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Teleconnection between Pacific sea surface temperature and the early
immigration of brown planthopper Nilaparvata lugens Stal in the Yangtze
and Yangtze-Huai River Valley of Jiangsu Province and its possible

mechanism

XIAN Xiao-Qing' ZHAI Bao-Ping' ©  ZHANG Xiao-Xi' ZHANG Gu-Feng’ Liu Zhi-Lin® SHI Bao-Guo’
1. Key Laboratory of Pest Monitoring and Management of Chinese Agricultural Ministry Department of
Entomology  Nanjing Agricultural University Nanjing 210095 China 2. Tongzhou Station of Plant
Protection Tongzhou Jiangsu 226300 China 3. Huai’ an Station of Plant Protection and Quarantine Huai’

an Jiangsu 223001 China

Abstract To select effective long-term forecasting factors teleconnection between the early immigration of
brown planthopper BPH in Tongzhou and Huai’ an Jiangsu and Pacific sea surface temperature SST

anomalies from January 2 years ago to the current June was analyzed and their correlation stabilities were
tested. The results indicated that there were different spatio-temporal distributions of significant correlative SST
regions in the two stations. These SST regions were mainly distributed in the Central and South Pacific
72.4% and in one and two years earlier 82.7% . The relationship between every two of the following
three factors was investigated the early immigration of BPH the average temperature or precipitation of every
ten days from April to August and the monthly mean indices of 500 hPa Western Pacific Subtropical High.
Then teleconnection between Pacific SST anomalies and each of the above three factors which were

significantly correlated with each other were compared. The case analysis indicated that SST over the mid-
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Eastern Equatorial Pacific of the previous winter and spring affected the area index of Western Pacific
Subtropical High in this June which influenced the precipitation of the last ten days of June in Tongzhou
accordingly influencing the early immigration of BPH in Tongzhou while the SST over the mid-Eastern
Equatorial Pacific of spring and summer two years ago affected the North boundary of Western Pacific
Subtropical High in the current May which influenced the precipitation of the first ten days of July in
Huai" an accordingly influencing the early immigration of BPH in Huai’ an. Finally the possible mechanism
of the teleconnection between the early immigration of brown planthopper and Pacific sea surface temperature
was proposed as' sea surface temperature —> atmospheric circulation — climate — the early immigration of
brown planthopper” .
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Table 1 The spatio-temporal distribution of the teleconnection between the monthly mean
Pacific SSTA and the early immigration of BPH in Tongzhou Jiangsu Province
Zone no. Correlative region Correlative periods Relativity R
1 35°-50°N 175°E - 135°W DEG, - MAY, + 0.536
North Pacific 2 40° - 55°N  165° — 125°W SEP,; — APR + 0.546
3 10°-30°N 110°E - 160°W OCT, - JUN; SEP, - JUN - -0.687
Central Pacific 4 10°N - 10°S  160°E - 100°W JAN, - JUN, - -0.566
JUL, - JUN + 0.591
5 20° - 45°S  170° - 90°W JUN; - OCT; DEC, - MAR - -0.609
South Pacific 6 50°-75°8  145°E - 160°W JAN, - JAN;, APR; - NOV, + 0.584
45°-65°S  130° - 90°W MAY, - MAY, - -0.645
DEG, 12

Ry

Notes The capitals represent months and the subscripts behind them mean the number of years earlier which is vacant when it means this year. For example
DEC, means December of 2 years earlier. R, represents the maximum correlation coefficient of different months in the same correlative SST region. The same for

the following tables.
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2
Table 2 The spatio-temporal distribution of the teleconnection between the monthly mean Pacific SSTA

