
EX-Ante Carbone Balance Tool, 

Blue Carbon & Fisheries 

Estimating and targeting at green-

house gases mitigation in coastal 

wetlands, fishery and aquaculture 

The Blue carbon has been defined as “The carbon stored, 
sequestered or released from coastal ecosystems of tidal 
marshes, mangroves and seagrass meadows”, Herr et al. 
2012.  

Recent attention has focused on the high rates of annual car-
bon sequestration in mangroves, seagrasses and tidal marsh-
es that may be lost with habitat conversion. Residing mostly 
in sediments (fig. 1) this “blue carbon” can be released to the 
atmosphere when these eco-
systems are disturbed, i.e. 
converted or degraded.  
 
Globally coastal ecosystems  
provide a wide variety of 
services, such as fishery re-
sources, nursery ground for 
coastal fish and crustaceans, 
water quality, retention of 
shoreline, functions to adja-
cent coastal ecosystems, and 
revenues for local communi-
ties from tourism activities 
(FAO 2007, de Groot et al. 2012), with over two billion people 
relying directly on these services (Loper et al 2008). Despite 
this, they are also highly vulnerable and have already been 
altered by anthropogenic activities, with a current conversion 
rate from 0.7 to 3% per year (Pendelton et al. 2012). Global-
ly, mangrove lost 
already 35% of their 
coverage, and 
seagrass 29% (Valiela 
et al. 2001; Waycott 
et al. 2009). Drivers of their loss include conversion to aqua-
culture and fisheries activities, industrial and urban pollution, 
urban, coastal and tourism development, over- 
harvesting for fuelwood and timber extraction, land clearing 
for agriculture, and climate change (Gilman et al. 2008; Giri et 
al. 2008; Waycott et al. 2009; Ajonina et al. 2014). 
 
Habitat destruction will thus carry the loss of these services 
and will contribute to GHG emissions, with subsequent eco-
nomic consequences. Indeed if these emissions were ac-
counted for, it is estimated that global deforestation would 
increase by up to 19%, and result in an economic damages of 
US$ 6 to 42 billion annually, Pendelton et al 2012.  

The fishery sector also makes a minor but still significant contri-
bution to global GHG emissions. The global fishing fleet is esti-
mated to generate about 0.13 GtCO2-e/yr during the catch phase 
(FAO 2012), while one third of global anthropogenic N2O emis-
sions are from aquatic systems. Nearly 6% of anthropogenic N2O-
N emission is anticipated to result from aquaculture by 2030 at 
its current annual rate growth (Hu et al 2012). 
 
Environment degradation, habitat destruction, loss of biodiversi-

ty, overexploitation of 
fish stocks, overcapacity 
and loss in post-
production processes 
are factors among others 
contributing to the un-
sustainable exploitation 
of marine and freshwa-
ter ecosystems. But fish-
eries and aquaculture 
make a significant contri-
bution to food security 
and livelihoods of million 
of people in the world. 

Therefore efficient management measures through the seafood 
values chains have potential to reduce GHG emissions, as well as 
restoration and conservation of coastal wetlands. Blue carbon 
could also have viable market for carbon trading such as REDD 
and REDD+. 

Methodology 
The blue carbon module in EX-ACT is based on the guidance and 
methodology from the Wetland Supplement of the IPCC 2013, 
IPCC 2014. The fishery module is mainly using the emission factor 
of the fuel use intensity, which is the consumption of fuel for a 
target specie associated to a specific gear during the marine cap-
ture phase, from Parker et Tyedmers 2014. Emission from on-
board refrigerant leakage are estimated with emission factor 
from Winther et al 2009 & Irribarren et al 2011, and from Sciorti-
no 2010 for ice production. 

E
X

-A
C

T
, 
B

L
U

E
 C

A
R

B
O

N
 &

 F
IS

H
E
R

Y
—

A
Q

U
A

C
U

LT
U

R
E
 M

O
D

U
L
E
S

 

Conservation and restoration of BLUE CARBON ecosys-

tems is significant to maintenance of coastal bio-

diversity, coastal protection and communities’ 

Figure 1: Global averages for carbon pools (soil and above-ground biomass) of blue 

carbon ecosystems, from Murray et al 2010 

EX-ACT team, ESA, July 2016 
Contact: lauresophie.schiettecatte@fao.org 



64% of the mitigated emissions are associated 

to the restoration of mangrove, on about 20% 

of the project area (21,000 ha) 
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Study Case #1: Adaptation to salinity in-
trusion in the Mekong Delta 

