) 1949 — 2015 31 provinces/municipalities in China
disaster types

2.2 Methods

Lietal. (2010) constructed a statistical model for estimating the amount of grain
loss based on grain yield and disaster-affected area. Researchers (Shi et al., 2014;
Guan et al., 2015) in China mainly used the statistical model to estimate the amount
of grain loss in recent years.*® This section uses the model to estimate the amount
of grain loss based on the following formula:

Ga=R x A, xy,xP, 1)
Gn=R x A, xy,xP, )
G:=R xA,xy, xP, (3)
Sy =Ga+Gn+G: (4)



n

Sc = Zsci (5)

i=1

where S; is the amount of grain loss in China; n is the number of provinces and
municipalities; Sci is the grain loss in Province i; Gqis the grain loss caused by mild
disaster; Gmis the grain loss caused by moderate disaster; G; is the grain loss caused
by severe disaster; R; is the ratio of grain-sown area to crop-sown area; Aii, Aiz, and
Aiz designate the amount of crop area affected by mild, moderate and severe disasters,
respectively (mild disaster: 10 — 30% grain losses; moderate disaster: 30% — 70%
grain losses; severe disaster: over 70% grain losses); and y; is the grain yield per ha
of Province i in the same year. P+, P2, and P3 assume a value of 20%, 50%, and 85%,
respectively, assigned based on the median method in tandem with the definitions of
crop affected area and crop failure area.

The ratio of grain losses to total grain output in the same year was defined as
the rate of grain losses.? It is expressed by:

R= S%a *100% (6)

where R is the ratio of grain loss; S is the amount of grain loss; G, is the amount of
total grain output.

Moderately-affected area.xls includes six worksheets (tag name: Flood,
Drought, Hail, Low_temperature, Typhoon). Each table is a 2 * 2 matrix form; the
first column of the worksheets records the name of the province/municipality; time
dimension (1949 — 2015) is given in the first line and matrix values are in units of
10*ha.

A n L ™ n u r u "

