ith B IR IR F IR

J E E Vol.8 No.2 | Apr. 2017 ARTICLE

Journal of Earth Environment [li»Ye) 3 Ko WA YAl L)W V11113

L 57 EIB/R Eia - E T F S E ARG /R R X SIRRY

Al

X, ARk

BRPEIIE RS2 ikliy S FRBEE B, P22 710119

HRIEX

i E. ABRAREMRZTALEMRE A RIRAGS RiEsE, HEE, BANSEANAEEE AZEHE: A
REI A F AR T ILRRE - a7 %53 (ENSO ) F4E3t 1955—2011 F69-F 3 208, BRKEWH v,

SR E . 5T F RS RERRKAE 032C «(102) " #9ik F9-35, R34 E-FHFRIMA 0.26°C «(10a)
Mk E A —14.21 mm-(10a) ' e9i Fk b, oo B-FHRFR I B, NESHEN: SRELRTA
E30atirtRELEAE4aF TatiAH; BREENAAE 2409 2 FH. ENSO B FH4FA RIZAR
BAHIZH, BREIEARY; ENSOAF/HFHTR, BREAL L, BIAMRE AR, LEHEAG,

B K BA 2y, ENSO A Fhxied RIEHR LIER iR K, B RIEHR JE ENSO AFEMHFL AL ReT
BT K, KRR T AL REHRR Y Fi5REMEBEIET.

KR, SREWRK; RREE- &7 H3; ANE;, AR, BRkE;, FHFRE

Influence of El Nifio-Southern Oscillation events on climate in Harbin region during 1955—2011

LIU Dan, ZHAO Jingbo

College of Tourism and Environment, Shaanxi Normal University, Xi’an 710119, China

Abstract: Background, aim, and scope Facing the high frequency of El Nifio-Southern Oscillation (ENSO) events
appear in recent years, global climates change strongly, especially in northern hemisphere. Temperature and precipitation
levels in ENSO warm (cold) year are more different from the normal year, causing serious flood and drought problems,
great loss in people’s daily life, industrial and agricultural production. For avoiding and solving such problems, people
should figure out the happening mechanism of ENSO events, also the characteristics, trend and cycle, also the physical
mechanism between ocean and air, so that people can predict it exactly someday. Harbin is the capital of Heilongjiang
province, belongs to temperate continental monsoon climate, plain topography, abundant water resources. So Harbin
becomes the mainly food production area in the northeast of China, certainly worth to be researched. Materials and

methods Select the daily meteorological data from 1955—2011 of Harbin station, Shangzhi station, Tonghe station
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forming a triangle in Harbin region. Including the average temperature, the annual precipitation, the temperature anomaly
of each year. Average values of the three stations represent the climate values of Harbin region. Time table of ENSO
events is statistics of the references, take the definition of Kevin E Trenberth and sea surface temperature anomalies of
the National Climate Center as the division basis of the cold and warm events. Calculating the precipitation anomaly
percentage (R) to measure the drought and flood level. Using the linear trend method, anomaly and comparative method,
Morlet wavelet analysis to analyze. Results During 1955—2011, among the 57 a, 2 a is the minimum of ENSO events
reappear cycle, 6 a is the maximum. ENSO cold and warm events mainly happened in spring and autumn season,
ended in spring and winter season. In recent 57 a, annual precipitation fluctuates little, while overall in the decline.
Precipitation has a 24 a main cycle variation, 3.3 a and 7.5 a second cycle variation. Annual temperature change is in
the opposite trend of precipitation, but has 4 a and 7 a main cycle variation. Discussion From the relationship between
average temperature anomaly and ENSO events during 1955—2011, ENSO cold and warm events both can increase the
temperature in Harbin region, cold events have obvious influence. From the relationship between average precipitation
anomaly and ENSO events during 1955—2011, ENSO cold and warm events both can decrease the precipitation in
Harbin region, similarly cold events have greater influence. From the corresponding relation between ENSO events
and drought and flood disasters in Harbin during 1955—2011, we know that, when in ENSO warm event year, Harbin
is in the high rate of flood; when in the cold event year, the region has a great possibility of drought. Conclusions The
temperature in Harbin region has risen in a rate of 0.32°C-(10a) ' in recent 57 years, more than the national average in
a rate of 0.26°C+(10a) '; precipitation has a reduction in a rate of —14.21 mm-(10a) ', faster than the national reduction.
The wavelet analysis shows that the temperature change of Harbin has 4 a and 7 a cycle in 30a’ time-scale; precipitation
change has a 24 a main cycle, and 3.3 a, 7.5 a second main cycle. Since 1955, the average temperature of Harbin region
is 3.26°C, 3.25°C without ENSO events happened, the average temperature of warm event years is 3.29°C, the average
temperature of cold event years is 3.34°C, shows that Harbin region in cold event years, temperature increases obviously.
In the 57 a, the average precipitation is 590.2 mm, average precipitation of normal years (without ENSO) is 594.3 mm,
average 588.0 mm in warm event years, average 576.9 mm in cold event years, all shows that precipitation reduces
in cold event years. All in all, warm ENSO events year, temperature has a slight rise, while precipitation has a slight
reduction in Harbin. In cold ENSO events year, it’s different from North China and Northwest region, temperature has an
obvious rise, precipitation has an obvious reduction, cold ENSO events have a great influence on the climate in Harbin.
Drought easily happens in cold ENSO events year in Harbin region. Recommendations and perspectives This paper can
provide guidance for reducing the loss of drought and flood in Harbin. The research results can contribute to the Harbin
climate managements. In the future, climate problems should be set in a higher position, everyone should attach great
importance to this issue.

