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Abstract. In order to offer some meaningful information on prediction of East Asian summer monsoon and 

ENSO, this paper mainly calculates the relativity between the East Asian summer monsoon and tropical 

upper sea temperature and makes a composite analysis to discuss the interactions of them. It turns out that: 

The best correlation between the Tropical Central Indian Ocean, the West Pacific Ocean to the East Indian 

Ocean and EASM index is at 120m. The positive and negative correlation zones move from west to east 

over time from the Pacific Ocean to the Indian Ocean in the tropics. If the sea temperature field in autumn 

and winter in the previous year shows the phenomenon of La Nina-like, the west wind from the East Indian 

Ocean to the West Pacific Ocean will strengthen from December to April. From March to April, there 

would be easterly wind anomaly air current on the East Pacific Ocean, and if Walker Circulation 

strengthens, it may occur strong monsoon in summer, and is easy to turn into the phenomenon of El 

Nino-like in autumn and winter. About their interactional physical process, should further strengthen the 

mechanism and model study in the future. 

Keywords: El Nino, Walker circulation, composite analysis, upper sea temperature, correlation zone 

Introduction 

The land-sea thermal difference changes along with the change of season caused by the 

different distribution of sea and land on the surface of the earth is the main cause of 

monsoon. The variations of monsoon play an important role in 

seasonal and inter-annual variations of the world’s tropical atmospheric circulation (Qian, 

2000; Wang, 2010). The large amounts of water vapor in monsoon region from tropical 

oceans that brought by East Asian summer monsoon (EASM) has vital influence on the 

http://dict.youdao.com/search?q=phenomenon&keyfrom=E2Ctranslation
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distribution of rainfall, the move of the zone of precipitation, drought and flood in most part 

of China. Therefore, the research on the relationship between the thermal condition of 

tropical oceans and EASM is of great significance. In the tropical oceans, ENSO is a strong 

signal of air-sea interaction (Wang et al., 2000; Xie et al., 2010; Li et al., 2013), which will 

cause serious climate anomaly in many areas around the world. 

Many studies (Zhang et al., 1999; Li and Shou, 2000; Zong et al., 2010; Chen et al., 

2013; Xu et al., 2016) have shown that ENSO has important influence on the East Asian 

summer monsoon and our climate. It is pointed out that the anomaly of sea surface 

temperature (SST) is the strongest and most important factor for the East Asian summer 

monsoon forecast, and the difference of the El Nino warming period affects the strength 

and outbreak time of EASM, thus affecting the amount of summer precipitation in East 

Asia. As the interaction of the Western Pacific Warm Pool (WPWP) in tropics was 

dramatic, studies (Huang and Sun, 1994a; Jin and Chen, 2002; Chen and Huang, 2008; 

Huang et al., 2016) proposed that the WPWP played a key role not only in the tropical 

Pacific ENSO cycle, but also in the intraseasonal and interannual variation of EASM. 

Meanwhile, the tropical Pacific ENSO cycle also affected large-scale circulation and 

convection activities over WPWP and EASM circulation.   

The above researches are based on SST in tropics. However, because of the fact that 

the distribution of SST depended on the complex process of three-dimensional ocean 

circulation, the research on subsurface is equally important. As subsurface ocean 

temperature (SOT) has been less affected by external factors, in other words, it has high 

stability, which gradually aroused attentions of meteorologists in recent years. According 

to the research of Li and Mu (1999) and Mu and Li (2000), SOT in WPWP continued to 

rise before the onset of El Nino event. The positive anomaly of SOT in the warm pool 

region, especially the spread of it to the equatorial central and eastern pacific directly 

caused the onset of El Nino event. It was an important reason for El Nino event. The 

research on SOT in recent years further pointed out that the anomaly of SOT in WPWP 

and ENSO cycle were interacted with each other (Chen et al., 2010; Li and Li, 2014; Shan 

et al., 2016). 

