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Vegetation in Galma in 1975 and 2003
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FOOD DEFICIT IN NIGER IN 2011 -2012:

600,000 TONS




Benefits of agroforestry: Grain surpluses (Niger)

Annual grain surplus in Kantché department (Zinder, Niger)
Metric tons

2007 2008 2009 2010 2011

Source: Yamba and Sambo. 2012 % WORLD RESOURCES INSTITUTE



LIVESTOCK DEPENDS
ON TREES 6 MO/YR.
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FOOD SECURITY IS MORE THAN GRAIN

Leaves of one mature baobab tree is worth
34 $to 70 $ per year

This allows farmers in Niger to buy 70 - 175 kg
of grain at current market prices

Source: Yamba and Sambo (2012)



WATER HARVESTING AND AGROFORESTRY

Zai Half moons




VEGETATION TURNS DOWN THE HEAT "_,,
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Shinyanga, Tanzania- then




Shinyanga, Tanzania- now

el SN
- r‘,,




Humbo, Ethiopia
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MANY RESTORATION/REGREENING SUCCESSES IN %
THE DRYLANDS CAN BE SCALED UP........ i
WE KNOW WHAT TO DO AND HOW TO DO IT




Dryland forests and trees are important

If we don’t measure it, we can’t manage it






New Initiatives and investments
are coming to the drylands



17 Countries are engaged in EverGreen Agriculture

SENEGAL MALI

NIGER
CHAD
/ NIGERIA '
BURKINA SOUTH ETHIOPIA
FASO AN SUDAN
Farmer Managed Natural GHANA UGANDA
Regeneration KENYA
RWANDA-
Conservation Agriculture with trees BURUNDI”
~TANZANIA
Trees interplanted in conventional
tilled cropland
ZAMBIA MALAWI
Farmer Managed Natural . —
Regeneration +
Trees interplanted in conventional ZIMBABWE

tilled cropland
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Great Green Wall for the ¢Sahara and the Sahel |n|t|at|ve

/ 2’%’@! 5’5%}"‘ Ay »\,H"

FAQO support to the African Union
Commission and 13 partner
countries

Implemented by FAO with AUC,'
EU, GM-UNCCD, CILSS, 0SS,
RBG Kew and other partners

EU-AU strategic partnership

. GM- UNCCD Global Mechanism of the'UNCCD
CILSS: Interstate Committee-for Drought Control-in the Sahel
(theme on climate change) Sl i g il 4
RBG Kew: Royal Botanical Garden of Kew

EU-ACP: European UNion-Africa Carfibbean and Pacific
SAWAP/BRICKs: Sahel and West Africa®Pfogramme in

I n Coord I natlon Wlth G E F—WB support to the great green watl that is‘implementeo! in 1_2

countries funded by GEF and World Bank. The Bricks is the

SAWA P/B R I C KS regional project that aiming te. support services to the 12
countries of the SAWAP. BRICKS stands for Building
Resilience through Innovation, Communication and
Knowledge Services

wall © ¢
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7 A World of Opportunity

BONN CHALLENGE

on forests, climate change

and biodiversity 2011 for Forest and Landscape ReStoration

OREST AND LANDSCAPE RESTORATION OTHER AREAS

OPPORTUNITIES s%agé WORLD T ] [
Recent tropical deforestation 22528 % RESOURCES ﬂ Sm".h D?kf’"’_‘ IUCN Iundﬂnkmmm.n
C p a d ores EEEEE INSTITURE [+ State University b PROFOR Fo Coiedon

. Wide-scale restoration

’ . Mosaic restoration
Remote restoration




How will we (and they) know how It goes?

A better system for mapping and monitoring
of forests and trees across drylands
IS needed



Data limitations

Landsat 2012 composite

spatial resolution:
30m

High resolution imagery
'from Google Earth)

spatial resolution:
<Im




TOWARD THE ASSESSMENT OF TOF

Expert consultation

i Sl de Foresta H, Somarriba E, Temu A, Boulanger
TRrREES OQUTSIDE FORESTS

D, Feuilly H and Gauthier M. 2013.

Towards the Assessment of Trees
Outside Forests.

FRA Working Paper 183. FAO Rome.

