INTEGRATING MARINE BIOGEOCHEMISTRY MODELS WEEH
SOCIO-ECONOMIC INFORMATIONE
BRIDGING RESEARCH AND HUMAN NEEDS FOR EFFECHTIVE
OCEAN PREDICTION SYSTEMS

K.POPOVAZ.JACOB&A.YOOLA.LOVERIDGE.PATEE



A 3.5-DECADE JOURNEY OF 3D GLOBAL BIOGEOCHEMICAL MODELS
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KEY TYPES OF SOCIO-OCEANOGRAPHIC MODELS
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KEY TYPES OF SOCIO-OCEANOGRAPHIC MODELS

Detail and realism of environmental indicators

Climate Change Risk and
Vulnerability Models
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EXAMPLES OF ADDING HUMAN DIMENSIONS TO BGC MODELS
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VULNERABILITY OF MARINE ECOSYSTEM SERVICES OF THE ATLANTIC Rivi—
COUNTRIES TO CLIMATE CHANGE IMPACTS

Vulnerability (V) Index framework
for Atlantic marine ecosystem services
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TYPES OF DATA DESCRIBING HUMAN DIMENSIONS OF
GLOBAL-SCALE SOCIGOCEANOGRAPHIC SYSTEMS

Population and
demographics

(e.g. coastal population
density, age structure)

Land and sea use
and infrastructure
data

(e.g. cost of fisheries
infrastructure)

Economic activities

(e.g. employment in
blue economies,
revenue, GDP)

Political data

(e.g. strength of political
institutions, level of
corruption)

Social data

(e.g. education, cultural
practices)

Health data (human
and environmental)

(e.g. human health
index, levels of
pollution)

Management,
governance and
policy

(e.g. MPAs, pollution
regulation)

Access to marine
resources

(e.g. distribution of key
habitats: marine natural
capital)




RESOLUTION OF SOCIO-ECONOMIC DATA
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VULNERABILITY OF MARINE ECOSYSTEM SERVICES OF THE ATLANTIC RIM____
COUNTRIES TO CLIMATE CHANGE IMPACTS (PRELIMINARY RESULTS)
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COASTAL UPWELLINGS:
AT THE CROSS ROADS OF OCEAN DYNAMICS AND SOCIO-ECONOMICS

COASTAL UPWELLING
WIND BLOWS PARALLEL TO THE COAST

ecosystems

Fisheries

COOL WATER UPWELLS
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dynamics communities

Coastal Upwelling

Systems

Blue
UN SDGs economy

Climate Climate
change change
adaptation impacts
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EAST AFRICAN UPWELLING-DRIVEN SYSTEMS
Y. AND THEIR ROLE IN FOOD SECURITY
e

Kenya: Sustainable
development of the
emergent north Kenyan
Banks fishery as the
next frontier of food
security

South Africa: What
has caused collapse
and recovery of the
squid fishery and can
we predict its future?

Tanzania: upwelling as a
driver of the small pelagic| —
fishery underpinning food |
security of the coastal
population

Somalia: Whatisthe §
future fate of the
strongest seasonal
upwelling on Earth?




m ' AGULHAS UPWELLING AND COLLAPSE
WL OF THE CHOKKA SQUID FISHERY

)2:&

The collapse of the Chokka squid fishery in
2013 had a devastating effect on the Eastern
Cape, one of the poorest provinces in South
Africa. The reasons for the collapse were
tightly linked to the dynamics of the Agulhas
Bank upwelling.
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Publication highlights: Jacobs et al., 2022. Drivers of productivity on the Agulhas Bank and
the importance for marine ecosystems.

Jacobs et al., 2023. Retention properties of the Agulhas bank and their relevance to the
chokka squid life cycle

Herald LIVE

NEWS BUSINESS SPORT OPINION MULTIMEDIA LIFESTYLE

Chokka industry high and dry

BY TMG EDITOR - 25 MARCH 2014

THE chokka industry will go into a voluntary closed season from next week,
leaving more than 2000 Eastern Cape already battling fishermen without a
source of income.
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o EAST AFRICAN COASTAL UPWELLING
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Interannual monsoon wind variability as a key driver of East
African small pelagic fisheries naturc
A Small pelagic fisheries provide food security, livelihood support and economic stability E%IFE) N Tllal:-llc
for East African coastal communitiesd a region of least developed countries. g} S

A Using remotely- sensed and field observations together with modelling, we address the

biophysical drivers of this important resource. Fatma Jebril”, Zoe Jacobs?, Dionysios E.
Raitsos?3, Meric Srokosz?!, Stuart C.
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AM% .  NORTH KENYAN BANKS UPWELLING
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The North Kenya Bank fishery is expected to spur
economic growth for local communities. If well managed, it
could help achieve national development goals, including
poverty alleviation and wealth creation. Sustainability
requires informed management interventions, but there is
only scant information on the ecological status and drivers
of the fishery.

ROTTING AWAY

Lamu fishermen stuck with tonnes of tuna for lack of market

Atilo is selling for as low as Sh100
In Summary

+ There is no ready market for the fish leaving the fishermen reeling in losses.

+ Twalib said they have been forced to sell their catch to local fish mongers at
throwaway prices.

NATION

Nairobi Metro Coast Mountain Lake Region Rift Valley Northern

Tonnes of tuna fish rot in
Lamu due to lack of market

Thursday, February 07, 2019 — updated on June 29, 2020




UPWELLING PUBLICATIONS HIGHLIGHTS
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sm.s-rlcz THE FUTURE FATE OF SOMALI UPWELLING ECOSYSTEMS
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A series of reports to the World Bank based
on the NOC future ocean projections and
remote sensing analysis underpinning 50M
Investment into fisheries infrastructure



DEVELOPI NG A GLOBAL nUPWELLI NG FOOT N

2006-2015 Decadal UF from observation

A Combined SST metric and Chl-a metric | —
delineates coastal upwelling systems where o SR
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