Thus can be seen that the influence that SST in the tropical ocean on EASM and the 

relationship between SOT in WPWP on the equator and ENSO have been taken seriously, 

But the relationship between subsurface temperature change and EASM is seldom 

considered. Zhang et al. (2001a; 2001b; 2002) found that the temperature anomaly 

distribution of SOT from the tropical Pacific Ocean to the Indian Ocean played an 

important part in onset’s strength and time of South China Sea summer monsoon, and 

revealed the correlation of them. Nevertheless, the relationship between EASM and SOT 

from the Pacific Ocean to the Indian Ocean in the tropics remains unknown. Therefore, this 

paper strives to seek the distribution modes of sea temperature between strong and weak 

monsoon and reveals the interaction of them according to the analysis of EASM 

intensity index and SOT from the Pacific Ocean to the Indian Ocean in the tropics. 
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Materials and Methods 

A set of data about the monthly anomaly of the sea temperature in the world’s upper 

ocean sorted out by Scripps Joint Environmental Data Analysis Center (JEDAC) in the 

United States was obtained from Nanjing Atmospheric Data Service Center. The 

horizontal resolution of which was 5°×2° with a coverage of 30°E～180° ～0° ～30° 

E，60° S～60° N and the locations of the monthly anomaly in vertical were 

0，20，40，60，80，120，160，200，240，300，400 m from January 1955 to December 

1998. This paper focused on the date of 30°S～40°N in the Pacific-Indian Ocean with a 

total of 528 time levels. 

NCEP/NCAR reanalysis data of monthly average wind field at 850hPa from January 

1955 to December 1998 with a horizontal resolution of 2.5° ×2.5°. 

The computing method of East Asia Summer Monsoon Index (EASMI) defined by 

Zhang et al. (2003) was to calculate the average anomaly annual temperature of zonal 

wind in the monsoon trough of East Asia tropical monsoon (10～20°N，100～150°E) and 

East Asia subtropical region (25～35°N，100～150°E) at 850hPa from June to August. 

That was IEASM = U850hPa(10～20°N，100～150° E) - U850hPa(25～35°N，100～150°E). 

The higher the value, the stronger the summer monsoon and vice versa. This paper 

selected the data from 1955 to 1998. After standardizing, the paper reckoned that if the 

intensity index of EASM is greater than 1.0, it is a strong summer monsoon year, while 

the intensity index of EASM is less than -1.0, it is a weak summer monsoon year. The 

interannual variability was shown in Figure 1. The main methods used were synthetic 

analysis method and correlation coefficient method. 

 

 

Figure 1. Interannual variability of the East Asia summer monsoon index from 1955 to 1998 

 

 

Correlation Analysis of the EASMI and Sea Temperature 

The formation of winter and summer monsoon circulations is related to the sea and 

land thermal regime in winter and summer. In summer, the land is a heat source that 
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controlled by heat low and the sea is a cold source that controlled by cold high. According 

to the principle of gradient wind, the wind blows off anticyclone towards depression and 

thus formed the summer monsoon that blows off the sea towards the land. It can be seen 

that the sea thermal regime has significance influence on the variation of EASM 

circulation. Therefore, the paper firstly analyzed the relationship between EASM index 

and sea temperature.  

After calculating EASM intensify index anomaly and sea temperature anomaly from 

the Pacific Ocean to the Indian Ocean in the tropics from 0m to 400m in monthly and 

analyzing the correlation filed in each level, this paper found out that the correlation 

distribution of the Indian Ocean, the West Pacific to the East Indian Ocean and the East 

Pacific region on the equator and the monsoon index changes over time.  

Results 

The average regional correlation field (Fig. 2) is given below, which shows the sea 

temperature that ahead of monsoon for 7 months and lagged behind monsoon for 4 

months. The a～c are the correlation distribution of sea temperature and monsoon index in 

the Indian Ocean (15°S～15°N，60～80° E), the West Pacific to the East Indian Ocean 

(15°S～15°N，100～170°E) and the East Pacific (10°S～10°N，170～80°W) region on 

the equator in December in the previous year; d～f is in November in the same year.   

