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Dynamics of Phytoplankton bloom  
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A. SST July 23, 2002  

B. Wind July 13-20, 2002  
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American Geophysical Union JOURNAL  

HIGHLIGHTS: Harvey Leifert  
  

 A study analyzing the harmful effects of algal blooms in Vietnam 

may help researchers better understand the cause of the 

increasingly common worldwide phenomenon. Tang et al. 
observed a 2002 bloom in the warm Vietnamese waters for 

approximately six weeks, using satellites to detect the ocean color and 

other instruments to track the ocean temperature and wind velocity. 

The plankton blooms and associated algal toxins, thought to be 

primarily caused by nutrient- and mineral-rich waters and moved by the 

wind, remove the dissolved oxygen in estuaries and coastal areas, 

killing fish and biological life in its path. The researchers found that the 

bloom was induced and supported by nutrients transported from the 

deep ocean to the surface by strong winds that created a cold-water 

plume from the coast to the open sea. They suggest that the study 

provides one of the first assessments of the 

formation and movement of a bloom, which can be used to predict and 

track the biogeochemical impacts from such events. 

http://www.agu.org/sci_soc/prrl/jh040804.html#7  

H. Leifert 2004, AGUJ highlight 2004  Tang et al., 2004 JGR 
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Upwelling and HAB in the western SCS 

Monthly SeaWiFS (Tang et al., 

Hydrobiology) 



•Every year? 
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phytoplankton biomass increase 
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the South China Sea.  Marine 

Ecology Progress Series, 268: 
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4. Offshore Current 
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•Wind 
Direction  



Tang et al., 2006, JGR 

July 2001 Dec 2001 
Tang DanLing 
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Tang DanLing, H Kawamura, P Shi, W Takahashi, T Shimada, F. Sakaida, O 

Isoguchi, 2005. Seasonal phytoplankton blooms  associated with monsoonal 

influences and coastal environments in the sea areas either side of the Indochina 

Peninsula. JGR-Biogeo (SCI, IF: 2.63). VOL. 111, G01010, 

                    doi:10.1029/2005JG000050, 2006. 
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Journal of Marine Systems 83 (2010) 141–
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Offshore and nearshore chlorophyll increases induced 
by typhoon and typhoon rain.  

 Offer shore 

Near shore 

 Guangming Zheng and Danling Tang, 2007,  
Marine Ecology Progress Series, 333：61-74，2007 (SCI)   
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• intensities /Wind Speed? 

• translation speeds 

Zhao H, DanLingTang, Wang Y. 2008 MEPS  
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1.Intensities /Wind Speed – large area 

bloom 

2.Slow  transition speeds  

--- large SST decrease  

--- high phytoplankton increase   

3.Stay time!  



(Chen & Tang, 2010,IJRS) 
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5. phytoplankton bloom 

2. Lingering & looping 

3. Vertical pumping 

1. Cyclone Linfa wind 

4. Upwelling & entrainment 

6. Sea surface currents (little white arrows) 
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Chen, Tang , 2011, IJRS 

 Yongqiang 

CHEN, DANLING 

TANG, 2012,  

 

Eddy-feature 

phytoplankton bloom 

induced by tropical 

cyclone in the South 

China  Sea,  

 

International  Journal 

of Remote Sensing. 

Vol. 33, No. 23, 10 

December 2012, 

7444–7457.（SCI） 
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•Surface? Depth ? 
 In situ observations 

HaiJun. Ye, Yi. Sui, Danling. Tang, Y. D. Afanasyev，2013, A 
Subsurface Chlorophyll a Bloom Induced by Typhoon in the 
South  China Sea. Journal of Marine Systems（SCI）. 
ttp://dx.doi.org/10.1016/j.jmarsys.2013.04.010 
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50 

Dissolved oxygen (DO)  

? 
 typhoon  /  tropical cyclone 



 

51 

the super-typhoon Nanmadol between 22 
and 30 August 2011, 



Fig.2 

Horizontal distribution of DO concentration  

(in mg l1) at different depths at 19–22N, 116–120E (a–g). 
Jingrou Lin, Danling Tang*， Werner Alpers, Sufen Wang， 2014. Response of dissolved oxygen 
and related marine ecologicalparameters  to a tropical cyclone in the South China Sea。
Advances in Space Research。http://dx.doi.org/10.1016/j.asr.2014.01.005 

http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://lingzis.51.net/papers/90-lin- DO-typhoon.pdf
http://dx.doi.org/10.1016/j.asr.2014.01.005


Fig.3 

Horizontal distribution  



Depth profiles of the 
 
 DO (a) and  
Chl-a concentrations (b), 
temperature  (c), 
 and salinity (d)  
 
along the transect  A one 
week after the passage of the 
typhoon.  
 



Fig.5 

Depth profiles of the DO (a) and Chl-a concentrations (b), temperature (c), and 
salinity (d) along the transect A  

 1 week after the 
passage of the typhoon. 