Free available at:http://www.fao.org/docrep/017/aq071e/aq071e00.pdf



COLLECT EARTH TOOL

Collect Earth

Visual interpretation tool for land
use/cover classification

) OPEN FORIS INICIATIVE

OPENFORIS




COLLECT EARTH TOOL

JRIS

Google earth

GO« »gle earth engine
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COLLECT EARTH TOOL

L Collect Earth

File

Tools | Help

Ope

Op

Data ImportExport
Start SAIKU Analysis

’ |

Plea

=

Properties
Language

should be running while the operator interprets data.
open while you are using Google Earth.

port data to CSV file

' |

Image ©

Collect Ea(th‘
N

FORIS

ID: 97960 - Elevation: 610m, Aspect: North, Pente: 17°
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Collect Earth : using many sources of
information
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COLLECT EARTH TOOL

How can | get it?

* Future version fully customizable by user.
— Ready by September-October 2014

* Currently support to set up the APP is needed
for new surveys.

— More information:

http://www.fao.org/forestry/fma/openforis/en/



http://www.fao.org/forestry/fma/openforis/en/

Rapid Land Cover Mapper

The RLCM tool is designed to facilitate time-series mapping
and trends analysis of land use and land cover. We built
and implemented it for large area mapping in West Africa

2 USGS




. ncgau.u'lappcr.mxu l\l’m ¥ AR

]Faea&tvsewpmsdecbonroasw_fndwﬂdp

HEO@ED IOk OB T

= £ Land-Cover Attributing

= O prems

= O wrs2000

= [0 k_points5 - kc_pointsS ’ S : - : - T e N A~ = i < " Zone de Culture
M Forét (Forest) v . ; . '
[ savane
M Prairie marécageuse (\We'
[ ] Steppe
I Plantation
[ Mangrove
[] Zone de Culture (Agricult
M Plans d'eau (Water Bodie:
[ Surface Sableuse (Sandy
[ Terrains Rocheux (Rocky
B Sois Dénudés (Bare Sol) . 2
E:abl!adzog (:e Uf-;mmfs) : | . ® Ombre de nuage
one ulture Irriguee - B 3
I Forét galerie (Galary Fors ® Forét galene/formation
= M Scene p205r050 ! . > b y
= [0 p205r050_5t19841017 . . Time Period

RGE
Ml Red: Layer_1 » 2000(Circa)

I Green: Layer_2 g
M Blus: Layer 3 : ' - ‘ _J EJ 1' _I _J
= M p205r050_7119991104 &
RGB
Ml Red: Layer_1
I Green: Layer_2
MM Blue: Layer 3

" Zone de Irrigué Culture

Sevaes Y

-

Display Selection : ot ¥ . , : :
| [-2045301.92 422465.13Meters] = .




4 ® SenegalLCMapper.mxd - ArcMap - Arcinfo s

!E‘e Edit View Insert Selection Tools Window Help L(" T‘
ID@EQ“%@) ) (e {{-/i,m NAPOE L=l and-Cover Type
| @@ @Ed B ROME 7 @@ :

= £# Land-Cover Attributing
=

o <al other values> o - ‘ 3 : e — -

Land-Cover Landsat 7 B g, © 00 0 06 o off#o o o o0 « o 00 o0 0 i ve

Fouk) oulerse 0.« : o o . L 0.0.0 0000 00 oo b g | Zonede Culture
Zone de Culture (A) y vz he’ : > % y S . ’ A
Zone de Culture iigude . o 0.0 o "o o0 © ' © 00 © 00 g " Zone de lrrigué Cultun

Nuage [ ombre de nuage
Forét (VF)
Savanes (VS)
Prairie marécaguese (VP)
Steppes (VSt)
Oasis (VO)
Plantations (PVI)
Mangroves (VM)
Plans deau (E)
© Surfaces Sableuses (SS)
@ Terrains Rocheux (SR)
© Sols Dénudss (SD)
@ Habitations (H)
[0 wrs2000

O le_pointss - lc_pointss 5 . Lok 1985(Circa) -

Scene p205r050 J ‘.
= [] p205050_5t19841017_t kS - | | I I I

<@
o
)
)
°
o
)
)
©
(o)
)
2

Rw > 4+3
M R=d: Layer_1 g o ‘A_' ‘ R B 5 0 o O
I Green: Layer_2 -
M Eus: Layer 3
= [ p205050_7t19991104 ¢
RGB
Ml R=d: Layer_1
[ Green: Layer_2
M Eus: Layer_3