It could be seen that the value of the Indian Ocean Region (Fig. 2a) in December in the 

previous year demonstrated a negative correlation and the absolute value of the 

correlation distribution gradually decreased from 0m to 60m, while from 60m to 120m, 

this value gradually increased and the whole level showed a trend of shock weakening. 

The West Pacific to the East Indian Ocean Region (Fig. 2b) demonstrated a positive 

correlation and the correlation distribution gradually increased from 0m to 120m, while 

from 120m to 400m, this value gradually decreased and the whole level looked like a line 

“V”, it reached the crest value at 120m. The East Pacific region (Fig. 2c) demonstrated a 

negative correlation and the absolute value of the correlation distribution in this whole 

level showed a trend of weakening, it reached the crest value at 40m. This paper found 

that the sea temperature that ahead of monsoon for 7 months in tropics was a mode of “- + 

-” from West to East and at 120m, the Central Indian Ocean, the West Pacific to the East 

Indian Ocean Region on the equator and monsoon index showed a good relativity. In 

November, the Central Indian Ocean Region (Fig. 2d) demonstrated a positive 

correlation and reached the crest value at 120m. The West Pacific to the East Indian 

Ocean Region (Fig. 2e) demonstrated a negative correlation, and the absolute value of the 

correlation distribution in the whole level was the same as the period that the sea 

temperature ahead of monsoon for 7 months. That was the correlation distribution 

gradually increased from 0m to 120m, while from 120m to 400m, this value 

gradually decreased and the whole level looked like a line “V” and reached the crest value 

at 120m. The East Pacific region (Fig. 2f) demonstrated a positive correlation and the 

absolute value of the correlation distribution in the whole level was the same as the period 

that the sea temperature ahead of monsoon for 7 months, too. It showed a trend of 

http://dict.youdao.com/w/the/
http://dict.youdao.com/w/indian/
http://dict.youdao.com/w/ocean/
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weakening and reached the crest value at 40m. In summary, the sea temperature that 

lagged behind monsoon for 4 months in tropics was a mode of “+ - +”from West to East 

and the Central Indian Ocean, the West Pacific to the East Indian Ocean on the equator at 

120m and monsoon index showed a best  relativity (Zhang et al., 2001b, 2002). 
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Figure 2.Correlation coefficient of area average between East Asia summer monsoon index and 

sea temperature in 0～400m layer 
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Above all, the mode of the Central Indian Ocean, the West Pacific to the East 

Indian Ocean and the East Pacific Ocean region on the equator and monsoon index 

associated with the transition of “- + -” to “+ - +” over time. The best relativity of the 

Central Indian Ocean, the West Pacific to the East Indian Ocean on the equator and 

EASM index occurred at 120m, while that of the East Pacific region on the equator 

and EASM index occurred at 40m. Which showed that the signal strength of EASM is 

the strongest in tropical sea subsurface. This result was consistent with Reference 

(Huang and Sun, 1994b). The reason for this phenomemon was that the depth of 

thermocline of the Indian Ocean in tropics is about 70m to 100m, and the thermocline 

of the Pacific Ocean in tropics was gradually uplifting from West to East. The depth of 

which was 140m in the West Pacific in tropics, while in the East Pacific on the 

equator, it was less than 50m (Mcphaden, 1999; Cai et al., 2005; Li et al., 2008). That 

was to say, the variation of anomaly at 120m reflected the changes of the sea 

temperature in thermocline in most regions. After analyzing the correlation filed in 

each level, this paper found that the distribution pattern of the correlation filed from 

0m to 40m is close to each other, and that of the correlation filed in each level from 

60m to 400m is alike. This paper selected 40m and 120m which has the best relativity 

among those levels to do our research. Figure 3 was the distribution pattern of 

correlation field of these two kinds of sea temperature and EASM index. a～d were the 

distribution pattern of correlation field that the sea temperature ahead of monsoon for 

