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A Overviewof the dLandscape@pproachto riverineforest restoration,biodiversity
conservatiorandlivelihoodimprovement FAO GEMprojectin Sudan

A Natural capital component in the project

(1) Naturalcapitalbaselineanalysisandthe linkagewith FAOdata and processes

(i) Natural capitalanalysidindingsand proposednext steps
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FAO GHbroject overview

A The FAOGEFproject objective is to restore and sustainablyma
alongthe RiverNile in Sudanin order to maintain critical forest

provisioningservicesof wood and non wood forestry productsand

A The project targets 33 riverine forest ecosystemscovering5Q,87¢
rva

benefiting biodiversity through habitat restoration and con

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

Natural capital baselinanalysis



Natural capital baselineanalysisand the linkagewith FAOdata and processes

ANatural capital canbe definedasthe ¢ 2 NJstBcksaf natural assetswhich includegeology,
soll,air, water, forestsandall livingthings

Alt is from this natural capital that humansderive a wide range of services,often called
ecosystenserviceswhichmakehumanlife possible

AScopeof natural capital assessmentaind accounting(NCAA)is to measurein physicaland
monetaryterms this stock of natural resourcesthat is not recordedby official statisticsand
main economic aggregatesas the GDPto support an informed policy decision making

processkEg.:

$600 BILLION

The formal timber sector contributes
$600 billion to the global economy
—about 1% of GDP.

In Africa, includi
inomal wood | | 4.2

production in GDP MILLION

estimates would

double timber’s J 0 B S

contribution to GDP.
The timber sector employs

13.2 million people formally
and another 41 million
people informally.

I rormal jobs
I informal jobs

T/“\/ﬁv%\ W/ﬂ\ Source: FAO and World Bank, 2016

= 9 Million People

World DEMAND
FOR TIMBER

Is expected to
QUADRUPLE
by 2050.




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

A NCAAscomposedoy two phases

U Natural Capital Assessmen(i.e. valuation guantification in physicaland/or monetary
terms of the natural resource stock ¢ riverine forest ecosystem) Natural capital
assessmenare therefore spatialassessmentsf stocksof natural capitaland/or delivery
of ecosystemservices,which are often accompaniedby assessment®f changeunder
different scenarioswith decisionmakersand stakeholders

U Natural Capital Accounting(i.e. associatedchangedn policies,planningand budgeting
riverine forest managementand planning) Data from natural capital assessmentgan
serveasaninput to the constructionof nationalaccountsthat reflectthesevalues




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

A Both natural capital assessments and accounts are required to advance policy dialogu
to aid in decisiormaking, including the allocation of financing for management of naturs
capital and biodiversity. They amterlinked:
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Systenfor EnvironmentaEconomidccountingor AgricultureForestryandFisheries

Aln the SudanFAOGEFproject we usedthe SEEAMFFstatistical framework It appliesthe
environmental economic structures and principles describedin the Systemof National
Accounts (SNA)and in the System of Environmental Economic Accounting- Central
Framework SEEACF)o the activitiesof Agriculture Forestryand Fisheries

AThrougha a comprehensiveset of tables and accounts,the SEEAFFaimsto point out
linkagesbetween Agriculture, Forestryand Fisheriesand amongthese economicsectors,
the environmentandits ecosystems

AThe SEEAAFFis the output of two global consultations,in 2013 and 2015 and has been
endorsedin March 2016 by the UNCEEAas an dnternationally Agreed Methodological
Documentin supportof the SEEAE

AAfter additional feedbacksby pilot countries,international fora, and FAQinternal revision,
the final version has been published on-line 2020
http:// www.fao.org/publications/card/en/c/CA735%EN

......
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http://www.fao.org/publications/card/en/c/CA7735EN

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

Indicators and indicator sets B =R
(agri-environmental / SDGs / thematic etc) ARIHE

Basic statistics and data




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

A Beingforestsand their ecosystem the scope of our natural capital analysis in Suan,
selected forest ecosystem services and SEEA AFF related accounting tables as shown |

