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1. Context & Questions
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Mangapwani landing site in Zanzibar (Tanzania)
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Fig 1a. (left) Study area. (right) Example of a landing site in
Tanzania (East Africa).

« What are the key large-scale environmental drivers of the small pelagic
fisheries in coastal East Africa?

Northeast Monsoon (December to March) Southeast Monsoon (May to September)

e Specifically, how does the monsoonal variability, known to dominate the ocean

dynamics of the area (Schott et al., 2009, Fig. 1b) affects the productivity of
East African waters ?

* s it via upwelling ? mixing? advection by the surface currents?
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2 M eth Od S Fig 1b. Schematic of Monsoonal surface currents and winds
" over the WIO. Main surface features from left to right: SC:
Remote sensing Field data Modelling Somali Current, EACC: East African Coastal Current, NEMC:

e Satellite and field observations are used
together with ocean modelling.

North East Madagascar Current, SEMC: South Equatorial
Counter Current, SEC: South Equatorial Current.
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3. Results

* The annual variations in phytoplankton biomass (Chlorophyll-a, Chl-a) and fisheries yield are strongly associated (Fig. 2). Two
extremes are revealed : 2002 and 2011 as years of extreme peaks and drops in both Chl-a and catches, respectively.

02 l20l02 T T T T T T T T T T T T T 300 s
-
r=0.73 @ e Fig 2. (left) Timeseries of Chl-a and small
c 5’s $ Tanzania EEZ* i g i .
5 ! pelagic fisheries pure catches (landings)
o s B o Q}i over Tanzanian waters from 1998 to 2018
E é\\\\x s i“ii‘jgii’;?;”' and 1997 to 2018 respectively. The
= £ Ny :* ;y correlation  coefficient between both
> T \ 9 8- . .
v, = s wvYw °° 3 variables is equal to 0.73 at 95%
© . . .
E 100 & s i confidence level. (right) Approximate
o | & ws|  bmmee region for small-scale fishing within the
o .
= Tanzanian EEZ.
[} °g ¢t
2011 T " & R
. y , | . ! . . . . , . 1 38°%E  39°E  40°E  41°E  42°E  43°E  44°E
L L 1 L L 1 .
0'105 L L P QI OS> P L RSO D O >0 oA \Q,O *EEZ: Exclusive Economic Zone
S SIS SISO S SIS SIS S S S S S S S S S

* There are 2 annual maxima associated with 2 peaks of monsoonal periods, with higher Ch/l-a during the Southeast monsoon than the
Northeast monsoon. The Southeast monsoon Chl-a maxima (enhanced phytoplankton biomass) are most of the times greater than
that of the Northeast monsoon (Fig. 3).
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Fig 3. Monthly timeseries of Chl-a from 1998 to
2018 over the coastal waters of Tanzania as
indicated by the green box in Fig2. The Southeast
monsoons maxima are highlighted in red and those
of the Northeast monsoons in blue.
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3. Results

* While enhanced phytoplankton biomass (Ch/-a)during the Northeast monsoon is triggered by wind-driven upwelling (Fig 4a, top),
during the Southeast monsoon, it is driven by 2 current induced mechanisms (Fig 4a, bottom): coastal “dynamic uplift” upwelling
(Fig 4b); and westward advection of nutrients (Fig 4c).
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monsoon with an intensity that varies interannually.
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3. Results

* Interannually, an extreme increase (decrease) in chlorophyll concentrations is induced by strengthened (weakened) surface
currents, which occur during anomalously “strong” (“weak”) Southeast monsoon years (Fig 4a, bottom).

 The strength of surface currents (EACC and NEMC) controls that of the Chl-a during Southeast monsoons. The latter depends on the
large-scale change in the wind fields, Schott & McCreary, 2001)!

* The Southeast monsoons of 2002 and 2011, which showed extreme Chl-a values, have experienced extreme changes in the large-
scale winds of the south tropical Indian Ocean (Fig 5). In almost mirror like patterns, 2002 had stronger than normal winds (Fig 5)
leading stronger currents and in turn enhanced nutrients advection and dynamic uplift upwelling (Figs. 2, 3, 4). Vice versa for 2011.
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Fig 5. Wind speed anomalies over the south tropical Indian Ocean WIO from March to June in (top) 2002 and (bottom) 2011. Schematics
of the EACC: East African Coastal Current, NEMC: North East Madagascar Current and SEC: South Equatorial Current are shown.
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4. Conclusions

* The Southeast monsoon wind strength over the south tropical Indian Ocean is the main driver of year-to-year variability, for years
where the effects of El Nifio / La Nina are weak.

* The interannual changes in the monsoon can dominate the biological response along the East African coast and emerge as
the main climate variability mode.

e Such changes have important implications on the regional economy as it is highly dependent on fisheries.
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