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(ii) Naturalcapitalanalysisfindingsandproposednextsteps

(i) Naturalcapitalbaselineanalysisandthe linkagewith FAOdata andprocesses

ÁOverviewof the άLandscapeapproachto riverineforest restoration,biodiversity
conservationandlivelihoodimprovementέFAO GEFproject in Sudan

Á Natural capital component in the project



FAOGEF 
PROJECT OVERVIEW



FAO   GEF project overview

Á The FAOGEFproject objective is to restore and sustainablymanagegloballysignificantriverine forest landscapes
alongthe RiverNile in Sudanin order to maintaincritical forest ecosystemservices,as forest carbonsequestration,
provisioningservicesof wood andnon wood forestryproductsandpreservingforest biodiversity.

Á The project targets 33 riverine forest ecosystemscovering50,878 ha of land which aims to managesustainably,
benefiting biodiversity through habitat restoration and conservationfor migratory and resident birds and other
animalandplant biodiversity

Source: FAO, The Land Cover Atlas of
Sudan, 2012, 
http:// www.fao.org/3/be896e/be896e.pdf

http://www.fao.org/3/be896e/be896e.pdf


Natural capital baseline analysis



Natural capitalbaselineanalysisand the linkagewith FAOdata andprocesses

ÁNaturalcapitalcanbe definedasthe ǿƻǊƭŘΩǎstocksof natural assetswhich includegeology,
soil,air,water, forestsandall livingthings.

ÁIt is from this natural capital that humansderive a wide range of services,often called
ecosystemservices,whichmakehumanlife possible.

ÁScopeof natural capital assessmentand accounting(NCAA)is to measurein physicaland
monetaryterms this stockof natural resourcesthat is not recordedby official statisticsand
main economic aggregatesas the GDPto support an informed policy decision making
process. E.g.:

Source: FAO and World Bank, 2016



7

Natural capital baseline analysis and the linkage with FAO data and processes

ÁNCAAiscomposedby two phases:

üNatural Capital Assessment(i.e. valuation: quantification in physicaland/or monetary
terms of the natural resource stock ςriverine forest ecosystem). Natural capital
assessmentare therefore spatialassessmentsof stocksof natural capitaland/or delivery
of ecosystemservices,which are often accompaniedby assessmentsof changeunder
different scenarioswith decision-makersandstakeholders.

üNatural CapitalAccounting(i.e. associatedchangesin policies,planningand budgetingς
riverine forest managementand planning). Data from natural capital assessmentscan
serveasan input to the constructionof nationalaccountsthat reflect thesevalues.
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Natural capital baseline analysis and the linkage with FAO data and processes

ÁBoth natural capital assessments and accounts are required to advance policy dialogue and 
to aid in decision-making, including the allocation of financing for management of natural 
capital and biodiversity. They are interlinked:



Systemfor Environmental-EconomicAccountingfor AgricultureForestryandFisheries

ÁIn the SudanFAOGEFproject we used the SEEAAFFstatistical framework. It appliesthe
environmental economic structures and principles describedin the Systemof National
Accounts (SNA) and in the System of Environmental Economic Accounting - Central
Framework(SEEA-CF)to the activitiesof Agriculture, ForestryandFisheries.

ÁThrougha a comprehensiveset of tables and accounts,the SEEAAFFaims to point out
linkagesbetween Agriculture,Forestryand Fisheriesand amongthese economicsectors,
the environmentandits ecosystems.

ÁTheSEEAAFFis the output of two global consultations,in 2013 and 2015, and hasbeen
endorsedin March 2016 by the UNCEEAas an άInternationally AgreedMethodological
Documentin supportof the SEEACFέ.

ÁAfter additional feedbacksby pilot countries,international fora, and FAOinternal revision,
the final version has been published on-line in March 2020:
http:// www.fao.org/publications/card/en/c/CA7735EN

http://www.fao.org/publications/card/en/c/CA7735EN
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Natural capital baseline analysis and the linkage with FAO data and processes
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Natural capital baseline analysis and the linkage with FAO data and processes

Ecosystem services

Provisioning Regulating Cultural/ 
recreation

Timber Soil protection Turisms

NWFP Flood 
prevention

Birdwatching 

Wilde 
animals 
/Hunting

Carbon 
sequestration

Natural parks

ÁBeing forestsand their ecosystem the scope of our natural capital analysis in Sudan, we 
selected forest ecosystem services and SEEA AFF related accounting tables as shown below:

SEE AFF accounts for forest

Asset accounts for forest 
area(ha)/land accounts

Physical Asset Account for Timber 
Resources (000 m3) 

Physical flow account for wood 
forestry products (m3),NWFPs, 
honey ΧΧΦΦ

Provisioning services

Air Emissions Accounts PES on 
beekeeping
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Tier 1

Tier 2

Tier 3
Synthetic  Analysis 
International Action

National Relevance

Geospatial/modeling

Institutional Linkages and arrangements

A Phased Tiered Approach for national processes 

Natural capital baseline analysis and the linkage with FAO data and processes
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Natural capital baseline analysis and the linkage with FAO data and processes