SEE AFF accounts forest

Provisioning | |[Regulating Cultural/ SRR
recreation Asset accounts for forest
_ _ _ _ area(hg/land accounts
Timber Soil protection || Turisms
NWFP Flood Birdwatching Physical Asset Account for Timber
prevention Resources (000 m3)
Wilde Carbon Natural parks Physical flow account for wood
animals sequestration forestry products i13), NWFPs
/Hunting honeyX X @ @
Air Emissions Accounts PES on
beekeeping

Provisioning services




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

A Phased Tiered Approach for national processes

Geospatial/modeling
National Relevance -
Tier 3

Synthetic Analysis ‘
International Action Tier 2

Tier 1

Institutional Linkages and arrangements




Natural

capital baseline analysis and the linkage with FAO data and processes

NATIONAL Statistics: FAOSTAT data collection process

Annual Data Collection, Analysis and Dissemination

Foad and Agrindare Organization
@ d'hllri::lmlim

QUESTIONNAIRE ON FERTILIZERS

Country: _cuuntry_ - Raferanca: calendar yaarr fram_fram_ tw _tm_

Unitr of mearsrement: tunner (t) and percentager ()

Food and Agriculture Organization
of the United Nations

QUESTIONNAIRE ON PESTICIDES USE

Country: _country_ - Reference: calendar years from _from_to _to_

Hinit nf mascuramant- fannas

Food and Agriculture Drganization
of the United Nations

QUESTIONNAIRE ON LAND USE, IRRIGATION AND AGRICULTURAL PRACTICES

Ref - calendar years from _from_ to _to_

(000 ha)

Country: _ -
Unit of

o £ 1k - .
This questionnaire is designed to collect national data on land use [primarily focusing on agriculture, forestry, aquaculture and fisheries), and on inigation and agricultural practices. These data are useful to
monitor the evolution of land use and arange of agricultural practices, at national, regional and global level. The names and definitions of categaries usedin this questionnaire are aligned with the System of
Frvironmental-Economic Accounting (SEEA) and also use some definitions of the \Warld Census of Agriculture 2020 (WCA) A possible carespondence with the 2006 Guidelines of the Intergavernmental

P anel on Climate Changs (IPCC) i slzo provided. The data are di: i d at: hip-Hf _fao.org

Flease complete or update the contact details of the national focal point responsible For this questionnaire in your country.

MNational Focal Point

Name

Title

Administration and Office

Address

City

Email

Tel

Faz

Web site address

Structure

This questionnaire is composed of:

Three introductory sections (Cover page, Instructions, and Definitions),

Thres data reporting sections (1 Land Use, 2 Irigation and Sgriculursl Practices, and 3. Aquaculturs and Fisheries] and
Twa supplementary information sections (4. Metadata, and 5. Feedback)

We kindly ask you to provide a reply by: _by_.
A takes this opportunity to thank'ow and Your Government for the azsistance incompleting this guestionnaire, and looks fonw ard to receiving your prompt reply.

Pleaze zend back your responzse to FAD Statistics Divizion (via e-mail at: Resaurce-statistics@ fao. arg, or via regular mail at: FAQ Statistics Oivision, Yiale delle Terme di Caracalla, 00153, Rome. Italy). or via
the FAD Representative Office relevant for your countrs: _return_to_,

Contact persor: MrFrancesco M. Tubiello, tel: [+33) 08 5705 2163, e-mail: francesco. bisllo@fac.org

]

n "
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Food and agriculture data

FACETAT providas fres scoms 33 food and sgricsiuise des §37 cver JAS coumrien and tarriories and covers all FAD raglonal graepiegs

e M6 ks ot yoac i
— -
L
Vit
l»l...., v -

ARegulated by FAO Constitutign
Statistics a core pillar of FAO,;

Bulk Downl

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

AAO collects, analyses and
disseminates national statistics in
supportof evidencebased decision
making

FAOSTAT

AR


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

Naturalcapital analysis finding and proposed nstdps



Natural capital analysis finding and proposed next steps

A In performingthe baselineanalysid.andaccountshavebeenAssesse@nd Accountedor Sudan

A SEEAramework defines land as dunique environmentalassetthat delineatesthe spacein which
economicactivitiesand environmentalprocessesake place and within which environmentalassets
andeconomiassetsare located (SEEACFSection$.62, p. 174).

