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Design and Application on Weather Indices Modd for High Temperature Disaster of
Chinese Hairy Crab in Anhui

LIU Rui-na', YANG Tai-ming*, CHEN Jin-long? CHEN Jin-hua®, SUN Xi-bo®
(1.Anhui Agricultural Meteorological Center/Anhui Engineering Laboratory of Agro-Ecological Big Data, Hefei 230031, China; 2.Ma
Anshan Meteorological Bureau, Maanshan 243000; 3.Guoyuan Agricultural Insurance Company, Hefei 230031)
Abstract: Weather index agricultural insurance is an important way of avoiding agricultural production risk and
improving recovery capabilities. Based on the water temperature observation data from internet of things and
Chinese hairy crab yield data in three intensive culture ponds from 2012 to 2016, mortality data from 2001 to 2016
and daily surface meteorological observation data from 1985 to 2016 in Dangtu of Anhui province, the correlations
between water temperatures at different depths and the yield of Chinese hairy crab (Eriocheir Sinensis) were
analyzed, the key disaster-inducing factor of high temperature disaster and its critical value were determined. Then,
the correlations between key disaster-inducing factor and air temperatures were analyzed and their relationship
model was built. Based on the relationship model, the critical value of air temperature was calculated and the heat

damage weather index of China hairy crab was defined. Based on this, combined with the Chinese hairy crab
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mortality data caused by high temperature disaster, the grade indices of high temperature disaster were established by
K-means clustering analysis method. The insurance claim schemes based on the grade indices were designed
preliminarily and was applied in Dangtu. The results showed that the key disaster-inducing factor of high
temperature disaster was daily average water temperature at 60cm depth and its critical value was 31°C.The key
disaster-inducing factor had the most correlation with daily average air temperature of the previous day. Based on
their relationship model, the critical value of daily average temperature was calculated to be 30.5°C, the value of
cumulative days when daily average temperature equal or greater than 30.5°C from June 21 to September 10 were
defined as the high temperature disaster weather index of Chinese hairy crab (S) .The damage could be defined as
slight when the mortality was between 0—-1%(0<S<14),moderate when the mortality was between 1%—-3%(14<
S<21), severe when the mortality was between 3%-5%(21<S<30), extra severe when the mortality was between
5%-10%(S=30). The testing results indicated that the accurate rate of severe indices was 100%.The payment
standard of weather index with different levels was determined by using weather index of 21 as payment trigger
value. Considering the average loss rate of historical disasters in Dangtu, the premium rate based on the weather
index of high temperature disaster was defined as 5.0%, and the corresponding premium was 100 yuan-667m™.
Application in Dangtu showed that the insurance claim schemes is reasonable, which could provide some reference
for weather index insurance of high temperature disaster of Chinese hairy crab in similar areas.

Key words: Chinese hairy crab; High temperature disaster; Key disaster-inducing factor; Grade indices; Weather
index insurance
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60cm. 100cm ) R H5 H5 A1/ 75 00 I B8 23 B K8 T
T 8 7 B b R O W) 2R 5 Rt 3R 1 B S W
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Tablel Correlation coefficients between water temperatures
at different pond depths(10cm, 60cm, 100cm) and yield of

Chinese hairy crab from 2012 to 2016 (n=45)

Y Tho Teo
Tio 0.5317
Teo 0.647" 0.835™
Ti00 -0.474 0.861" 0.896"

H: Tion Teon Tioo 73514 10em. 60cm Fl 100cm & HF
IR CCD, Y iR (kg e hm . " L TR R
FHGEIT 0.05. 0.01 KPR EERS. FF.

Note: Ty, Tep, Tigo is the daily average water temperature at
10cm, 60cm, and 100cm depth(“C), Y is yield of Chinese hairy
crab(kg * ha ). " is P<0.05, *" is P<0.01. The same as below.
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BIKES&SRE PR EREZEEMLERR
(P<0.01), Hrr, S5§5— H PSR M i m,
MR REOE 0.944. Rk, EFERT—HPRIRIERN

60cm VR FE H 5K g R, ¥R — H 1
iR 60cm REE H 37K AT [RNE 04, 158 =
HERFEGER, B
Te=0.8612T_14+4.8014 (2)
A, Teo NABHEP 60cm IR H 17K (C),
T NET—HFHAE (C).