NATIONAL Statistics: FAOSTAT data collection process

ÅRegulated by FAO Constitution ς
Statistics a core pillar of FAO;

ÅCountries provide data relevant to 
food and agriculture via 
nationalfocal points (NSOs; Min Ag; 
Other);

ÅFAO collects, analyses and 
disseminates national statistics in 
supportof evidence-based decision 
making

Annual Data Collection, Analysis and Dissemination

http://www.fao.org/faostat/en/#home

http://www.fao.org/faostat/en/#home


Natural capital analysis finding and proposed next steps



Natural capital analysis finding and proposed next steps

ÁIn performingthe baselineanalysisLandaccountshavebeenAssessedandAccountedfor Sudan

ÁSEEAframework defines land asάunique environmentalasset that delineatesthe spacein which
economicactivitiesand environmentalprocessestake placeand within which environmentalassets
andeconomicassetsarelocatedέ(SEEA-CFSections5.62, p. 174).

vs



Land accounts ςSudan

SEEA AFF Land use classes

(i) Land used for agriculture

Cropland 19.991,16

   Arable land 19.823,16

    Temporary crops 19333,82

    Land with temporary fallow 489,34

    Permanent crops 6.650

Permanent meadows and pastures 48.195,00

Agricultural area total 88.009,32

(ii) Land used for forestry 18.703,87

(ii) Inland waters 487,17

Sudan, 2018 (000 ha)

Data Source: FAOSTAT

«Land use classes» : SEEA AFF, p 125

http://www.fao.org/faostat/en/#data/RL
http://www.fao.org/documents/card/en/c/ca7735en


Land accounts ςSudan

SEEA AFF Land cover classes

Artificial surfaces (including urban 

and associated areas)
302,56

Herbaceous crops 7.541,62

Grassland 65.953,53

Tree-covered areas 849,17

Shrub-covered areas 1.311,22

Shrubs and/or herbaceous 

vegetation, aquatic or regularly 

flooded

4,72

Terrestrial barren land 109.224,75

Inland water bodies 216,18

Sudan, 2018 (000 ha)

Data Source: FAOSTAT

«Land cover classes» : SEEA AFF, p 111

http://www.fao.org/faostat/en/#data/RL
http://www.fao.org/documents/card/en/c/ca7735en
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Land accounts ςFindings

 

Area (000 ha)

1990 2000 2005 2010 2015

Forest 23, 570.3 21, 826.1 20, 954.08 20, 082.01 19, 209.93

Other wodded 
land

25, 289.7 23, 446.6 22, 523.58 21, 600.53 20, 677.48

Other land 137,805.2 141, 392.5 143, 187.6 144, 
982.763

146, 777.8

Inland water 
bodies

1, 290. 000 1, 290. 000 1, 290. 000 1, 290. 000 1, 290. 000

Total 187, 955.312 187, 955.312 187, 955.312 187,955.312 187, 955.312

«Global Forest Resource Assessment for Sudan 2020»

http://www.fao.org/3/cb0060en/cb0060en.pdf


Land accounts ςFindings
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Area (000 ha)

2014 2015 2016 2017 2018

Agricultural 
Area 

68, 186. 1668, 186. 16 68, 186. 16 68, 186. 16 68, 186. 16

Cropland 19, 991.16 19, 991.16 19, 991.16 19, 991.16 19, 991.16

Source: FAOSTAT

http://www.fao.org/faostat/en/#data/RL


SEEA AFF Physical Asset Account for Forestry

Source: FAO and UNSD, The System of Environmental Economic - Accounting for 
Agriculture, Forestry and Fisheries (SEEA AFF)

Á The SEEA AFF Physical Asset Account for Forestry applied in Sudan baseline analysis is a Land account focusing 
on a specific land use/land cover category: Forest area (three cover)

Á It records on annual basis the changes in land used for forest and other wooded land

http://www.fao.org/economic/ess/environment/methodology/seea-aff-2020/en/


Sudan - forest land account 1990- 2015 
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Forest and other woodedland

Primary forest Other naturally regenerated forest Planted forest Forest land Other wooded land

Forest area as a percentage of total land area;

1990 2000 2005 2010 2015

Forest and other wooded Land

Primary forest 1.649         1.527         1.466         1.405         1.344         

Other naturally regenerated forest 16.496      14.659      13.633      12.736      11.744      

Planted forest 5.424         5.639         5.854         5.940         6.121         

Forest land 23.569      21.825      20.953      20.081      19.209      

Other wooded land 25.289      23.446      22.523      21.600      20.677      

SEEA AFF forest and other wooded land physical account ςLand accounts



The SEEA AFF Accounts for Timber and Forestry  Products - Provisioning service

 

It includes variables as wood and derived products use: 
Data for Sudan Roundwood and wood fuel are shown below
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Sudan Roundwood Production