‘Land use reflects both (a) the activities undertaken and (b) the institutional arrangements
put in place for a given area for the purposes of economic production, or the maintenance
and restoration of environmental functions ”

VS

“Land cover refers to the observed physical and biological cover of the Earth’s surface and
includes natural vegetation and abiotic (non-living) surfaces.”




Land accounts Sudan

SEEA AFF Land use classes

(EaLn?ln:sed for agriculture Sudan, 2018 (OOO h a)
Cziffmd (i) Land used for agriculture
Temporary crops Cropland 19.991,16
Temporary meadows and pastures Arable land 19.823,16
Land temporarily fallow Temporary crops 19333,82
Permanent crops Land with temporary fallow 489,34
Permanent meadows and pastures Permanent crops 6.650
Land used for forestry Permanent meadows and pastures 48.195,00
Land used for aquaculture Agricultural area total 88.009,32
Use of built up areas (i) Land used for forestry 18.703,87
Land used for mamntenance and restoration of environmental functions (ii) Inland waters 487,17
Other uses of land not elsewhere classified
Land not in use Data Source: FAOSTAT
Land area (total)

(ii) Imland waters

«Land use classesSEEA AFp 125

{



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

Land accounts Sudan

SEEA AFF Land cover classes

Artificial surfaces
Herbaceaous crops

Sudan, 2018 (000 ha)

Woody crops

LTS G LE L S Artificial surfaces (including urban ., | |
Crassland and associated areas) | e
Tree covered areas Herbaceous crops 7541,62 Forestry and Fisheries
Mangroves Grassland 65.953,53

Shrub covered areas Tree-covered areas 849,17

Shrubs regularly flooded Shrub-covered areas 1.311,22

Shrubs and/or herbaceous

Sparsely vegetated areas . :
parsely veg vegetation, aquatic or regularly 4,72

Terrestrial barren land flooded

Permanent snow and glaciers Terrestrial barren land 109.224,75
Inland water bodies Inland water bodies 216,18
Coastal water bodies

Total area Data Source: FAOSTAT

«Land cover classesSEEA AFp 111

sg Ly 7] 7



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

Land accountg Findings

SudanForestshare ontotal land

H Area (000 ha)
10.8 10.76

10.67 1990 2000 2005 2010 2015
10.58
10.6
10.48 Forest 23, 570.3 21, 826.1 20, 954.08 20, 082.01 19, 209.93

o 10.39

2 10.4

g 10.3 Other wodded 25, 289.7 23, 446.6 22, 523.58 21, 600.53 20, 677.48

S 10.21

5 102 o land
Other land 137,805.2 141, 392.5 143, 187.6 144, 146, 777.8

10 982.763

9.8 Inland water 1, 290. 000 1, 290. 000 1, 290. 000 1,290. 000 1, 290. 000
bodies

9.6

2011 2012 2013 2014 2015 2016 2017 2018

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 Findings

Sudan artificial areas

304

- Area (000 ha)
300

2014 2015 2016 2017 2018

298

000Ha

Agricultural ~ ©8:186-1 68,186.16  68,186.16 68, 186.16 68, 186. 16

Area
Cropland 19,991.11 19,991.16  19,991.16  19,991.16 19, 991.16

296

294

292

290

2011 2012 2013 2014 2015 2016 2017 2018 SourceFAOSTAT



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

SEEA AFF Physical Asset Account for Forestry

A The SEEA APRysical Asset Account for Foresapplied in Sudan baseline analysia isand account focusing
on a specific land use/land cover category: Forest area (three cover)

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

(i) Land
Land used for agriculture
Cropland .
Arable Iand Artificial surfaces
emporary crops  Herbaccaos