7 months, 3 months, the corresponding period and lagged behind monsoon for 4 

months at 40m; e～h were the distribution pattern of correlation field that the sea 

temperature ahead of monsoon for 7 months, 3 months, the corresponding period and 

lagged behind monsoon for 4 months at 120m. After testing by 0.10 confidential level, 

this paper found that the correlation field of the shadow region that up to 0.40 is 

exceed the significance level of the shadow region that up to 0.01. 
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Figure 3. The distributions of the correlation coefficients between the East Asia summer 

monsoon index and the subsurface ocean temperature 

 

 

According to Figure 3, the manifestation of correlation field at 40m and 120m from the 

Pacific Ocean to the Indian Ocean in tropics was different. When the sea temperature 

ahead of monsoon, the East Indian Ocean, Arabian Sea and 

North-western Australia's Waters on the equator at 40m demonstrated a negative 

correlation, while at 120m, it demonstrated a positive correlation. When the sea 

temperature and monsoon in the corresponding period, Western Australia's Waters, near 

the island of Sri Lanka and the Central Pacific Ocean on the equator at 40m 

demonstrated a negative correlation, while at 120m, it demonstrated a positive 

correlation. That’s to say, the strength of EASM has different influences on different 

levels on tropical sea subsurface (Chen et al., 2011; Xu et al., 2016). But the distribution 

of these two kinds of correlation field in the East Pacific was about the same.  

The positive and negative correlation zone moved over time from West to East. When 

the sea temperature ahead of monsoon for 7 month, the Central East Indian Ocean was the 

negative correlation center at 40m, it was linked with the negative zone in Northern South 

China Sea and the Waters of South Japan and moved to the West Pacific Ocean when the 

sea temperature lagged behind monsoon for 4 months. When the sea temperature ahead of 

monsoon for 7 months, the West Pacific Ocean 15°S～15°N is the significant positive 

correlation field and it moved to East Pacific when the sea temperature lagged behind 

monsoon for 4 months and narrowed to the area of 5°S～10°N. The positive correlation 

zone of the West Pacific at 120m moved to southeast monthly. When the sea temperature 

ahead of monsoon, the positive correlation field at 40m moved eastward to near 

the date line and reached near 160°W at 120m. We can conclude that the positive 

http://dict.youdao.com/w/the/
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correlation field at 120m was ahead of that was at 40m and it was overlapped with the 

positive correlation field at 40m when the sea temperature lagged behind monsoon for 4 

months. At that time, the correlation field in above and below of the Indian Ocean was 

basically the same. In combination with Figure 2 whose distribution pattern of correlation 

field changed over time, this paper concluded that the positive and negative 

correlation zone’s moving from West to East made the correlation field that the sea 

temperature ahead of monsoon for 7 months and lagged behind monsoon for 4 months 

associated with the transition of “- + -” to “+ - +”. 

In combination with the related analysis of the correlation field that the sea 

temperature ahead of monsoon for 7 months and lagged behind monsoon for 4 months in 

Figure 2 and Figure 3, this paper concluded that the positive (negative) sea temperature 

of the West Pacific Ocean to the East Indian Ocean was anomaly in autumn and winter of 

the previous year; the negative (positive) anomaly on the Central Indian Ocean and the 

East Pacific Ocean can easily lead to strong (weak) summer monsoon in the next year. 

Conversely, strong (weak) summer monsoon could accelerate the change the temperature 

of the sea on the East Indian Ocean and the West Pacific (from cold to warm) and the 

Central Indian Ocean and the East Pacific Ocean (from warm to cold) (Yuan and Yang, 

2012; Yuan et al., 2012). It was evident at 120m, which meant that the sea temperature in 

this level and EASM have close relationship.  

 

The Interaction of SOT from the Pacific Ocean to the Indian Ocean in the Tropics and 

EASM Circulation 

To testify the above conclusion and clearly discern the circulation pattern in the year of 

strong EASM and weak EASM and the abnormalities of SOT. Then this paper made a 

composite analysis of anomaly wind field at 850hPa and sea temperature anomaly at 

120m in the year of strong EASM and weak EASM to investigate the interaction of SOT 

and EASM circulation. 

