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Program of the training
I == e

09:00 Welcome of the participants
09:30 Presentation of the FORAE project Claire Kieffer

Presentation of the system of environmental monitoring of FORAE project (monitoring of land use, forest . .
Marie Nourtier

Tuesday  24-juil SORUY L2l inventories, erosion, water flows, soil fertility, ...)
14:00- 14:30  Future projection of GHG: Presentation of the context and of the tool Ex-Act Marie Nourtier
14:30-17:00  Future projection of GHG: exercise with Ex-Act based on a imaginary land use plan Marie Nourtier  Use of Excel
09:00 - 09:45 Dynamic of historical deforestation : presentation of the issue of deforestation Marie Nourtier
) _ Rapid evaluation of historical deforestation within a project zone : exercise of how to manipulate data . . GIS (QGIS
. 10:00 - 12:30 from the global tool GlobalForestWatch (raster data) Marie Nourtier v2.18)
Wed. 25-juil
. . . . . GIS (QGIS
14:00- 16:30  exercise with QGIS on how to map the land use of a projet area Marie Nourtier v2.18)
16:30-17:00  Presentation on how to publish maps of the project on a web portal Marie Nourtier
8:00 - 9:00 Presentation of the theory of forest inventory Marie Nourtier
... 10:00-14:00 Forest inventory on the field (how to measure trees on a plot to assess biomass and biodiversity) Marie Nourtier
Thursday  26-juil
15:00-17:00  exercise on how to calculate biomass of a forest strata Marie Nourtier ~ Use of Excel
17:00 Closing cocktail

@ NICI d e 24/07/2018 2
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FORAE project — agro-ecology

e Activities :
e Technical support to producers —
- trainings on technical issues

* Development of land use
management plans — village scale

* Environmental monitoring of the
project
* Capitalization on the project

@nitido’e
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.;'*-ﬁ--omponents of an environmental monitoring
( system — FORAE project

\:, ="« Reference states :
Impact of the
project on the

component

\ \“-..__ ____,./

* Land use land cover map Planification of
* Erosion risk activities

* Forest biodiversity and biomass
* Soil fertility — spatial variability

 Past and future changes analysis LU L
Control of the e Past deforestation Monitoring for /

respect of adaptation to 4
. * Land use changes between several dates i
cllmate changes

* Future GHG emissions/sequestration AW\

law/engagement
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* Continuous monitoring / N
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* Water flows at sources and climate (rainfall, temperatu re) (N NN/
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and Use Land Cover (LULC) map

-

Legend

| - Villages

1 — Roads

[ Bans FORAE

[] Viengkham district boundaries
Land use map - Sentinel 02/2016

Bl Forest

[ Fallow

[ 1 Annual cropland
Pasture

Bl \\ater area

[7] Roads villages

Projection : WGS 84 - UTM 48 N
Resolution : 10 m
Dataset source : Sentinel 2 images aquired in february 2016.
Production : Etc Terra - Rongead/FORAE, december 2017

[ || o ] ’ N

@ Nnitidae LA\ 'az,flkloi:/zp’ig

filieres & territoires o I [ TATAN [




\,

andU se Land Cover (LULC) map

) AN
" Interests:
o - 'EK\n owledge of the landscape
S “Iil)ol to plan land management
~ -« Tool to control the respect of land

use rights and protection status

¢| Legend

Method — free softwares and
images :

e Supervised classification of
Sentinel2 images

* Tools: QGIS and R

| (1 Bans FORAE
[ Viengkham district boundaries

Land use map - Sentinel 02/2016

4 Il Forest
4 [ Fallow
[ Annual cropland
G Pasture
| E \Vater area
“km| ™7 Roads villages

Projection : WGS 84 - UTM 48 N
Resolution : 10 m
Dataset source : Sentinel 2 images aquired in february 2016.
Production : Etc Terra - Rongead/FORAE, december 2017
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La ndU se Land Cover (LULC) map