Temporary meadow
Land temporarily fal WOOdY crops

Permanent crops  Multiple or layered drops
Permanent meadows « Grassland
Land used for forestry
Land used for aquaculture Tree covered areas

Mangroves
Shrub coyer

Crops

Forest and other wooded land
Primary regenerated forest

hpused for maintenance and r
¢sefland not elsewhere

Land not in use bs regularly flooded Other naturally regenerated forest
Land area (total)
(ii) Inland waters iparsely_ ‘;efetate‘iaai:as Planted forest
errestrial barren lan

Permanent snow and glaciers Forest land (fO fal)

Inland water bodies Other wooded land

Coastal water bodies

Total area

Source: FAO and UNSD, The System of Environmental Eced@oazinting for
Agriculture, Forestry and FisherigSEEA AFF)



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

SEEA AFF forest and other wooded land phgsicalintc Land accounts

Sudan- forest land account 1992015

1990 2000 2005 2010 2015 Forest andbther woodedland
Forest and other wooded Land
Primary forest 1.649 1.527 1.466 1.405 1.344 30,000
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 23569 21.825  20.953 20.081  19.209 25,000
Other wooded land 25.289 23.446 22.523 21.600 20.677
20,000
8
o 15,000
o
1 LIFE <
ONLAND
10,000
. I I I I I
. N [ [ [ [

1990 2000 2005 2010 2015

m Primary forest m Other naturally regenerated forests Planted forest = Forest land m Other wooded land




‘The SEEA AREcounts for Timber and Forestyoducts Provisioningervice

Physical flow account for wood forestry products records the supply
and use of forestry products in physical terms

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

000 m 3

17,000
16,500
16,000
15,500
15,000
14,500
14,000

13,500

2012

Wood Fuel Production

15.600
15.400
Sudan Roundwood Production

15.200

15.000

14.800
14.600
14.400
14.200
2012 2013 2014 2015 2016 2017 2018 2019

2013 2014 2015 2016 2017 2018 2019

000m 3

® Wood fuel ® Industrial roundwood




Non Wood Forestry Products (NWFRBrovisioning service

HName of NWFP product

Gum Arabic:

Tabaldi fruitz

Dom fruits

Aradeib (Tamarind) fruitz

Goddeim fruits

Hagglig fruits

Living animals

Jilood

Axzal Mahal

Laham sayad

Key apecies Cuantity
Acacia sanagal G0 000
Adanzonia digitata 20000
Hyphasns thebaica 0 000
Tamarindus indica 10000
Growia taniax 20000
Balanites asgyptiaca B0 000
Garelles 50

Gazellez, big catz. pythons _stc.

African honey beas

2

Gazelles, antelopss, buffalose, birds, fizsh . _stc. 10

wnit

wnit

Value (1000 local currency)

60 00O

100 000

20 000

50 00O

150 000

15 000

25 000

80 000

400 000

10 000

NWFP category

T Bxudates

1 Food

1 Food

1 Fzod

1 Food

A Living animals

A Living animalz

10 Hidaz =kinz and trophiss

17 Wild honay and bes wian

12 Wild maat



The SEEA AFF and the Air EmisSiorsunts; Regulating services

ISIC A0l

Crop and animal production, hunting and related service activities

Correzpondence mapping to IPCC/UNFCCC

. . . . . - . Enteri Ma M .
Syntetie Rice Dirainange of Crop Burning crop . H'I:t HiEe pp}n:l;: Manuore left Cropland Crasszla
ermentat manageme applied fo Croplan

2 on pasture i |

S . . . . . Energy  Oither
fertilizers cutivation organic soils residues residuoes ) : =
ion il soil

Source SEEAFF Table4.4 Physicaflow accountfor air emissionggigagramsf carbondioxideequivalent) p. 103

ltem Year Unit Value
e Forest lanc 2012 1000 ha 19732,67
ISIC AD2 LIC A03 Forestlanc 2013 1000 ha  19558,43
Foreztry and logging Fizhing and Forest lanc 2014 1000 ha  19384,18
aquaculture FAOSTAdatafor Sudanshowa Pearsonindexof - 0,9 Forestlanc 2015 1000ha  19209,93

