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Tab. 1 The index of prolong-type rice chilling damage (°C)
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Tab. 2 The validation accuracy of the index of prolong-type rice chilling damage and the actual yield loss (%)
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Fig.2 The frequency of all levels prolong-type rice chilling damage during 1951- 2010 in Northeast China (%)
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Fig.3 Inter-annual variability of prolong-type rice chilling damage in Northeast China
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Tab. 3 The climatic trend rate and trend coefficient of all levels prolong-type rice chilling damage events

SREAE REESE e JUEE
BT R (1R /10a) -1.197 -0.13 -0.15 -0.91
JEREY 1 -0.62 -0.33 -0.46 -0.56
I A R 0.001 0.01 0.001 0.001

R4 BEREQKBRBRSETHEERY (R)

Tab. 4 The average number of prolong-type rice chilling damage at all levels in different periods (events)

1951-1960 1961-1970 1971-1980 1981-1990 1991-2000 2001-2010

e 68.0 40.9 44.2 36.0 17.4 1.1
BRIERE 8.1 8.9 8.5 9.1 5.0 05
A E 8.6 75 75 7.4 3.7 0.4
FERAE 51.2 24.6 28.2 19.5 8.7 0.2
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X . AR R . BRI VT LES T R R /N, A 10a FREO0.10 DL, He/hB BT
TR SE LGS MG, R 10a FRE0.01 7k Hoft X % 10a T % 0.10~0.15 %K . B HEIR
RIS E R, 4 RKER /Lt T 0.05 18 5 R
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Fig.4 The climatic trend rate of prolong-type rice chilling damage at various sites (events/10a)
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Fig.6 The relationship between the average temperature from May to  YXAN ILFE 6,
September and prolong-type rice chilling damage in Northeast China
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Tab. 5 The correlation coefficient of prolong-type rice chilling damage events at all levels and
average temperature from May to September

BAE REAE TR FUE A
WP -0.8300 -0.5048 -0.6042 -0.7444

*x6 EME5-9IATHKRIBESTEIRELETE £ RBXTE
Tab. 6 The comparison of the average temperature from May to September and the average number of
prolong-type rice chilling damage events in different periods

1951-1976 1977-1993 1994-2010
5-9 HFE¥1 (°C) 17.0 18.0 18.9
HEIR AU TSI () 54.8 33.1 42
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Spatial-temporal characteristics of prolong-type rice chilling
damage and its relationship with climate change
in Northeast China

X1 Zhuxiang, MA Shuging, JI Lingling
(Jilin Meteorological Observatory , Changchun 130062, China)

Abstract: Northeast China is one of the major rice producing areas in China, because of the
lack of heat, and rice growth is more sensitive to temperature. Temperature becomes the major
limitations to local rice growth. Analysis of spatial-temporal characteristics of rice chilling dam-
age in Northeast China under the background of climate warming is of important significance
for rice chilling damage defense and its response to climate change.

Spatial-temporal characteristics of prolong-type rice chilling damage and its response to
climate change in Northeast China were analyzed based on classification index of prolong-
type rice chilling damage and daily temperature data from 101 stations during 1951-2010,
and by using the accumulative anomaly, correlation coefficient, and climatic trend rate and
tendency coefficient. The results show that the frequency for prolong-type rice chilling dam-
age is larger to the west of eastern Inner Mongolia (Mengdong), the boundary between east-
ern Jilin Province and Heilongjiang Province, the frequency for this damage is smaller in the
southern-central Liaoning Province. The frequency of severe prolong-type rice chilling dam-
age is higher than that of light and medium damages during 1951-2010 in Northeast China.
The light, medium and severe prolong-type rice chilling damages show a downward trend,
prolong-type rice chilling damage presents a trend of rapid decline particular after 1994. The
downward trend is more significant in the central Heilongjiang and the northwest of Meng-
dong region, and the downward trend of prolong-type rice chilling damage shows no signifi-
cance in Liaoning, the south of Mengdong region, the south of Jilin and the north of Hei-
longjiang. Prolong-type rice chilling damage in Northeast China has a better relationship
with climate warming. The average temperature from May to September and prolong-type
rice chilling damage has obvious anticorrelation, the average temperature from May to Sep-
tember rises by 1°C, and prolong-type rice chilling damage in Northeast China reduces about
45 times. The periodic change of the average temperature from May to September and pro-
long-type rice chilling damage shows the obvious reverse phase.

Key words: Northeast China; prolong-type rice chilling damage; spatial-temporal characteris-
tics; climate warming