I\/lethod free softwares and images :
. Superwsed classification of Sentinel2 images

\ WJI S

Raw LU Map
2016-2017-2018

Freely available images Forest

suitable for LULC (optic +
medium resolution) :
- Landsat images — 30m

Fallow
Final LU Map

2016.2017-2018 Cropland N\

Pasture N

Water

resolution — from 1973
- Sentinel 2 -10m
resolution — from 2015

Roads

Google Earth

I_I_l S2 data 2016-
| 2017-2018

@ Nnitidee I 24/07/2018 _ 7\ |
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I\/Iethod —free softwares and images :
* Supervised classification of Sentinel2 images

R script — use of the model
RandomForest (decision
tree for learning the
classification rules)

filieres & territoires NN | 1

Use of the GRASS tools
|_u on QGIS software

S2 data 2016~ | 4l

2017-2018




~ Land Use Land Cover (LULC) map

"_Example of the use of the map by the project manager (asi for FORAE) :
\— - ) \ /) WP
Roads
p * Villages
: :] Ban boundaries
Crop land in Land use map - Sentinel 12/2016
classified

conservation forest

Crop land  in
classified protection |58
forest

:] Roads and villages
| Participatory Land-Use Planning (PLUP)
Unfuesgnals - Production forest
4| Ursromonsnydnasgiinn - Conservation forest
el % 8 (c20) UoUes9Hu B - Protection forest
. . . ceosouynld - Tree plantation
= c20A5LL - Lowland rice field
A c205095031 - Pasture animal area

: caounGguRLodL LT 4 - Rotation crop

c20Uyn@9H9 T 299 - Permanent aop

(& & czocBaPiynSulisldiowm - Fruit tree
PoLecs2mWwNIWIB0 - Reserve land
AN FHowunSgunen - Building school
NN 259561 - State building
/) pdunumeBucny - Roads
— Uo&n - Cemetry

Here is an example of comparison in Mokchali between
the satellite map in December 2016 and the PLUP map
in December 2015.

Projection : WGS 84 - UTM 48 N

Resolution : 10 m o
Dataset source : Sentinel 2 images aquired ir n | |

Production : Etc Terra - Rongead / FORAE, N filieres & territoires  (HTREPENDRE CONTE LAPAUVAETE
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Forestry and Agro-Ecology in Lao rural uplands (FORAE)
|

\ Xa m p I e\l: I| C/re a t I O n O f a n At | a S Viengkham District, Luang Prabang Province, RDP Laos

| f A
|

" O | Land use map of the 20 bans of the project FORAE (2016)
Land use map of Had Hung - L. ™089) Etc Terra — Rongead - December 2017
Kumban of Vangbong - 5iutow 5959 :
Viengkham District . Dnozcho
Legend
) WSOV
enghham Dkt . :‘\::;s W
[ Ban boundaries
[ 8an FORAE
Land use map - Sentinel 12/2016
I Forest 634 ha (24%) _—
i rallon 1796 ha (68%) T
[ Cropland 124 ha (5%}
] Pasture 0 ha [0%)
I Vter area 62 ha (2%) nel 12/2016 )
[ Roads villages 20 ha (19} 68 ha (39%) . IQYC)‘J
675 ha (3% [REELALI)
363 ha (21%)
0 ha (0%)
0 ha 0%}

el 12/2016
Frivigen * Villages
597 ha (29%) - Roads
;z ':.'::) ) Bans FORAE
9ha (O] [0 Vienghham district boundaces
Land use map - Sentine! 12/2016
I Forest
I Fellow
) Aol cropland
[0 Pesture
W Vater area
it 0 Roods vikages
source : Sentinel 2 images aquired In dacember 2016,
Production | Ete Terra - Rongead/FORAE
Frojection : WGS 84 - UTM 42N

Resoistion: 10m
Dataset source : Sentinel 2 images aquired in december 2016
Procuction : Etc Terra - Rongeed/FORAE, december 2017

Fropaction : WGS 84 - UTH 48N, Résalution ; 10m
Datasst source @ Santined 2 images squired in decembear 2016,
M YU

Productaon : Etc Terra - Rangead FORAE ticTerra
—— ’ - ticTerra
P T or 5« RONGERD
e o o w05 gy M Eic Terra BRSO (4
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Land Use Land Cover & Changes (LULCC) map

A map that shows evolution of
land use land cover evolution in

time: How would

 Comparison of 2 LULC maps

* Focus on specific themes: yo u u Se it ?