. . . Forest lanc 2016 1000 ha 19039,85
between ForestLand Surfaceand GHGSemMISSIONS It Forestiane 2017 1000ha  18869.78

. . : . : : Forest lanc 2018 1000 ha 18699,7
implies an almost perfect indirect correlation (time 720 00 %010 1000na 18529 6

ey — mApPEBE to ]
LaBzihlinng PCCINFCOC ser|e52012-2020). Forest lanc 2020 1000 ha  18359,55
Forest lanc 2012 gigagrams ~ -74,096
Forest lanc 2013 gigagrams  -74,096

Correspondence mapping to Correspondence

Forestland Energy  Other Energy Other Definitively we can define carbon sequestrationasa [oe o 2016 goaorams 4006
key forest ecosystenservice Forestlanc 2016 gigagrams 0

Forest lanc 2017 gigagrams 0

Forest lanc 2018 gigagrams 0

Forest lanc 2019 gigagrams 0

Forest lanc 2020 gigagrams 0




Carbon sequestratiorRegulating services

Ecosystem Service Potential Ecosystem Service Demand FAOc JRC collaboration

C N

JRC TECHNICAL REPORTS

Ecosystem services accounting

Part 11 Pilot accounts for crop and timber
provision, global climate regulation and
flood control

JRC TECHNICAL REPORT

Linking accounts for ecosystem Services
and Benefits to the Economy THrough
bridging (LISBETH)

http://www.fao.org/food-agriculture
statistics/capacitydevelopment/seeaaff/en/

(&

Ecosystem Service
Unused Potential



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

Carbon sequestratiorRegulating services

Sudan,2015

)

74 mlintonne of Cuptake
(sourceFAO)

Global Society

Version March 2013 - Under revie!

(SOU rceFAO-J ch

Xthe more we reduce the
missedremovals,the more we
mp_reas_ethe actualflow of CQ2 *GDP per capita Sudan/2015 = 1 500 Euro
mitigation. 2.2 billion euro = income for 147 n8Ld people

actual flow of
CQ mitigation

I The Economic Appraisal of

Z 2 b I I I I O n E l ' RO* Investment Projects at the EIB
L] o

W

missed removals are caused
by ecosystem emissions

removals by ecosystems




Carbon sequestratiorRegulating services

Sudan, 2015 Dry Matter Productivity
Proxy used for 12 layers
spatialmapping (monthly data)
Dry Matter Productivity represents the
Data | Map overall growth rate or dry biomass
accounted Agebral_raster increase  of vegetation,  expressed in
calculator kilograms of dry matter per hectare per

day

Dry Matter
Productivity
(annual average)

FAO data on

carbon uptake

Map
Algebra_raster
calculator

Carbon removal map
(yearly flow)




Carborsequestration Regulatingervices

Sudan, Carbon sequestration removals map 2015

500 km
)

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




SEEA AFF accounts implementation: challenges and next steps

A Lackof dataasmain challangdan account compilation /opportunity to improve national dat:
guality and flow

A To this end collaboration witRAO Sudan, Ministry of Agriculture, NSOs, GEF collegues ir
field and Universitiess essential

A Additional informationhave been gatherettought BINTACT and Trends.eayrts geospatial
platfroms and tools

Trends.Earth

TRENDS.EARTH

tracking land change
from Conservation International

Biodiversity Integrated Assessment
and Computation Tool | B-INTACT

GUIDELINES




SD@Gndicators 15.3.1

TRENDS. EARTH

System of Environmental-Economic
Accounting for Agriculture,
Forestry and Fisheries