To reflect the annual variation of EASM objectively and quantitatively, it was 

necessary to represent the variation of monsoon with index. This paper applied the EASM 

index that defined by Zhang et al. (2003) (Fig. 1) and made a composite analysis of the 

year of strong EASM (in 1972, 1978, 1984, 1985, 1986) and the year of weak EASM (in 

1956, 1980, 1983, 1995, 1998). Figure 4 was the composite graph of wind anomaly in the 

year of strong summer monsoon and weak summer monsoon at 850hPa and Figure 5 was 

the corresponding composite graph of sea temperature anomaly at 120m.  

In autumn and winter of the previous year, the year of strong summer monsoon, the 

Indian Ocean on the equator was the westerly anomaly and the Indian Ocean on the 

equator was the easterly anomaly (Fig. 4a). The vertical velocity anomaly over the East 

Pacific Region on the equator were descending motions while over the West Pacific 

Region on the equator, there were ascending motions (Fig. 6a). It showed that Walker 

circulation on the Pacific Ocean Region on the equator was enhanced; the West Pacific 

Ocean to the East Indian Ocean region was strong positive sea temperature anomaly and 

it demonstrated the phenomenon of La Nina-like (Fig. 5a). In Spring, the westerly wind 

http://dict.youdao.com/w/composite/
http://dict.youdao.com/w/graph/
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anomaly on the Indian Ocean was weakening and moved to northeast to Malay peninsula 

and turned into west wind anomaly air current; the westerly wind anomaly over the West 

Pacific Ocean stretched toward the northeast and formed strong west wind anomaly air 

current; the easterly wind anomaly on the East Pacific Ocean on the equator was 

weakening and there were negative sea temperature anomaly on the East Indian Ocean, 

Northern South China Sea, Taiwan and Eastern Luzon Island’s Waters, the anomaly 

center that was equal or greater than 1℃ in warm pool region moved from west of the 

date line to east to near 140°W (Fig. 5b). 

In summer, there was a closed cyclonic anomaly circulation in the East Asia to Pacific 

Ocean in tropics (Fig. 4c). If there was a cyclonic anomaly circulation in the East Asian 

tropical monsoon region, it showed that EASM circulation was strengthen (Zhang and 

Wang, 2006); if there was a west wind anomaly air current on the East Pacific Ocean on 

the equator and the east wind was weakening, the whole East Indian Ocean on the equator 

at 120m showed a phenomenon of negative sea temperature anomaly. The anomaly 

center that was equal or greater than 1℃ further strengthened (Fig. 5c). In autumn and 

winter, there was an east wind anomaly air current on the Indian Ocean on the equator and 

the west wind was weakening, which was called as weak east wind (Fig. 4d). The vertical 

velocity anomaly over the East Pacific Ocean region on the equator were 

ascending motions, while there were descending motions over the West Pacific Region 

on the equator (Fig. 6b). It showed that Walker circulation was weakened; the most area 

of the Central Indian Ocean to the Southeast Pacific Ocean at 120m was positive sea 

temperature anomaly and the WPWP was strong negative sea temperature anomaly, the 

phenomenon of El Nino-like was formed (Fig. 5d) (Kug et al., 2009; Chen et al., 2011). 
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Figure 4. Composite anomalous wind at 850 hPa: (a～d) strong East Asia summer monsoon 

case: (e～h) weak East Asia summer monsoon case (from front to back:last December, this 

April, July and November. unit: m·s
-1

) 

 

 

The characteristic of circulation pattern of the year of weak summer monsoon to 

low-level troposphere was in reverse. In autumn and winter of the previous year, there 

was an east wind anomaly air current on the Indian Ocean on the equator and the 

“Maritime Continent” in Indonesia and the east wind was weakening (Fig. 4e), Walker 

circulation was weakened (Fig. 6c); the West Pacific Ocean to the East Indian Ocean on 

the equator was a strong negative sea temperature anomaly. The south of 10°N and the 

east of 170°W was strong positive anomaly and showed the phenomenon of El Nino-like 