* deforestation

* |land degradation or regeneration
e Changes on water bodies (lake)

* Etc.

@ Fﬂ | t|do’e 24/07/2018 11

eeeeeeeeeeeeeeeeeee



Land Use Land Cover & Changes (LULCC) map

A mab that shows evolution of land  Method:

use land cover evolution in time: e 2 supervised classifications of LULC and
* Comparison of 2 LULC maps difference
* Focus on specific themes: * > increase of errors
. deforestation * Direct detection of changes '
+ land degradation or regeneration (supervised classification mcludmg
« Changes on water bodies (lake) changes):
e Etc. * =>» reduction of errors

e Limited number of changeé/clénSses that
can be detected

@ﬂltldo’e L\ | .'2_4:/07'/2018 - a2
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/;Lénduse Land Cover & Changes (LULCC) map

Example of deforestation map Siinirots aemibas
(RNG project — Mozambique — nitidee):
' . L . L d
Use t.o dete rmln.e 'rgleva nt o N
locations for activities 2k buterzone

| |ZILMP area (7 districts around GNR)

° Monltorlng Of the |mpact Of the Deforestation map from 1990 to 2013

I Forests in 2013

p rOJ e Ct " |Mangroves

Il Deforestation between 2010 and 2013

e Calculation of GHG emissions gt it ol
. . . | Deforestation between 1990 and 2000
and projection in the future it and s (oon et r)

B Bare soil, rocks, sands, ...

0 25 50 75 km
| s

EicTerra
oY 8 *x

Etclab, december 2015

Bnitides (4
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forestation: https://www.globalforestwatch.org/
rapid assessement
Data without local validation

FOREST CHANGE LAND COVER LAND USE CONSERVATION PEOPLE STORIES LAOS DATA

“ \ & s

NS M*T‘T( *

DCCIDENT L \'f »‘L\ 1
¢

/

" FOREST CHANGE v

COUNTRY OR
REGION

OTHER DATA
AYERS

@ Tree cover gain i 165]

@ Tree cover loss 2 : 1]

0 v

SELECT REGION (OPTIONAL) v

Displaying loss with ( > 75 % | canopy
density.

Tree cover loss is not always e
deforestation.

SELECT REGION (OPTIONAL)

Training on the use of those

LAND COVER TOTAL SELECTED AREA

23 000 163 ha

data the 25/07/2018

© Tree cover 0w

LOSS 2001:2002 wih >75% canopy censity
1982205 ha

GAIN 2001-2012

Display tree cover for |" 2000 V\]

mwlaymg uee cover with (>75 %)

cano

-+
< 2
¢ Q

QR NIAR b

ILES ANDAN r -»,;1«
ILES ANDAMAN-ET-NICOBAR Bk mm

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20 20m 2013
g ”(_ ROTAL

Google Google EarthEngine CART® Show footer e

Onitidee Q@ s

2006 2015 206 20




Curent and future GHG emissions

* Objective: calculate the emissions related to land use on your territory

NNNNNN =  Howwould
' you use it?

@ n | tld & I'. L " 24%07/2018 15 — [
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_Curent and future GHG emissions

-,,;‘"Obj_,_éctive: calculate the emissions related to land use on your territory
. Orientation of project activities to reduce emissions or sequester carbon
* To quantify the contribution to climate change mitigation

* Awareness of project developer or participants

filieres & territoires NoOSNONL ' [



| ‘-\“/S/immem/e’thod: use of the Ex-Act tool developed by FAO

Land Use Crop Grassland Land Inputs
Change production Livestock degradation Investments

e

FOOD AND AGRICULTURE . ~ / | |
ORGANIZATION OF THE /T ) | |
UNITED NATIONS e .