and the early immigration of BPH in Huai’ an Jiangsu Province

Zone no. Correlative region Correlative periods Relativity R
1 40° - 60°N  140°E — 175°W JAN, — APR, - -0.582
North Pacific 2 25°-50°N  160° - 125°W DEG, - MAY, JAN - MAY + 0.591
3 20°-45°N 125° - 175°E APR, - JUN, JUL; - OCT, - -0.649
4 10°-35°N 110°E - 160°W  MAR, - MAY, OCT, - JUN; SEP, - JUN - -0.605
Central Pacific 5 15°N - 15°S  165° - 120°W MAY, - SEP, - -0.578
JUL; - DEC, + 0.498
6 20°N —20°S 150° - 80°W MAY, - MAY, JAN-MAY - -0.557
7 0°-20°S  160°E - 150°W JAN, - MAY, JAN, - MAR, - -0.619
8 40° - 65°S  120° - 70°W APR, - SEP, NOV, — MAR, - -0.588
South Pacific 9 45°-175°S 115°E - 145°W JAN, - MAR, OCT; - JAN, . 0.631
MAR; - DEC; FEB - JUN
10 5°-40°S  150°E - 175°W JUL, - SEP, JUL; - NOV, - -0.580
11 15° - 45°S  180° — 105°W OCT, - DEC, AUG, - DEC, - -0.576
3

Table 3 Climatic factors and Western Pacific Subtropical High indices significantly correlated with the early immigration of BPH

Significantly correlated factors and time

Correlated factors

Tongzhou  Jiangsu Huai' an  Jiangsu
Climatic factors Precipitation of every ten days - P63 P
Average temperature of every ten days -1

Western Pacific Subtropical High Area index M6 CM5 GM6 - GM7

Intensity index o7 66 607

The position of the west ridge point -GS -GI - G5
The position of the ridge axis
The position of the north boundary B4 CB3 GBS
P T oM cQ G oX CB

Notes P means the precipitation T means the temperature GM GQ GJ GX and GB mean the area index the intensity index the position of the west ridge
point  the position of the ridge axis and the position of the north boundary of Western Pacific Subtropical High respectively the first number following the capitals
represents the month and the second represents the sequence number of every ten days in a month “ - " represents the negative correlation blank represents not
significantly correlated. The same below.

2.3 1 7 5
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Fig. 1  The relationship between Western Pacific Subtropical

High indices significantly correlated with the early immigration Fig. 2 The relationship between Western Pacific Subtropical
of BPH and climatic factors significantly correlated with High indices significantly correlated with the early immigration
the early immigration of BPH in Tongzhou
T42 4
P63 6

T42 means the average temperature of the second

of BPH and climatic factors significantly correlated
with the early immigration of BPH in Huai' an
P71 7

P71 means the precipitation of the first
ten days of April in Tongzhou P63 means the precipitation ten days of July in Huai’ an.
of the last 10 days of June in Tongzhou.

2.4

6 GMo 6 1-4
P63 5 GB5 3 5

4

Table 4 Comparison of the teleconnection between SSTA over mid-eastern Equatorial Pacific and the early immigration of BPH

Western Pacific Subtropical High indices and climatic factors significantly correlated with the early immigration of BPH

Station Indices significantly correlated with the early immigration of BPH
The early immigration of BPH M6 P63
Tongzhou  Jiangsu Correlative periods JUL; — JUN JUL; — JUN JAN — APR
Relativity + + -
The early immigration of BPH GBS P
Huai’ an  Jiangsu Correlative periods MAY, - SEP, JAN, - AUG, JAN, - JUN,
Relativity - - -
GM6 6 GBS 5 P63 6 P71 7

Notes GM6 means the area index of Western Pacific Subtropical High in June GBS means the position of the north boundary of Western Pacific Subtropical High
in May P63 means the precipitation of the last ten days in June P71 means the precipitation of the first ten days in July.
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LI M T EAT A8 The early

immigration of BPH in Tongzhou

GM6 (The area index of Western
Pacific Subtropical High in June)

P63 (The precipitation of the
third ten days of June)
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Fig. 3 The spatio-temporal distribution of teleconnection between SSTA over mid-castern Equatorial Pacific from January to April

and the early immigration of BPH in Tongzhou, the area index of Western Pacific Subtropical High in June

and the precipitation of the third ten days of June in Tongzhou respectively
BEARABEMHAR; SARREFEHEE, E4R,

The blue area represents the significantly negative correlative SST region;

the red area represents the significantly positive correlative SST region. The same for Fig. 4.
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The early immigration of BPH in
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first ten days of July)
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Fig. 4 The spatio-temporal distribution of teleconnection between SSTA over mid-eastern Equatorial Pacific from May to

June 2 years ago and the early immigration of BPH in Huai’an, the position of the north boundary of Western Pacific Subtropical

High in May and the precipitation of the first ten days of July in Huai’ an respectively
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