(Fig. 5e). In Spring, there was a west wind anomaly air current as east anomaly left the 

East Indian Ocean on the equator and there was a easterly wind anomaly over the West 

Pacific Ocean Region. At the same time, the negative anomaly of the sea temperature on 

the East Indian Ocean was weakened, and there was a positive anomaly Taiwan and 

Eastern Luzon Island’s Waters that was equal or greater than 0.4℃. In Summer, there 

was a closed anticyclone anomaly circulation in the East Asia to Pacific Ocean Region in 

tropics (Fig. 4g). If there was a anticyclone anomaly circulation in EASM Region, the 

EASM circulation was weakened (Zhang and Wang, 2006), and there was an east wind 

anomaly air current on the Pacific Ocean Region on the equator; the positive sea 

temperature anomaly on the West Pacific Ocean to the East Indian Ocean was formed and 

the negative center that was less than or equal to -0.4℃ moved to the south of 10°N and 

the east of 170°E (Fig. 5g). In autumn and winter, there was still an east wind anomaly air 

current on the Pacific Ocean region on the equator, Walker circulation was further 

strengthened (Fig. 6d); there was a strong positive sea temperature on the West Pacific 
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Ocean Region on the equator; the most of the Central Indian Ocean and the East Pacific 

Ocean region was a negative sea temperature anomaly, the phenomenon of La Nina-like 

was formed (Fig. 5h) (Kug et al., 2009; Chen et al., 2011). 

 

  
 

  
 

  
 

  

Figure 5. Composite anomalous subsurface ocean temperature at 120m: (a～d) strong East 

Asia summer monsoon case: (e～h) weak East Asia summer monsoon case 

(from front to back:last December, this April, July and November) 
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Figure 6.Height-longitude section for anomalous vertical velocity averaged over (5o S-5o N) 

a～b last December and this November in strong East Asian summer monsoon case: c～d last 

December and this November in weak East Asian summer monsoon case 

Discussion 

According to the analysis of this paper, we can get some meaningful information on 

EASM and ENSO prediction: with the strengthening of Walker Circulation on the East 

Pacific Ocean on the equator in autumn and winter of the previous year, the sea 

temperature from the East Indian Ocean to West Pacific Ocean Region on the equator at 

120m was warming intensively. Meanwhile, the strong westerly wind on the Indian 

Ocean to the West Pacific motivated the warm Kelvin Wave moved eastward (Huang et 

al., 1996, 2011), the high temperature center on the West Pacific Ocean began to move to 

the east, from March to April, there was an easterly wind air current in the East Pacific; 

Walker Circulation was strengthened and the updraft over the West Pacific Ocean was 

strengthened, too. Which created the conditions of the strong summer monsoon (Xu et al., 

2016). From July to September, there was a weak east wind on the East Pacific Ocean 

region and Walker Circulation was weakened, and the strong summer monsoon might 

accelerate the eastward of Kelvin Wave and cause the sea temperature of the West Pacific 

Ocean reduced and that of the East Pacific Ocean raised and the phenomenon of El 

Nino-like was formed (Li and Mu, 1999; Mu and Li, 2000). Reversely, in autumn and 

winter of the previous year, the weak west wind on the Indian Ocean on the equator at 

120m, the weak east wind on the East Pacific Ocean and Walker Circulation were 

weakened, the brace that maintaining the terrain of the sea level of the Pacific Ocean that 

high in east and low in west was damaged, the warm water of the West Pacific Ocean 

spread to the east quickly and caused the East Pacific Ocean getting warm and the west 
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Pacific Ocean getting cold. In April, the east wind anomaly air current left the East Indian 

Ocean on the equator, the west wind over the West Pacific Ocean was weakened, the part 

of the warm pool was warming up. At the same time, the East Pacific Ocean on the 

equator was still a west wind anomaly air current, Walker Circulation and the updraft 

over the West Pacific Ocean Region were weakened, which created the conditions of the 

weak summer monsoon (Xu et al., 2016). From July to September, the east wind on the 

East Pacific Ocean region was strengthened and Walker Circulation was also 

strengthened, which cause the sea temperature of the West Pacific Ocean to the East 

Indian Ocean raised and the phenomenon of La Nina-like was formed. 