[ -2042366.27 423320.40 Meters



il ® Senegall.CMapper.mxd - ArcMap - Arcinfo
l File Edit View Insert Selection Tools Window Help
|IDEEH&| ¢ RBX | o = | & [ 1|4 &9 O

Q@ 20 oed P oML 7 |@@F|EEDH|$ B[] | == g
E

LN

= £F Land-Cover Attributing
@

o <all other values>
Land-Cover Landsat 7
Forét galerie
Zone de Culture (A)
Zone de Culture irigues
Nuage / ombre de nuage
Forét (VF)

Savanes (VS)
Prarie marécaguese (VP)
Steppes (VSY)
Oasis (VO)
Plantations (PYI)
Mangroves (VM)
Plans deau (E)
Surfaces Sableuses (SS)

@ Terrans Rocheux (SR)

@ Sols Dénudeés {SD)

@ Habitations (H) '
=0 32000 o ; e : = Time Period

: v
5 @ Scene p205r050 . ;.
1 [0 p205:050_5t19841017_¢
RGS

MRed: Layer 1

[ Green: Layer_2

M slue: Layer 3

F @ p205050_7t19991104 E
RG3

Ml Red: Layer_1

Bl Green: Layer_2

Ml cie: Layer 3

’

" Zone de Culture

.

.
.
N

@ ‘" -

" Zone de Irrigué Culture

s
4 5.
v ae

-

<
)
)
o
2
)
B
)
(¢]
o
)
)
o

® Ombre de nuage
# Forét galenefformation .

Sew

.
.

RS Y
.l

Display | Scurce | Selection | Catalog ! ' - 2.4 = Sl o 2 -

[ [2043354.19 418743.55 Meters




v ® Senegall.CMapper.mxd - ArcMap - Arcinfo
J File Edit Yiew Insert Selecton Tools Window Hep

J 0 ﬁ:nél ¥ B RX|a o {'-/ 1:87,365
| QAR OEDE RO ML

‘ D Store GrowpLaver £F Load Scene Images | NP Land-Cover Attrbuter 3 [K =
Py T a7 ;
= £2 Land-Cover Attributing Ve

= @
o <all other values>

Land-Cover Landsat 7

Forét galerie

Zone de Cuture (A)

Zon= g2 Culture imiguée

Nuage / ombre de nuage

Forét (VF)

Savanes (VS)

Prarie marécaguese (VP)

Steppes (VSt)

Oasis (VO)

Plantations (PVI)

Mangroves (¥M)

Plans deau (E)

Surfaces Sableuses (55)

Terrains Rocheux (SR)

Sols Dénudes (SD)

Habitations (H)

= [0 wrs2000

©e°0Q0eO000QCeOCO[I0O0

# O lc_pointss -lc_pointss
[=] M Scene p205r050
= [0 p205-050_5t19841017
RGE
MlRed: Layer 1
[ Green: Layer 2
ML= Layer 3
= M p205-050_7t19931104 ¢
RGE
MR Red: Layer_1
B Green: Layer 2
M cus: Layer 3

Display

a— —-

N

" Zone de Culture

€ Zone de Irrigué Culture

[-2042158.23 423343.51 Meter: |




+f = SenegallCMapper.mxd -ArcMap-Arclnfo =101 x|

| Ble Edt yiew Insert Selection Tools Window Help N X
| D& ¢ = o [ |[e7.365 K kil el
| ARG IO PO PO RO ML T | @@

| D Store Group Layer £F Load Scene Images ’ P Land-Cover Atrbuter 127 &K & ‘ S Local Registration Tool I &
———————— « . -T’.;/ o ; oS "u\':{‘:g‘.,.r'i: " T

L]
(=] £2 Land-Cover Attributing

o <all other values> ) > X 3¢ Al ': b~ ; ! "’, -. S o :-‘-'{ > i OO o B ]

L ¢ - g ! o k. > s : N 5 3 s

Land-Cover Landsat 7 O I0 O, > OO 0 O O 0.0 X e B O Do 0O QL‘!E‘!';_;_______*_:

Forét galerie L S s A o ‘ s : s % | Zone de Culture
Zone de Culture (A) s 5 ! - -' ' . o

