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ABSTRACT 

In this paper, we use ASCAT and MODIS data to 

analyze wind field, the temperature and the 

chlorophyll concentration distribution in Bohai Sea 

and Yellow Sea mixed zone and compare 

characteristics with the first 10 years (Except the 

wind field, it is only 6 years with ASCAT data). We 

found that high wind weather is too few in winter of 

2013, the northerly winds are dominant, and the sea 

surface temperatures are also high and low 

chlorophyll concentration into the mixing zone of 

Yellow Sea and the Bohai Sea trend. There is 6℃ to 

8℃ sea water into the Bohai Sea. 

1. INTRODUCTION 

The Bohai Sea is China’s inland Sea (37°07′N to 

41°0′N and 117°35′E to 121°10′E, about 7.7 × 

10
4
km

2
) and it surrounds by the Liaodong and 

Shandong peninsulas. The average depth of the 

Bohai Sea is 18 meters and is dominated by mud and 

silt-mud sediments. The Bohai Sea consists of 

Laizhou Bay, Bohai Bay, Liaodong Bay, and the 

central basin. The sea is nearly enclosed by shallow 

waters and has a high, rich-quality fishery, a harbor, 

petroleum, landscapes, and sea salt resources [1]. 

However, the Bohai strait is the only channel 

connects the open seas- Yellow Sea. The Yellow sea 

is a semi-closed shelf shallow sea，Yellow Sea 

downfold from the west to Jeju Island to the north to 

the depth of 70-100 m. In the East China Sea, the 

northeast, south of Jeju Island, there is a flow along 

the northwest into the south Yellow Sea; it is referred 

to the Yellow Sea warm current on oceanography. It 

was the only foreign water in Yellow Sea and has the 

characteristics of high temperature and high salt and 

low dissolved oxygen content [2]. Its’ strong and 

weak change on Yellow Sea and Bohai Sea water 

exchange, as well as the whole Bohai Sea 

environmental impact has been the concern of the 

people. So to study the connected to the Yellow Sea 

and Bohai Sea zone’s the temperature, the 

chlorophyll concentration distribution and the 
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change of wind field in winter have great 

significance. 

2. DATA AND METHOD 

In this paper, we analysis wind field, sea temperature 

(SST) and chlorophyll concentration of Yellow Sea 

and Bohai Sea mixed zone (Fig.1Rectangle ABCD) 

in 2013 winter and comparison their average values 

of the first 10 years (Except the wind field, it is only 

6 years with ASCAT data). The wind field inversion 

data are used ASCAT_L3 data (resolution: 

25km*25km). The sea temperature and chlorophyll 

concentration inversion are used MODIS_L3 

(resolution: 9km*9km) data. The time is in December 

2013 and January, February 2014. Study area(See 

Fig.1 Rectangle ABCD) is near latitude 37.5º～39ºN, 

longitude 120º～124ºE in the Bohai Sea and Yellow 

Sea. Research method is the data statistical analysis 

and to use monthly average data. 

 

Fig.1 Study area (Rectangle ABCD) 

There are 90 data in this area, in the winter of 

2013the average wind speed is 7.8317 m/s and in 

2007-2012 are 7.8229 m/s (Fig.3a) Bohai Sea and 

Yellow Sea. In Fig.4a wind scale（Beaufort scale）

show that 1,2,3,4,5 and 6 represent the1～2, 2～3, 

3～4, 4～5 , 5～6 and 6～7 wind scale, respectively. 