Mekong Delta has been 
identified as one of the 
most vulnerable to the 
impacts of climate 
change, with tempera-
ture increase, intensity 
change in the moisture 
regime, sea level rise (up 
to 50 cm) with related 
seawater intrusion im-
pacting agriculture and 
fisheries.  
As the region hosts 22% 
of the Vietnamese popu-

lation, provides 50% of the rice production and 70% of the aqua-
culture products, the project development objectives are to en-
hance tools for climate smart plan-
ning and improved resilience of land 
and water management practices. 
On the field, the project activities will 
be construction of coastal defences, 
support farmers to transition to man-
grove-shrimp farming and rice poly-
culture. 
Project activities are estimated to 
directly benefit over 1.2 million peo-
ple living in these provinces on an 
estimated 110,300 ha.  
 
The appraisal is done using tropical 
moist climate and LAC Soils. The GHG 
analysis is conducted on 20 years for 
a project area of 21,000 ha of man-
grove areas restored (20,000 ha) and 
planted (1,000 ha) and others 21,000 
ha already used for shrimp aquacul-
ture.  

The with-project scenario emissions stems from the rice cultiva-
tion but in diminution as compared to the without project scenar-
io due to the shift from 3 or 2 crop rice to rice aquaculture prac-
tices, emissions are about 13 million tCO2-e. Mangrove restora-
tion, additional mangrove replanting and reforestation se-
quester about -3.5 million tCO2-e. Shift from rice paddies to aq-
uaculture increase GHG production to about 870,000 tCO2-e.  

The overall Carbon Balance is about -8.0 million t CO2-e over the 
full analysis duration of 20 years, equivalent to -73 t CO2-e per 
hectare or -3.6 t CO2-e per hectare and year. The biggest impact 
is due to changes in mangrove forestry systems allowing in-
creased biomass of 4.9 million tCO2 and to methane reduction (in 
irrigated rice, equivalent to -2.5 million tCO2), fig. X. 

Noteworthy is the impact of mangrove restoration on the carbon-
balance: 

Fig.2: Mekong Delta and project activities 

Study Case #2: Fisheries Development 
Project, Eritrea 
Eritrea is a food insecure country with the agricultural sector 

(cropland and livestock) producing only 60% of the food re-

quirements even in good rainfall years. The country does how-

ever possess abundant but under-exploited fish stocks, e.g. the 

maximum sustainable yield is estimated to be between 40,000 

to 85,000 tonnes, whereas recent fish landings are less than 

10,000 tonnes.  

The project aimed at enhancing marine production by 

strengthening the institutional capacity of the ministry of Ma-

rine Resources, and reorganizing and strengthening fisher co-

operatives and giving support to other artisanal fishers.  

The project will span over 6 years and will benefit directly to 
6,000 households and indirectly to other 26,000 households 
from employment created by the project (e.g. in fish pro-

cessing, marketing, support services for 
boat repairs and maintenance).  
 
The project plans to increase to 26,00 

tonnes the fish landings and to renew 

the fleet with 200 boats fully equipped. 

Artisanal fishers will benefit from reor-

ganization and strengthening of fishers 

cooperatives and support to them. 

Trips at sea are expected to last less 

thus decreasing the FUI (from 1425 to 

521 l per tonne). The project will also 

support the mangrove restoration on 

300 ha (fencing to limit camels grazing) 

and afforestation on others 60ha.  

The implementation of the project 
leads to an overall Carbon Balance of 
around 129,225 tCO2-e over the full 
analysis duration of 20 years. Emissions 
stem from the fishery sector with in-

creased marine landings, but nevertheless constrained. Indeed 
adapted equipment for the fleet as provided by the project 
allow to decrease time spent at sea during the fish capture 
phase, lowering the fuel use consumption whereas the produc-

tion has increased here by about 3 times. 

 

Fig.3 : EX-ACT Project GHG fluxes and balance in tCO2-e. CO2-e 

emissions and sinks from the scenario without-project (left column), 

from the scenario with-project (middle column) and the total balance 

(right column).  

Fig.4: EX-ACT Project GHG fluxes and balance in tCO2-e. see description figure  

for details 

Improvements in fishing technologies, techniques and 

fisheries management can significantly lowered down 

GHG emissions from marine capture  