R 2 2012-2016 £ 3 MW EEFRIE M E 60cm SRALZE B B /KBS SIBEMHEE R
Table2 Corréation coefficients between Tgyin the threeintensive culture ponds of Chinese hairy crab and air temperatures
from 2012 to 2016

H-F#4)<iff Daily ave. H f% =< Daily max. air

air temperature (°C) temperature (°C)

AT 1 H PSR Daily ave.

temperature of the previous day( C )

AT 1 H #5757 Daily max. temperature

of the previous day (°C)

Teo (C) 0.924" 0.890"

0.944™ 0.910™
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N
~
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Fig.1 Correlation coefficients between the value of
cumulative days when Tg equal or more than thresholds and
theyield of Chinese hairy crab
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Table3 Grading standard of high temperature disaster
indices of Chinese hairy crab in Dangtu of Anhui province

el A FH TR 2L High il PV FFE T2 High

22 Grades temperature disaster temperature disaster
index (S,d) mortality (%)
12 % Slight 0<S<14 0~1
1 £ Moderate 14<s<21 1~3
HF Severe 21<8<30 3~5
H¢H Extra severe S=30 5~10

VE: miAERES) M 6 A 21 H-9 H 10 HHF#HRR=
30.5CHIRE. T

Note: The value of cumulative days when daily average
temperature =30.5°C from June 21 to September 10 were
defined as the high temperature disaster index of Chinese hairy

crab(S). The same as below.
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WHE, EARAEREFEGHLT, ZH8ELRE
I AR I 8 R 5 T4 A (EAE 20000 T6-667m 2.
R O3 OA[A, R A B TS S B AR T R
10%, MWRAER (3), MEERERKEESHN 2000
T6-667m 2.

R 224 % L Yt 33 7 B V8 v U AT R bR SR A
RAFEEG FOK Tzt g 0], g (3 iHH
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BT 4iRE 19852016 FESRHER, gt 4k
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232 MNHZEH

R 4l vl 3 ] % 5 A o O R SR HOTE
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Table4 Test results of evaluation based on these indicesin the two intensive culture pondsin 2017

el A FH TR 2L High

temperature disaster index(d)

F%4EY% Aquaculture farm

iR A FE S High

temperature disaster grade

feim A FSET- 3 High

temperature disaster mortality(%)

SRR

Actual grade

KB 2 /K777 5#3% Dalongxiang 29

SR AR RORTEX Lvye 29

T Severe 4.2 H ¥ Severe

¥ Severe 4.1 #H & Severe
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BRI L) 540 T6-66Tm 2o MRHE E B G5k W 11
AEBE, 2017 522930 B K2 7R A IR A #]
R IVETR SN 20d, TR AT RRE (32 5), Hig

by R RIS 460 TG-667m 2. i HVE R gk 4 A
SR T AT 4 A e, B B R AR R B 2
FrUEFE A AT,

®x5 REHLHABMEFRENESERAERSERBCRE
Table5 Compensation standard of high temperature disaster weather indices of Chinese hairy crab in Dangtu of Anhui province
A AE TR VAT ELA] R e A TR A VAT EE A5 -
V57 4% Amount of
High temperature Compensation ratio Amount of compensation High temperature Compensation . ™
. . S . . . compensation (Yuan-667m )
disaster index(d) (%) (Yuan-667m ~) disaster index(d) ratio (%)
21 5 100 31 33 650
22 6 110 32 38 760
23 7 130 33 44 880
24 8 160 34 51 1010
25 10 200 35 58 1150
26 13 250 36 65 1300
27 16 310 37 73 1460
28 19 380 38 82 1630
29 23 460 39 91 1810
30 28 550 =40 100 2000

VE: E (667TmY) WA S A= (667Tm?) (RIS AT LG LRI S8 E y 2000 76-667m 2. R,

Note: Premiums multiply by compensation ratio equals amount of compensation (Yuan-667m ). Premiums equals 2000

yuan-667m 2. The same as below.

45 ERRERE 12500
— The high temperature disaster index P2
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Fig.2 Thehigh temperature disaster indices of Chinese hairy crab and estimated compensation from 1985 to 2016 in Dangtu of
Anhui province
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