Through the analysis of the upper sea temperature from tropical Pacific Ocean to 

Indian Ocean, this paper has found that the sea temperature at 120m is the closest 

relationship with the intensity of EASM. The study of SOT is more valuable because of 

its higher stability and memorability. At the same time, the EASM seriously affects the 

weather and climate in China (Guo et al., 2003; Li et al., 2011), so there is practical 

significance on forecasting the summer monsoon strength by analyzing the SOT to 

forecast the weather or climatic conditions. This paper also has found that the strength of 

EASM can change the distribution of SOT in turn. As for the relationship between the 

distribution of SOT from tropical Pacific Ocean to Indian Ocean and the ENSO cycle 

would be the focus of the next work. 

In this paper, the studies not only regard SOT as air-sea interaction in the tropical 

Pacific region, but also begin to pay close attention to the interaction of tropical Indian 

Ocean and EASM through the atmospheric bridge. However, the relationship between 

SOT and EASM is not only a tropical problem (Yeh et al., 2009; Chen et al., 2013). There 

is a lack of further understanding of the influence mechanism of air-sea system in 

off-tropical area on EASM. Therefore, the interaction between SOT in off-tropical area 

and EASM may be an important research topic in the future. In addition, the influence 

mechanism of distribution of SOT and ENSO events on the global weather would 

receive significant attention. 

Conclusion 

This paper focused on the correlation of SOT from the Pacific Ocean to the Indian 

Ocean in the tropics and EASM and discussed the interactions of them. It turned out that:  

The analysis of the correlation of EASM index and the SOT from the Pacific Ocean to 

the Indian Ocean in the tropics showed that the best correlation between the Central 

Indian Ocean, the Indian Ocean and the West Pacific Ocean to the East Indian Ocean and 

EASM index is at 120m, the correlation coefficient is weakening above 120m or below 

120m (Zhang et al., 2001b, 2002); The positive and negative correlation zone move from 

west to east over time from the Pacific Ocean to the Indian Ocean in tropics; the 

correlation distribution of the region on the Indian Ocean, the West Pacific Ocean to the 

East Pacific Ocean, the East Pacific Ocean and the monsoon index associated with the 

transition of “- + -” to “+ - +” and in this process, the positive correlation at 120m is 

exceeded that at 40m. 
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The sea temperature on the West Pacific Ocean to the East Indian Ocean at 120m is a 

little high, while the sea temperature on the Central Indian Ocean and the East Pacific 

Ocean is a little low, that was to say, the distribution of the sea temperature is 

demonstrated a phenomenon of La Nina-like, it is easy to cause strong summer monsoon 

in the next year. Moreover, it is easy to turn into the phenomenon of El Nino-like in 

autumn and winter. Reversely, the sea temperature from the West Pacific Ocean to the 

East Indian Ocean on the equator is a little low, while the sea temperature on the Central 

Indian Ocean and the East Pacific Ocean was a little high, that is to say, the distribution of 

the sea temperature demonstrates a phenomenon of El Nino-like, it is easy to cause weak 

summer monsoon in the next year. Moreover, it is easy to turn into the phenomenon of La 

Nina-like in autumn and winter. Which mainly reflects in the strength of the east wind on 

the East Pacific Ocean on the equator, the strength difference between the west wind on 

the Indian Ocean to the West Pacific Ocean and Walker Circulation. This paper can 

conclude that the distribution of SOT in tropics has influence on EASM; the 

abnormalities of EASM will change the thermal regime of sea; EASM and the SOT from 

the Pacific Ocean to the Indian Ocean in the tropics have interactions with each other 

(Huang et al., 1996; Zong et al., 2010), but the interaction mechanism of them and the 

relationship between the SOT distribution from the tropical Pacific Ocean to the Indian 

Ocean and the ENSO cycle need further exploration and study. 
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