Online resource materials for policy-making

Training on the use of this o
tool the 24/07/2018 /) /

The EX-Ante Carbon-balance Tool Please select language interface
(EX-ACT) :

Version 6.0 - Multilingual Edition

s
/
. E
- B
7 "\‘_ o
l. | —

FAO declines all responsibility for erors or deficiencies in the or soft or in the documentation b
accompanying it, for program maintenance and upgrading as well as for any damage that may arise from them FAO . ™,
also declines any ibility for updating the data and assumes no responsibility for errors and omissions in the data

provided. Users are, I;owmr, kindly asked to report any erors or deficiencies in this product to FAO.

The choices of calculation made in this tool are those of the author(s) and do not necessarily reflect the vews and |.. —

__.__.--"' k — ____.--"-‘J.._.__.----.__‘ ., \ o _._/ /,"'....._.-
puts’| 7.Results | Help | Yield e — N T

@ al tld e ' / 24/07/2018 -
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Qujre t and future GHG emissions
‘\\ . Ex/a/mﬁl\e rom the FORAE Project

ppllcaﬁon to a land use management plan on a village of the project -
/p evision at 20 years

'Main GHG benefits are linked to forest — reduction of deforestation or forest
restoration.

=
Fluxes per component
100000
B Without
80000 -
= With
60000 -
40000 -
20000 -
o = S e
-20 000 -
-40 000
o N A >
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@ k-4
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. Qua ntlflcatlon of the quantity of soil eroded per year
. I\/Iap of the risk of erosion

How would
you use it?

nitidee L werpes e[
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Erosion risk

6-8 inches (15-20 cm) Deep
4-6 inches (10-15 cm) Wide

* Quantification of the quantity of soil eroded per
year

* Field protocols - kg of soil + water runoff P
* Need human resources for regular measurements (after each

rain event) i s

* =» impact of land cover on erosion and runoff kil

* For example, does the tree plantation increase water
infiltration?

e Possible calibration of models

Collection
system

* Fournier, F. 1954. “La Parcelle Expérimentale. Méthode D’étude Expérimentale de La Conservation Du Sol, de L’érosion, Du

Ruissellement.” OECE.
* Robichaud, P.R., and R.E. Brown. 2002. “Silt Fences: An Economical Technique for Measuring Hillslope Soil Erosion.” USDA.

@ NICI d e 24/07/2018 20
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Ruissellement cumulé en L/m

pluviosité cumulée en mm

Savanne

Champ sur pente (tanety)

Surface boisée

I pluviosité

o O
o <
-

[4

/Erosion risk

o o o o
N O o
- -

©o O O
< N

w/7 U3 IINWIND JUBWI|[ISSINA

. 'QU’éntiﬁ-cation of the quantity of so

eroded per year

£102/€0/90
L102/20/Lt
£102/20/0t
LT02/T0/€T
£102/20/90
L102/10/0€
L102/10/€C
£102/10/91
£102/10/60
£102/10/20
910¢/TT/9¢
910Z/TT/61
9T0Z/TT/C1
910¢/T1/S0
9T0¢/11/8¢
9T0Z/1T/TC
9T0Z/TT/¥1

* Example on another project (Madagascar —

Date de la mesure

nitidee + ASI)
e Erosion on 3 land covers

ele

,

lon l'usage du sol pendant 1 ann

,

ee se

Erosion cumu

Savanne

Champ sur pente (tanety)

Surface boisée

I pluviosité

600

4000

~

Pluviosité cumulée en mm

o
o
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o (=] o
o o o
< ™ o~

o
o
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o

% 3500

]

o 3000

2500
2000
1500
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Erosion risk

* Map of erosion risk
* Example on another project (Madagascar — nitidae + ASI)