Wood fuel Industrial roundwood



Non Wood Forestry Products (NWFPs) ςProvisioning service

Source: FRA Sudan country Report 2020 



Item Year Unit Value

Forest land 2012 1000 ha 19732,67

Forest land 2013 1000 ha 19558,43

Forest land 2014 1000 ha 19384,18

Forest land 2015 1000 ha 19209,93

Forest land 2016 1000 ha 19039,85

Forest land 2017 1000 ha 18869,78

Forest land 2018 1000 ha 18699,7

Forest land 2019 1000 ha 18529,63

Forest land 2020 1000 ha 18359,55

Forest land 2012 gigagrams -74,096

Forest land 2013 gigagrams -74,096

Forest land 2014 gigagrams -74,096

Forest land 2015 gigagrams -74,096

Forest land 2016 gigagrams 0

Forest land 2017 gigagrams 0

Forest land 2018 gigagrams 0

Forest land 2019 gigagrams 0

Forest land 2020 gigagrams 0

The SEEA AFF and the Air Emissions Accounts ςRegulating services

Source: SEEAAFF,Table4.4 Physicalflow accountfor air emissions(gigagramsof carbondioxideequivalent),p. 103

FAOSTATdata for Sudanshowa PearsonIndexof - 0,9
between ForestLandSurfaceand GHGsemissions: it
implies an almost perfect indirect correlation (time
series2012-2020).

Definitivelywe can define carbon sequestrationas a
keyforest ecosystemservice.



Ecosystem Service DemandEcosystem Service Potential

Ecosystem Service Actual Flow

FAO ςJRC collaboration

Ecosystem Service 
Unmet Demand

Ecosystem Service 
Unused Potential

Carbon sequestration - Regulating services

http://www.fao.org/food-agriculture-
statistics/capacity-development/seea-aff/en/

http://www.fao.org/food-agriculture-statistics/capacity-development/seea-aff/en/
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missed removals are caused 
by ecosystem emissions

Sudan,2015:

74mlln tonneof Cuptake
(sourceFAO)

2.2 billion EURO*
(sourceFAO- JRC)

Χthe more we reduce the
missedremovals,the more we
increasethe actual flow of CO2
mitigation.
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Carbon sequestration - Regulating services

*GDP per capita Sudan/2015 = 1 500 Euro
2.2 billion euro = income for 147 mil Sud. people



Dry Matter 
Productivity

(annual average)

FAO data on 
carbon uptake

Dry Matter Productivity
12 layers 

(monthly data)

Map 
Algebra_raster 

calculator

Map 
Algebra_raster 

calculator

Carbon removal map
(yearly flow)

Dry Matter Productivity represents the
overall growth rate or dry biomass
increase of vegetation, expressed in
kilograms of dry matter per hectare per
day

Data 
accounted

Proxy used for
spatialmapping

Sudan, 2015

Carbon sequestration - Regulating services
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Sudan, Carbon sequestration removals map 2015

spatial layer-> ICPAC GMES: Dry Matter Productivity;
Source: FAO JRC



SEEA AFF accounts implementation: challenges and next steps

ÁLack of data as main challange in account compilation /opportunity to  improve national data 
quality and flow

ÁTo this end collaboration with FAO Sudan, Ministry of Agriculture, NSOs, GEF collegues in the 
field and Universities is essential

ÁAdditional information have been gathered trought B-INTACT and Trends.earth, as geospatial 
platfroms and tools



SDGindicators 15.3.1

Productivity

Soil 
Carbon

Land 
Cover

http://trends.earth/docs/en/
https://
seea.un
.org/ev
ents/lo
ndon-
group-
environ
mental-
accoun
ting-
26th-
meetin
g

http://trends.earth/docs/en/
http://trends.earth/docs/en/
https://seea.un.org/events/london-group-environmental-accounting-26th-meeting


SDGindicators 15.3.1

Gezira State: Land Cover change

Asland coveranalysiswe comparedland coverbaselineyear 2001-2010with the referencetargeted period
(2011-2018) in UNCCD(andSEEAcompliant) LandCoverClassesusinga referencematrix



SDGindicators 15.3.1

Land cover transition analysis

Area (sq km)
Percent of total 

land area

Total land area: 24.127,0 100,00%

Land area with improved land cover: 352,0 1,46%

Land area with stable land cover: 23.701,0 98,23%

Land area with degraded land cover: 73,9 0,31%

Gathered results are shown below:



SDGindicators 15.3.1

Changes in soil organic carbon (SOC) over the reporting period.

ÁIn measuringSOCthe UNFCCCand the UNCCDrecommendcoefficientsfor changesin land use,
managementandinputs.

ÁHowever,spatiallyexplicit informationon managementandCinputs is not availablefor most regions.
Assuch,only landuseconversioncoefficientcanbe appliedfor estimatingchangesin Cstocks(using
landcoverasa proxyfor landuse).

ÁThe coefficients used were the result of a literature review performed by the UNCCD and represent 
the proportional in C stocks after 20 years of land cover change.


