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Our goal:

Understand, simulate (and predict) how the climate variability is impacting the primary 
producers in the North West African upwelling.

First step towards a robust projection of the effect of climate change on the halieutic
resources. 

Objectives

Relative role of : Biology? Physical Transport ? Other Processes involved ?
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Conference Agenda 
 
Program Overview 
 

ICAWA Session / Event 9th  
Morning 

9th  
Afternoon 

10th  
Morning 

10th   
Afternoon 

11th   
Morning 

11th  

Afternoon 
Conference Opening 
Conference Closing 
 

Plenary 
Room     Plenary 

Room 

Session 1. Observation and modelling of 
ocean physics supporting the ecosystem 
approach to marine management 

    Plenary 
Room  

Session 2. Variability of pelagic 
productivity in West-African waters 
 

  Plenary 
Room 

Plenary 
Room   

Session 3. Physical-biogeochemical 
coupling: processes and control of small 
pelagic fish 
 

    Room 2   

Session 4. Economics integrated into the 
ecosystem approach to marine 
management and economic 
benchmarking 

 Plenary 
Room     

 
Session 5. Environmental marine law 
 

   Room2   

Session 6. Ecosystemic Seabird / Fishery 
interactions 
 

 Room 3     

Side event 1. WG IndiAWA. “Ecosystem 
Indicators for the Management of 
Fisheries and the Marine Environment in 
West Africa ” 

  Room 3 Room 3 Room 3 Room 3 
 
 

Plenary  

Side event 2. “West African scientific 
fleet, toward a sub-regional coordinating 
commission” 

 Room 4 Room 4 Room 4 Room 4 Room 4 
 
 

Plenary 
Side event 3. “Marine Protected Area 
(MPA) in West Africa” 
 

 Room 2 Room 2 Plenary 
Room 
joint 
Session 2 

  

Side event 4. “Coastal erosion; 
monitoring, processes and impact on 
societies in West Africa” 

Room 2      

Poster presentation by the author at each coffee break. 
 
Social event:  
Start from the hotel conference the 10th at 17h40: Visit small scale fishing harbor, Mosque of 
Divinity, lighthouse of Mammelles and the Statute of the African Renaissance. Registration is 
required and the event is free of charge. 
 
  

Objectives & context Model experiment Results & Outcomes



Context

period 2000–2004 which allows to use concomitant Sea-
WiFS, QuikSCAT and AVHRR data sets. Moreover, this
period excludes the strongly anomalous 1998–1999 years
following the strong El Nino/La Nina event in the Pacific,
which had a significant impact in the Atlantic [Helmke et
al., 2005; Pradhan et al., 2006].
[11] We used level 3 (9 km resolution) SeaWiFS data for

SCHL. All operations on SCHL are carried out in logarith-
mic scale in order to respect the lognormal distribution of
SCHL [Campbell, 1995]. SST estimates are derived from

V5 4 km All Sst composite AVHRR (NOAA) data and are
associated with a quality index, ranging between 0 and 7. A
quality criterion is used in order to remove the artifacts of
atmospheric effects: The threshold was chosen at 6 whereas
the best sst data set include only sst data with a quality flag
of 7 [http://podaac.jpl.nasa.gov:2031/DATA SET_DOCS/
avhrr_pathfinder_sst_v5.html]. Wind stress and wind stress
curl products distributed by CERSAT, at IFREMER, Plou-
zané (France) and based on QuikSCAT sensor, of 1/2!
resolution, were also used. Because of this relatively coarse

Figure 2. Annual mean value over the period 2000–2004 (a) Wind stress (derived from QuikSCAT,
resolution 1/2!). (b) Wind stress curl (derived from QuikSCAT, resolution 1/2!) and nitrate concentration
at 200 m in black dashed lines (iso-line 10 and 20 mmol/m3). (c) Surface chlorophyll-a (derived from
SeaWiFS, resolution 9 km) (mg/m3), the magenta line marks the CEI, which is the line where SCHL is
3 times the offshore SCHL. (d) Standard deviation of log(SCHL). Magenta line is duplicated from c.
(e) Sea Surface Temperature (derived from AVHRR, resolution 4 km) (!C). (f) Standard deviation of Sea
Surface Temperature (!C). The black line is the shelf break defined by the 200 m isobath. The horizontal
red lines mark the latitude of the boundaries of the three regions labeled on Figure (a).
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What are the relative importance of the processes driving the variability of the 
phytoplankton biomass ?

Description of the variability of phytoplankton biomass

ØFew studies (e.g. Lathuilière et al., 2008; Ohde and Siegel, 2010; Messié and Chavez, 2014) 
Øbased on satellite data (Chl, T�, wind stress) 

Role of : Biology? Physical Transport ? Other Processes involved ?



Coupled dynamical-biogeochemical simulation (ROMS-PISCES)
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• Bathymetry:
GEBCO One Minute
Grid

“Parent grid” (resolution ¼�)
“Child grid”   (resolution 1/12�)§ 2-way nesting

§ simulation cover the
period: 1980-2009

• Coupled with a
biogeochemical
model: PISCES

• Atmospheric forcing
(6h) : CFSR
(Climate Forecasting
System Reanalysis)

Model experiment



Model experiment

A
da

pt
ed

 f
ro

m
 A

ug
er

 e
t a

l, 
20

15



Annual mean
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Offshore Boxes Coastal Boxes

Senegalo-Mauritanian region : SM

Southern Senegal region : SS

Cap Blanc region : CB

Southern Saharan Bank : SSB

Northern Saharan Bank : NSB

Model experiment



Annual mean
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Adapted from Auger et al., 2016

Coastal Boxes

Results



Adapted from
 Auger et al., 2016

Results

In coastal regions :

•Local growth is the dominant source of
phytoplankton in the southern part of the
upwelling.

•Southward meridional transport of phytoplankton
mainly happen north of Cape Blanc

Offshore extension:

•High extension south of cape Blanc not driven by 
nutrient supply due to Ekman pumping.

•Lateral transport of Phytoplankton is the dominant 
process.
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Outcomes

Using our model outputs : The « Evol-Deb » experiment (Brochier et al., 2018)

Understanding SPF distributions



Thank You !