o . o - . . . N . .
1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 191 1963 1964 1965 1966 1961
! Beijing o 0 0 0 0 o 0 3466667 0 0 1886667 14.8 2446667 2366667 1333333 6266667 9066667 44| C
! Tianjin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C
Hebel 2573333 1344 2419333 139.2) 247.3333 367 5333 281.2667 324 6667 154.2 4054667 2216667 8451333 6726667 397.0667 474 6667 3354 310 197.7333 C
| Shanxi 7533333 3546667 8133333 2333333 79.6 106.6 169.4 77.86667 180.6667 39.26667 119.7333 308.4667 1595333 296.2 93.66667 7.133333 254.6667 89.06667 C
i Inner Mc 1133333 8333333 306 4 128 744 29 06667 892 2953333 342| 5953333 614 268 8667 2138 302 208 16.2 236.2667 169 8667 C
Liacning 4553333 17.73333 898 39.26667 56.8 33.53333 84.2 2006667 7406667 120.2667 4333333 248.5333 1792667 4566667 1514 74.2 4306667 14.53333 C
b Jilin 0 0.533333 3073333 1533333 10.2 14.13333 3593333 1126 68.86667 200 3666667 127.3333 1133333 1724 167.7333 49.06667 74 66667 23.46667 C
| Hellong! 1333333 9373333 4033333 3066667 9533333 0 26 46667 107 73| 74 86667 182 8667 137 0667 158 1333 2452 B2 26667 1130667 132 B667 11.26667 C
0 Shanghal o 0 0 0 0 o 0 0 0 0 0 4 8533333 3333333 0 0 0 0 C
1 Jiangsu 128 73 66667 37 73333 154 1904667 2318 1383333 2484 9953333 107.5333 2602667 3993333 370 9333 2516667 104 8 5333333 156 6667 73.33333 C
2 Zhejiang 20.6 7.133333 18.6 33.86667 73.53333 30.2 62.8 49 5593333 52.8 70.73333 111.2 158.4667 G6B.GE6GT 68.2 0 126 5 C
3 Anhui 2047333 235 2667 103 2312667 353.2 3314667 41 3515333 247 3333 3341333 376 8667 452 2667 4896 2554 158 6667 1051333 148.2 210 2667 «
4 Fujian 0 06 36 BBEEEET 44 46667 224 43 86667 4693333 24 1313333 3233333 8653333 108 5333 20 53333 5106667 2666667 4933333 1133333 C
5 Jiangxi 8 29.8 90.33333 10.46667 83.4 B83.26667 B0 67.26667 23.33333 B2.06667 4666667 40.8 104.3333 83.06667 95.13333 61 0 59.93333 C
6 Shandong 1065333 32 06667 134 4667 47 342 2277333 1131333 656 459 8667 377.5333 627 4 857 1333 623 8667 304 4667 204 4667 3697333 178.0667 346 G667 «
7 Henna 90 2955333 67 26667 67 86667 3882 2023333 160.8 3998 463 0667 178 6 769 B47.5333 830 6667 4324 408 4. 360 253.3333 297 2667 C
8 Hubel 2266667 36.13333 1 68 106.9333 156.4 70.53333 18.93333 80 129.7333 400 236.4 3458667 117.4667 33.73333 51.8 3.8 168.6667 C
9 Hunan 21.06667 36 86667 338 1706667 6713333 97.13333 1074 9573333 1328 7273333 2310667 1506667 258 104 3333 202 2667 58 46 66667 162 4
0 Guangder 0 7 16.33333 1333333 46 66667 6353333 172 3333 1753333 108.8 44 13333 136 6667 298 0667 1819333 70 93333 162 6 6533333 4333333 132 1333 C
1 Guangxi 1466667 2.2 B.533333 19.93333 44.73333 T71.86667 70.66667 1206 78.86667 132.5333 4086667 93.73333 75.6 77.06667 1553333 99.73333 2933333 102.2667 C
2 Hainan o 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 4
3 Chengair [ 0 0 0 0 [ 0 0 0 0 0 0 [ 0 0 0 0 [ 4
1 Sichuan o 0 1009333 6246667 0466667 45.06667 22 26667 " 4.4 2166667 408.0667 330.6667 390.5333 1824667 129.7333 113.9333 16 64.4 C
5 Guizhou ] 0 02 5533333 0 1733333 6033333 2193333 1053333 564 7973333 5626667 58.06667 38 33333 398 9666667 6533333 B7 66667 4
6 Yunnan 0 0 0.333333 0.2| 4.066667 8.333333 38 0.4 6.466667 136.1333 24.73333 112.0667 64.06667 20.13333 102.6667 31.46667 0.533333 12.53333 C
7 Xlzang 0 0 0 0 0333333 0 0 0 0 0 0 0 08 0 0 0 0 C
8 Shaanxi 6.8 94 7666667 1033333 4133333 7 1535333 1973333 1433333 44 53333 146 7333 2914667 200 2 146 972 1606667 1007333 74 C
9 Cansu 1.6 6.266667 0 89.13333 13.66667 31.86667 13.06667 71.13333 28 16.46667 170.8667 BG.BGEET 114.2 40.73333 15.66667 36.53333 82 C
0 Qinghal 0 1533333 0933333 0 2 0 0 8 9333333 4 3093333 2966667 12 14 3266667 8933333 176 C
1 Ningxia 0 0 8733333 0 4733333 0 0 0 0 1933333 2 466667 22 2553333 0 68 0 6BEEET. 0 0 C
? Minjiang o 0 0 0 0.4 o 0 1.6 4.666667 3.666667 19.46667 3.333333 42.4 26.93333 3.666667 1.266667 0 3133333 C
3
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Figure 2 Moderately-affected area at provincial level
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Quality control involved detailed inspection and exploration of patterns to
detect any typographical errors or other data errors. The data provided herein were
re-processed from the raw data supplied by MAC and CSYD, and as such depended
on the quality and reliability of the data sources. Zhao et al. (2017) used the above
data to analyze the tempo-spatial characteristics of natural disasters and grain losses
in China from 1949 to 2015, and found that flood and typhoon were concentrated in,
and greatly limited to, central China, eastern China and the southeast coast of China,
unlike other disasters which were randomly distributed. Their findings were hence
consistent with the findings of Guan et al. (2015) and Du et al.(2015).2°

The dataset is released via Science Data Bank
(http://www.sciencedb.cn/dataSet/handle/540), and the Resource Service System of
the CERN Data Center (http://www.cnern.org.cn), where users can log into the
system, click data resources and select data to enter the download page. There are no
copyright or proprietary restrictions on the dataset.

This work was supported by the National Natural Science Foundation of China
(N0.41571427), and the Innovation Group Program of the Chinese Academy of
Agricultural Sciences (Grant No. Y2017JC33).
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