Key words: Harbin region; El Nifio-Southern Oscillation; cycle regulation; temperature; precipitation; drought

and flood disasters
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21 1955—2011 4%/ ENSO 1

Tab.l ENSO events during 1955—2011
T THIRAEH SERAEH %@%’H%{ SRR SR PR
Event type Number Start End Continuous Intensity level Strongest Event year
month/year month/year months month
1 4/1957 4/1958 13 % Middle (2) 12 1957—1958
2 7/1963 12/1963 6 M55  Extremely weak (1) 11 1963
3 6/1965 2/1966 9 1&g Middle (2) 12 1965
4 11/1968 1/1970 15 14 Middle (2) 10 1969
5 4/1972 2/1973 11 1% Middle (2) 11 1972
ENSO 6 5/1982 8/1983 16 e Extremely strong (3) 2 1982—1983
[ 7 9/1986 1/1988 17 5 Strong (3) 10 1987
ENSO 8 5/1991 6/1992 14 %% Middle (2) 11 1991
LI 9 3/1993 11/1993 9 FiZE Middle (2) 11 1993
events 10 10/1994 2/1995 W35  Extremely weak (1) 11 1994
11 4/1997 5/1998 14 Hea®  Extremely strong (3) 12 1997
12 5/2002 2/2003 10 55 Weak (1) 12 2002
13 9/2004 2/2005 6 55 Weak (1) 1 2004—2005
14 8/2006 1/2007 3 55 Weak (1) 12 2006
15 4/2009 1/2010 10 5 Strong (3) 12 2009
1 9/1962 2/1963 6 55 Extremely weak (—1 ) 12 1962
2 3/1964 1/1965 11 55 Weak (1) 4 1964
3 8/1967 5/1968 10 55 Weak (—1) 11 1968
4 6/1970 1/1972 20 5 Strong (—3) 12 1970
ENSO 5 5/1973 5/1974 13 % Middle (—2) 1 1974
S EW 23 6 9/1974 3/1976 19 i Strong (—3) 12 1975
ENSO 7 10/1984 10/1985 13 55 Weak (—1) 1 1984—1985
cldemEs g 4/1988 6/1989 15 s Middle (—2) 1 1988
9 9/1995 5/1996 9 1255 Extremely weak (—1) 11 1995
10 9/1998 7/2000 23 9 Strong (—=3) 1 1999—2000
11 8/2007 5/2008 10 5 Strong (—3) 12 2007
12 5/2010 1/2011 9 A& Middle (—2) 11 2010—2011
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Tab.2 Seasonal frequency of start and end of ENSO events during 1955—2011

ENSO BEFH {445k ENSO warm events frequency ENSO {2 {445i¥k ENSO cold events frequency
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JF4G  Start 4590 End JF4G  Start 258 End
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Fig.2 Change of annual average temperature and precipitation in Harbin during 1955—2011
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Fig.3 Wavelet analysis of temperature change in Harbin
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Fig.5 Relationship between average temperature anomaly and ENSO events during 1955—2011
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®3BOKEEE A RE RS RS (EBEAE, 2011)
Tab.3 Precipitation anomaly percentage of drought and flood level (Wang et al, 2011)
ety B E AR S ey B E A% Sy
Level Anomaly percentage Drought/flood level Level Anomaly percentage Drought/flood level
1 R=75% TP Heavy flood 5 -50% < R <—-25%  fw% Slight drought
2 50%<R<75% K#;  Flood 6 =75%<R<—50% KE  Drought
3 25%<R<50%  fw®; Slightflood 7 R<-75% 2  Heavy drought
4 —25%<R<25% 1E% Normal

L 1955—2011 FE/K i B9-F-2E 5902 mm Sk ~FE P RIBF] 34.1%, E5FH DT PIZKELD
e, RIEAXIESAFEWEOKIEF- A, el Bl y=25% Ml y=—-25%, $&MFPEH IR,
AR (B 7) o 1994 4FROKIERY- 33 53.4%, PIZE IR 5 IE R ARy, FRFR AR AR LY
N ST ARRIREKIERE Y A ki, 2007 R0k RRPPKE, 5 ENSO @l FIFHICRII T 4.

W

FEKE N1
Precipitation anomaly percentage/%

_40 L
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
FEfr Year

Bl 7 PARIEHLIX 1955 —2011 4FRE/K IR 435
Fig.7 Precipitation anomaly percentage in Harbin during 1955—2011

M 4 Hr AR A, WRBEMDGE 57 Ak RO A 7T RH RS, K AEBER 12.3%,
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