Productiviy

http://:qends.earth/docs/en/

210101/ —
Se e a . U n SEEA classes SEEA ARIES Classes __Trends Earth

[Artificial surfaces (including The category is composed of anytype of | e T areas
/ urban and associated aress) | artificial surfaces
.org/ev The category is composec of  main layer
_g_ Herbaceous crops ltpston herbonsous plaks. |Agricultural land |Croplands
e nts/l O Woody crops The category is composed of 2 main layer of [o cropiands
cultivated tree or shrub plants.
The category is composed of at least two
. layers of cultivated woody and herbaceous.
Multiple or layered fturalland |Eropland:
n d O n' o SRS plants o differant layers of cultivated plants [ <Ufturalland | Croplands

ombined with natural

The category Is composed of a main layer of |Grassiand /
! l ro u l )_- Grassland natural herbaceous vegetation with a cover [Savanna Grasslands

from 10 to 100 per cent

. The category is composed of & main layer of ree-covered
enV| ron Tree-covered areas natural trees with a cover from 1010100 [Forest
per cent. areas
I_ The category Is composed of natural trees
m n with & cover fram 10 to 100 per c2ntin
e ta L aquatic or regularly flooded areas in satt and |M"E0Y® Wetlands
brackish water.

aCCOu n The category is composed of 3 main layer
Shrub-covered areas natural shrubs with a cover from 1010 100 [Shrubland Croplands
. per cent.
tl n _ The category is composed of natural shrubs
Shrubs and/or herbaceous or herbs with a cover from 10 to 100 per cent
|vegetation, aquatic or regularly |in aguatic or regularly flooded areas with 'Wetland Wetlands

2 6th fooded water persistence fram 2 to 12 months per
- yea

r
The category is composed of any type of
Sparsely natural vegetated areas |natural vegetation (all growth forms) with 3 [Spare vegetation |Other lands

meet'n cover from 2 to 10 per cent.

K
Terrestrial barren land The category Is composed of abiotic natural g orea Other lands
surfaces.
. . g The category is composed of any type of [Glacier and
Permanent snow and glaciers | glacier and perennial snow with persistence [perpetual snow |Other lands
of 12 months per year.

The category is composed of any type of
Inland water bodies inland water body with 3 water persistence  [Inland swamp | Water bodies

Proportion of land that is degraded over total land area e Enegony s oo o B SE

geographical features in relation to the sea
(lagoons and estuaries) and abiotic surfaces |Water bodies | Water bodies
subject to water persistence {intertidal
variations)

Coastal water bodies and
intertidal areas



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

SDGdndicators 15.3.1

Gezira State: Land Cover change

Asland coveranalysisve comparedland coverbaselineyear 2001-2010with the referencetargeted period
(2012-2018 in UNCCDand SEEAompliant) LandCoverClassesisinga referencematrix

Land cover in target year

Forest Grassland® Cropland Wetland  Artificial area  Bare land Water body

Forest
Grassland*
Cropland
Wetland

Artificial area

Land cover in baseline vear

Bare land

Water body

Legend
Degradation Stable

| 0

*The "Grassland" class consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).




SDGndicators 15.3.1

Land cover transition analysis

32,0 328 336 34.4

Gathered results are shown below:

Area (sq km) Percent of total

[ Sudan

— River

Land cover 2018

I Tree-covered areas
[ Grassland

[ | Cropland

0 wetland

B Atificial

| Other land

Bl Water body

land area
Total land area: ~ 24.127,0 100,00%
B £ USRS LT Land area with improved land cov
) b, W G d Land area with stable land cover:  23.701,0 98,23%
Legend | o P " 3 : Land area with degraded land cov
[ State boundaries . o ‘ A P




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

A In measuringSOCthe UNFCC@nd the UNCCDrecommend coefficientsfor changesin land use,
managemenandinputs.

A However,spatiallyexplicitinformation on managementind Cinputsis not availablefor mostregions
Assuch,only land useconversioncoefficientcan be appliedfor estimatingchangean Cstocks(using
land coverasa proxyfor landuse)

A The coefficients used were the result of a literature review performed by the UNCQOBpasent
the proportional in C stocks after 20 years of land cover change.