Jingrou Lin, Danling Tang*， Werner Alpers, Sufen Wang， 2014. Response of dissolved oxygen 
and related marine ecologicalparameters  to a tropical cyclone in the South China Sea。
Advances in Space Research。http://dx.doi.org/10.1016/j.asr.2014.01.005 
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Fig.6 

Horizontal distribution 

The Chl-a  (mg m3) and SST (C) maps are 8-day composites retrieved from MODIS data  
 

the SLA (cm) maps are weekly composites retrieved from altimeter data of several 
satellites. 
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4 
Typhoon impact 
on primary 
production 
 

中科院南海海洋研究所   唐丹玲 

Remote Sensing Observations Marine Environment and ecology 



•Primary 
production 
/Fisheries ? 



Yu & Tang, 

 2013, ASR 

(1) Increase in fish abundance during two 

typhoons in the South China Sea 



New records 

Yu & Tang, 2013, ASR 

②台风----渔获物种类增加 



 



Jie Yu , Danling Tang, Yongzhen Li , Zirong Huang, Guobao Chen，2013，
Advances in Space Research (SCI)。51(2013):1734-1749 
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2. Positive effects on Fish CPUE 

(fish catch per unite effort)  





 

1. The increased CPUE recoveredt othe normal  level nearly 3 weeks aftert yphoons; 

 

2. with low trophicl evel carnivorous exhibit increase in CPUE; 

 

3 typhoon with a slower translational speed can cause a larger increase in CPUE.  



• Fish 
 

–Primary production  

  phytoplankton  
        food  

           nutrient 
              fall down  
              discharges 
              deep water 
                    oceanic environment 
                    upwelling ……. 
 
 
                    

• wind 



5 Pollution 
HAB  
 

中科院南海海洋研究所   唐丹玲 

Remote Sensing Observations Marine Environment and ecology 



LNPS 

2003 

DNPS 

DNPS, 

1994 

Short time investigation, spars data 

* Long-term environmental situation 

>400 NPP(2001), 17% 

Nuclear Power Station  



fast, simultaneous, large scale, long-term 
AVHRR SST images (Tang 2003) 

DanLing Tang, DR Kester, ZD Wang, JS Lian. H. Kawamura. 2003.  

Remote Sensing of Environment. 84 (4): 506-515 

 http://www.int-res.com/abstracts/meps/v191/p43-51.html 

AVHRR Satellite remote sensing and shipboard 

measurements of the thermal plume from the Daya Bay, 

Nuclear Power Station, China.  
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Seasonal variation of SST  

Ascending 

 trend 

         Global warming 

Monthly  

SST 

Monthly  

SSTA 

DNPS 

        Thermal discharge 



Increasing of Monthly (1985-

2005) 
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?? 

 Jing Yu, DanLing Tang, Im-Sang Oh, Li-Jun Yao, 2007. Response of Harmful Algal 

Blooms to environmental changes in Daya Bay, China. Terr. Atmos. Ocean. 18(5): 

1011-1027 (SCI) 

 

Jing Yu, DanLing Tang,SF Wang, JS Lian, YS Wang, 2007. Changes of water 

temperature and harmful algal bloom in Daya Bay in the northern South  China 
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Phytoplankton bloom over the Northwest 

Shelf of Australia after the Montara oil spill 

in 2009 

Tang DanLing 唐丹玲 

Sheng YL, Tang DL, Pan G, 2011,  

Geomatics, Natural Hazards and Risk.Vol. 2, No. 4, December 2011, 329–

347。DOI: 10.1080/19475705.2011.564213. ISSN 1947-5705 
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Satellite monitoring of 

phytoplankton in the East 

Mediterranean Sea after the 

2006 Lebanon oil spill 

Tang DanLing 唐丹玲 

Gang Pan, DanLing TANG，and 

Yuanzhi ZHANG201２, International Journal of 

Remote Sensing. Vol. 33, No. 23, 10 December 

2012, 7482–7490。（SCI） 
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(b). The yellow area shows the extend of oil spill, which derived from ASAR 

and MODIS data 

 (c). The red ellipse in (b) and (c) show the Jiyeh Power Plant. 

(a) 

(b)                                           (c) 

Mediterranean  Sea 

Phytoplankton in the East Mediterranean 

Sea after the 2006 Lebanon oil spill 
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MODIS onboard Terra (T) and Aqua (A) from 19-27 May 2007.  

Black area represents land, clouds or missing data. White line represents coastline. 

T, 19 May                            T, 21 May                             A, 22 May                            A, 24 May                            
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monthly MODIS Chla data 

(Jan 2003 – Dec 2009).

day of oil spill 
bi-peak shape 

May 2007, 

Jiyeh Power Plant 



Shikmona Gyre was located in the left lower of the Chla 

image on 23 Aug 2006  

 

Yellow dotted line represents the maximum extend of oil spill. 

Shikmona Gyre 

(a)                                            (b)                                     

(c) 
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SST (a) and Chla (b) on 22 May 2007 after 10 months of the oil spill accident were present.  



2.（3）重大溢油事故后浮游植物的变化情况 

Tang DanLing 唐丹玲
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