Zone de Culture rriguée

Nuage / ombre de nuage |} oy ' g 9 0 0 ¢ .w ¥ O 0 ¢ e 310 D0 O i ® Plans deau
Forét (VF) Vg v (B ! s e |
" Surfaces Sableuse

" Zone de Irigué Culture

Savanes (VS)
Prairie marécaguese (VP)
Steppes (VSt)
Oass (VO)
Plantatons (PVI)
Mangroves (VM)
Plans deau (E)
Q Surfaces Sableuses (S5)
@ Terrans Rocheux (SR)
® Sols Dénudeés (SD)
@ Habitations (H)
= [0 wrs2000

eoQ0OQCeoeeO0o O e

® O le_points5 - k_pointss
= M Scene p205r050
= O p205r050_5t15841017_t
RGS
M 2ed; Layer_1
[ Green: Layer_2 Py
M cle: Layer_3 _ ¥ ,?.:
= M p205r050_7t19921104 ¢ 9.5 oo
RGS :
Ml Red: Layer_t
[ Green: Layer_2
Ml 3ke: Layer 3

",\'}’

02

Display | Source | Selection | Catalog _—
——— ]

-2042435.61 421355.59 Meters|



T B T

Ele gdt View Insert Selaction Iools \Window Help LCMapper x|
] = Land-Cover Type
DEE& % 2RX| v o|E|[eew ]:.q@ga A2 |
QQABEZOGED B R ONAE D.l;?_\r 0| BPE] g
Q_ Store Group Layer X 3 Local Registration Tool ’ @
| " Steppe
=i 0 o - 0O 000 0 OO0 o ° ¢ |~ Oasi
— ) asis
[= g Land-Cover Attributing ° 7B 8 BB B B B o o @
= a
o <al other values> o © 0 0 0o 0 o0 0] o o o
Land-Cover Landsat 7 o o 0 0 0 O - o o0 o o o C Wi
o Forét galerie = o 0000 o0l@do o ole " Zone de Culture
O Zone de Culture (A) L el B A :
o Zone de Culture iriguée o O 000 o0o0oO0ofo o o ¢ Zone de Imgueé Culture
O Nuage [ ombre de nuage o o o O 0 00 OO0 I o _gf] ol ® Plans d'eau
@ Forét (VF) — &
o Savanes (VS) 9 0.0 © o 0o o0 opy | © 0 4 (" Surfaces Sableuse
@ Prairie marécaguese (VP) o O 0O 00 00 0 0O o o C
o Steopes (VSt) o © 000O0O0OO0OOO o o ¢
© Oasis (VO) . o
O Plantations (PVI) S o 0 0 00 o ol c
© Mangroves (VM) o o o o o f¢ =
o Plans d'eau (E) o - . = o o Nuage
O Surfaces Sableuses (S5) o sl - PN ® Ombre de nuage
@ Terrains Rocheux (SR) i 2 = =
o Sols Dénudés (D) o & o PPN @ Forét galene/fformation .|
@ Habitations (H) s o o & @
= [0 wrs2000 o o JYime Period
# M le_pointss - lc_pointss | ZOOO(CIrci\% E
= [0 Scene p205:050
= [J p205r050_5t19841017_k
RGB

M Red: Layer_1
Green: Layer

MM Blue: Layer_3

= M p205r050_7t19991104 ¢
RGB

MRed: Layer_1
Green: Layer 2
M ciue: Layer 3

o :

o o|0 000 00

O 00O O 0O0OOOOOOO O
o

o

O 0 O O

%

O 0 O 0 0 O O [_og-am O O O O

O 0 0 0 0 0 O0 O o) O 0 O O

—‘ " e s —— —’l
[+2038968.31 415137.56 Meters 4

0O 0 0 0 O

O 0 0 0 0 0 O 0O
©C 0 0 0 0O 0 © 0O
© 000000
o000 0 0 ©

C 0 0 0 0

© 000 0

© 00 0 O

© 0 0 0

O 0 0 00

< | |
Display ISowoe] Seledion] Catalog]

lo 0 0 0 0 0 0 ©
10 0 0 00 00 © ©
1000 00 0©CO OO

lo o 0 00 00

';00000

N




14 @ Senegall (Mapper.mxd - ArcHap - Arcinfo [ — -

| Ele Edt View [nsert Selecton Tools Window Heb

K9 -

DEE& 2@’
| AARE TN QEPERONS 7 |

|

& “1:37,355

L &P O N

M ==
AR x4

(@ (@ (|5 B E | e o] | = = ‘é"@‘

| D Store GowpLayer £ Load Scene Images | L9 Land-Cover Atvbuter 3% | [ | 2 Local Registration Tool 5‘3\