Rule 10 min average maximum wind speed level 

above 6 of winds（≥10.8 m/s） is called high wind 

and 8 grade (≥17.2 m/s) for the strong wind [4]. 

     a       b  

Fig.2 Average wind field retrieved by ASCAT data in 

Bohai Sea and Yellow Sea in winter, 2013(a) and 

2007～2012 (b) (Unit: m/s) 

a  b  

Fig.3 Compare the average wind field in winter of 

2013 and 2007-2012 in Bohai Sea and Yellow Sea 

mixed zone, wind speed (a) and wind direction (b) 

a   b  

Fig.4 The average wind speed (a) and direction (b) 

statistics in the winter of 2013 in Bohai Sea and 

Yellow Sea mixed zone 

In winter of 2013, the high wind days appeared 6 

times. Average monthly has two days .When it 
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compared with the mean monthly of 2011 [4] the 

high wind 9.5 days a lot less. The 1～2, 2～3, 3～4, 

4～5 , 5～6 wind scale days appeared 1 day, 12 days, 

28 days, 24 days and 19 days, respectively. In Fig.4b 

wind direction 12 is divided into. The 1 ～ 12 

represent the East (2 days), South (5 days), West (9 

days), North (10 days), North between East(15 days), 

North between West(23 days), South between West (6 

days), South between East (8 days)，West between 

North ( 6 days), West between South( 2 days), East 

between South (3 days) and East between North (1 

day). We found that Northerly winds 48 days 

appeared in winter of 2013. From Figs.2 and 

3b,4b(data1-2007-2012, data2-2013) we found that 

both in the winter of 2013 and 2007-2012 are 

dominated by northwest wind in Bohai Sea and 

Yellow Sea mixed zone. 

From Fig.5 we can see that both in the winter of 2013 

and 2003-2012 are dominated by temperature 

distribution from 4℃  to 8℃  in Bohai Sea and 

Yellow Sea mixed zone. There are 504 data in this 

area; in the winter of 2013 the average temperature is 

7.2296 ℃and in 2003-2012 is 6.6976℃  (Fig.7a, 

data1-2013, data2-2003~2012).  

We can see from Fig.6 that both in the winter of 2013 

and 2003-2012 are dominated by chlorophyll 

concentration distribution from 0 mg/m
3 

to 4 mg/m
3
 

in Bohai Sea and Yellow Sea mixed zone. There are 

443 data in this area, in the winter of 2013 the 

average chlorophyll concentration is2.9865 mg/m3 

and in 2003-2012 is 2.9490 mg/m3 (Fig.7b, 

data1:2003~2012 and data2: 2013). 

a  b  

Fig.5 Average temperature distribution in winter, 

2013 (a) and 2003～2012 (b) 

a  b  

Fig.6 Average chlorophyll concentration distribution 

in winter, 2013 (a) and 2003～2012(b) 

    

Fig.7 Compare the average SST and chlorophyll 

concentration distribution in winter of 2013 and 

2003～2012 in Bohai Sea and Yellow Sea mixed 

zone, SST (a) and chlorophyll concentration (b) 

3. DISCUSSION AND CONCLUSIONS 

From data analysis in winter of 2013 (Fig.2, Fig.3b 
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and Fig.4b )found that wind direction is in dominate 

with Northerly winds in mixed zone of Bohai Sea and 

Yellow Sea and the average wind speed (Fig.3a and 

Fig.4a) in 2013 is only 0.0088m/s higher than in 

2007-2012. It is said that the average wind speed in 

2013 and average wind speed from 2003 to 2012 

were little changed and high wind weather 2 days are 

less than the average 9.5days of previous years (2010) 

[4]. However, the SST (Fig.7) is 0.5319 ℃

significantly higher than in 2003～2012 and the 

chlorophyll concentration in mixed zone in winter is 

0.0373mg/m
3
 higher than in 2003～2012. It is little 

changed. But we can see from the Fig. 6a there is a 

low average chlorophyll concentration 0-2 mg/m
3 

close to the Bohai Sea mixing zone compared with 

the previous decade (Fig.6b).  

As the winter winds weaken, less ocean heat, the 

upward trend in sea surface temperature compared 

with a normal year easily [5]. But in Fig.5 we 

speculate whether Yellow Sea warm current into the 

Bohai Sea. Because mixed zone data abnormal must 

cause the Bohai Sea ecological environment change 

or climate change (ENSO) [3]. Therefore, further 

research work will be added to the zone salinity 

analysis to confirm speculation that the results. 
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