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Fig. 1 Distribution of 14 agricultural meteorological observation stations in Jiangxi Province
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Fig. 2 Correlation of yield reduction rate to the number of days(a),accumulative precipitation(b)

of daily precipitation above different boundary values

VEAE 9 AR RLRE Bl A6 W1 1) HORR K BEOR N T
40 mm 1) R K 5, 2 ] H R o A Can & 3
JiR) . B 3a ] LU B FEACHE A 5 OE IR 2 43 A
e BT IR RS AR AR 4 . X RO bR — PR
FH R IE 25 AC AR ey 3k, L1330 8 I9 o, o 3 )
B, 20 B B R TR TR AR K E AR AR S B
KR TR AR R A IR W 3b TR . B 3b AT LLE
B GES ARG AR A RS . UREARES K
SRR T 8 I 2S5 A B AR K OEAE 9520 51 LA

B R K AR R R R AR U R AT B B W0 A
{E AN B K B EAUA 5% 8 & LA R g T
HE N R PRAE T F VL . Y B KK
T I A RAE S 00 S B LR TSRO IE
E SR ENONTTRY i AR = N R A ) & g IR
95 %6 B AF KT ZE MG FE . 6 e 46 J5 I RE AR 7 47
HATIES S HE B 2R BV A SN BEFEKETF
T B A6 9 AR A BB K It 7 81 6 B 4 22 S i A2
Wi B Ry 3. 70, 4 [l 5% 7 ) S B 41 mm, 3%



5 6 3] HE R4 TT V94 RS T R AL K & 15 b5 0 15 KR PP Al 661
20
(a) (b)
20
15
15
= S
S \
104 i
R 10
51 5
0 I R ‘ —] 0 m—
0 100 200 300 400 500 600 700 3.0 3.5 4.0 45 50 55 6.0 6.5 7.0

AR K/ mm ot i

B 3 WAL R EREARE S B KR (a) S H B0 e (b) 35 R 4 A
Fig. 3 Frequency charts about accumulative precipitation(a) and its log transformation(b)

of rain washing damage to pollen sample sets

{5 _E iRl R PR AE 9 F IR FHEA Y A . B
1, HFE/K 2 40 mm A] RLAE R W Pk 46 9 % 1 i 5
FEH5 .
2.2.2 FgK sy

R T e A6 9 H5 A5 T3 T R A6 9 HEAR
SRR R 15% . MREE 1. 2.3 A @A R
SRR 7 R 0 R B 4 R B R R K R 81 A
ANEI I HE B 5 LA /N B K HE 1) 38 B K B
P8 R 7 e 245 )Xo IO 4 U 5 2R R I ST fi £ [
(D, mE 4R RBRBE PR VFE
WL e /AMEL T B R K B 164 mm, 2 A H
T A A 2 RREEOK R 40~170 mm B,
U R 10 Y0, Horp 83 %6 AR AU R RN T 1594,
17 Y5 AIREAR I 77 3R N 15 %0 ~20 %60 5 24 B K & i
it 170 mm I, 83% [ B A Bk = R AN F 152,
17 Y5 M REAS I R 10 %6 ~ 14 %, - 3908 77 R
22% . LA 170 mm A FL. 8 P 81 4y BT S P AR
43 KT IS T 43 A A X 7 1 Bk 7 8 AT ik ST R AR

¢ KL A S 2 SR A W T T TR 0 D™ R 2 S 0K R
0.001 35 LK ¥ . 418 e 4] 73 R Uk 78 K 3 55 GL48 b
mz 1 frs).

L]
L ]
L[]
°
50 “ .
o [ J
a H e °°
= 100 . 0o d
= ° °
B S &
M ‘. o o0°
£ —150 s “s
= | i .
~200 1LY
' T T T T T T T T
0 100 200 300 400 500
ZRPFk R/ mm

B4 FEAS R FE K 57 51 % 1
Il A R AR BE T il 2
Fig. 4 Accumulative anomaly of yield reduction rate

based on accumulative precipitation

x1 WRERFERER

Table 1 Level indicators of rain washing damage to pollen
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Table 2 Verification about level indicators of rain washing damage to pollen
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Index and Loss Estimation of Rain Washing Damage to
Early Rice Pollen in Jiangxi Province

Tian Jun” Huo Zhiguo®®
Y (Jiangxi Institute o f Meteorological Sciences, Nanchang 330096)
? (Chinese Academy of Meteorological Sciences, Beijing 100081)
# (Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ,

Nanjing University of Information Science & Technology . Nanjing 210044)
Abstract

Rain washing damage to pollen is one of the main agrometeorological disasters of early rice in Jiangxi
Province. However, there are few studies on the disaster index and loss estimation model of this disaster.
And in routine agrometeorological service, there are no definite and targeted criterion and loss assessment
basis of rain washing damage to pollen. Therefore, studies on disaster index and loss estimation mode of
rain washing damage to pollen are of great importance to the disaster monitoring, loss assessment and agri-
cultural disasters’ insurance management of early rice. Taking the disaster of rain washing damage to pol-
len in Jiangxi Province as research object, 78 disaster samples of rain washing damage to pollen are picked
out based on analysis of long-term (1981—2015) meteorological conditions during the whole growth period
of early rice in 14 agrometeorological stations, and historical data about the observation of agrometeorolog-
ical disasters, diseases and insect pests. Afterwards, index and loss estimation model of rain washing dam-
age to early rice pollen are determined based on correlation analysis, normal distribution and principal com-
ponent regression method, and verified by independent samples. Results show that the rainfall during
heading-flowering stage of early rice has a significant effect on the formation of rain washing damage to
early rice pollen. Main and key influence periods are 5 and 3 days before and after the heading-flowering
stage, respectively. The daily precipitation 40 mm can be used as the threshold for rain washing damage to
pollen in heading-flowering stage of early rice. Based on this index, the number of days with total precipi-
tation exceeding 40 mm and their corresponding accumulative precipitation are counted. When the accumu-
lative precipitation is between 40 mm and 170 mm (light disaster), the yield reduction rate of early rice is
generally less than 15%, and the average reduction rate is 10%. When the accumulative precipitation ex-
ceeds 170 mm (severe disaster), the yield reduction rate is generally more than 15%, and the average re-
duction rate is 22%. The grading indexes are detected to be basically consistent with the historical occur-
rence levels of rain washing damage to early rice pollen. And simulation results of loss estimation model
show that simulated early rice yields are highly accordant with the actual yields, the average relative error
is 4. 3%, and the relative error of 78% data is within 5%. It indicates that the model can be used to simu-

late and predict the yield reduction rate of early rice when rain washing damages rice pollen.

Key words: index of rain washing damage to early rice pollen; loss estimation model; principal component

regression method