|%

= £2 Land-Cover Attributing -
= [ wrs2000

= le_pontss - lc_pointss
M Forst (Forest)
[ Savane
M Prarie marecageuss (We
[C1steppe
I Plantation
[ Mangrove
[] Zone de Culture (Agricult
B Plans d'eau (Water Bodie:
[7] Surface Sableuse (Sandy
Terrains Rocheux (Rocky
M Sols Dénudés (Bare Soil)
I Habitation (Settiements)
[ Zone de Culture Irriguée
B Forét galere (Galary Fore
= O Scene p205050
= [ p205-050_5¢19341017_t
RGB

M Red: Layer_1

0 Green: Layer_2

M Elus: Layer 3

= M p205r050_7t19991104_t
RGB

M Red: Layer_1

I Green: Layer_2

M Glue: Layer 3

< | _,J
Display | Source | Selection | Catalog |

LCMapper 1

Land-Cover Type

® Praine marécageuse -

" Steppe
" Qasis

SelRALNAT SR ricr

" Zone de Culture

" Zone de Irrigué Culture

euse

® Ombre de nuage

Time Period
[ 2000(Circa)

X

H|=|x|a]d

[ [-20%4747.15 420952.63 Meters| 4



* SenegallCHapper.mxd - ArcMap - Arclnfo

_| Fle Edit View Insert Selection Tools Window Help

IDEES * BBX v~ $ma | g&e0w
@ee@nrz e Erona? @@ HEDD|$ B[] E|a

J D streGowplayer 5 LoadScencImages’ N2 LandCover Attributer X K [ ‘

2 Local Registration Tool | (& |

%!

= £F Land-Cover Attributing
# O le_ponts
= O wrs2000

=5 lc_points5 - k_pointsS
M Forét (Forest)
=
W Praine marécageuse (We
[ Steppe
B Plantation
Mangrove
[1 Zone de Cuiture (Agricult
M Plans d'eau (Water Bodie:
[ Surface Sableuss {Sandy
Bl Terrains Rocheux (Rocky
Bl Sols Dénudés (Bare Sof)
M Habitaton (Settiements)
[l Zone de Culture Irriguée
B Forét galerie (Galary Fore
= [0 Scene p205r050
= [ p205r050_5t19841017_t
RGS
Ml Red: Llayer_t
B Green: Layer_2
M Blue: Layer_3
= M p205r050_7t19991104 L
RGS
M Red: Layer_1
I Green: Layer_2
M Blue: Layer_3

4 | i
Display | Source | Selection | Catalog |

20 | =4

LCMapper L

Land-Cover Type

 Steppe
" Qasis

?'4 1 VAN |
JE el o & d

C Zone de Culture

" Zone de Irrigué Cultun

Time Period

[ 2000(Circa) -]

B =| x| =]l

[-2131776.23 539246.77 Meters




Land Use/Land Cover of Western Senegal
LCMapper Preliminary Product Results

Interpreted Landsat 7 Scene:
Path 205 / Row 50 (Dakar, Senegal) Rl
Acquisition Date: 04 Nov. 1999 / N
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Study Area 1 —Tree cover mapping
Google Earth image (2014)
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Study Area 1 —Tree cover mapping
Overlay a grid of 10 ha squares (742 squares)
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Study Area 1 —Tree cover mapping
Overlay a grid of 10 ha squares (742 squares)
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Study Area 1 —Tree cover mapping
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Study Area 1 —Tree cover mapping
4 classes (in this study area)

0% 0-2% 2-5% 5-10%
No tree cover Low density Medium density High density
tree cover tree cover tree cover



Study Area 1 —Tree cover mapping

Tree Cover
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Non agricultural
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New Opportunities

Low cost of imagery — Google Earth, Bing,
etc

Low barriers of entry — visual classification
— Can use national and local land experts
— Can use regular computers

Rapid (weeks)
Easy to understand and explain
Need to pilot test!



The Plan: a “Drylands Forest and Trees Mapping Hackathon”
FAO, WRI, USGS,

ril