* RUSLE (Revised Universal Soil Loss Equation) method
e Possibility of quantification

LS: slope factor

= L
. A=RKLSCP C: factor related to land cover
A SO_'I loss '-F/.ha/an P: index representing anti-
R: rain erosivity erosion structures

K: soil erodibility

@ al t|d e 24/07/2018 |
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A=RKLSCP

\
A: soil loss T/ha/an
/I E ros\‘n rl S k R: rai.n eros.ivft.y
\ - \ K: soil erodibility
( \ ,//" \\ \ LS: slope factor
\__ ! " C: factor related to land cover
. M&P Of er/@SK)n risk P: index representing anti-erosion structures
e Example on another project (Madagascar — nitidae + ASI)

- «/RUSLE (Revised Universal Soil Loss Equation) method

I.-‘

A
1

/-
.'! ,r/
NIRI normalisé = < 7 ” N ' '
B 0.1 Risque d'érosion
o3 PREC. (mm/an) \ :
o5 o [ trés faible
07
09 T - 1 7 1143 [ | faible !
0 200 400 m 7 = B 5N : 1167 ) i
— A TSR B e RN , i e || moyen P E

e [ dlevé
Worldclim/Blo12 B trés éleve

o 0 200 400

Inverse NDVI Landsat

B 0.5 Pente (AsterDEM)

=06 .
_J07 T RV AME H0A

=08 Hontes ()

g . B 3636010

—— 110708483

117780955
| 24.853427

[ 3 1,925900 —

i ;o 3 — T ) Y , ,/--_‘

P - .*"‘ ,/ //,-—' . \\ \ /,.-—-- / \\ \‘-. VN __,/7 / .

(177 Y '. f N \ ) y /,

. . | II | | ) | \ o/ \__\\ \ \ \\ . IIll.' Il.u" )
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Forest biodiversity

* Objective : Knowledge of the
biodiversity existing on your territory

* Flora and/or fauna

How would
you use it?
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Forest biodiversity

* Objective : Knowledge of the biodiversity
existing on your territory

e Flora and/or fauna
 |dentification of areas that should be protected

* |dentification of species with protection status or
threatened

* |dentification of useful species and their abundance

* Assessment of habitat connectivity/fragmentation
to direct project activities

* Evaluation of the impact of the project if
inventories are done regularly

@nitidae
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_Forest biodiversity

\ ) AzfeliarxyloCarpa _

= \ _ . _/ ) . . . o . séeds
* Objective : Knowledge of the biodiversity existing on your territory
‘/,.,,.fflfxample on FORAE project — tree biodiversity
* Method : forest inventory

—_— | e

o . \\
T R ’ ° Threatened species Statut IUCN [
' EN o

T - . | s 8 Bauhinia variegata L LC ~ (/) /7

: Cratoxylum cochinchinense (Lour.) Blume LC \\ Sy
o o N ‘\\ o e
I F Dimocarpus longan Lour. NT NN\ N

—_

1 |0
1.5
3|U
60
1

DHP

Richesse spécifigue
40
1

Indice de Shannon
1.0
1
Abondance
20
|

Engelhardtia serrata Blume LC \_—

. S © Nephelium lappaceum L. LC ANS—"
i S | ~
! o ! S ™, {
—_ = - b /"/ —— I'
T T T T T SO
/

|
Iy v,
,’/,’;
A

I
I
I
I
I
|
I
I
T
FC FP FC FP FC FP ) _ )
A 4, ~ ™
Type de forét -~ ~ — N\ N

~ — % %\ VA,
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"afrbn stocks

. Objectlve knowledge of forest biomass and of emissions related to
deerestatlon or forest degradation

. __Method . result of the forest inventory
~« Example from the FORAE project

mz_

82.73(x73.3)  16.55 (+ 14.6) [FLFTEEEIE) L
31.20(+32.8)  6.24 (+6.6) 37.44 ( 39.4) N

303.34 (+ 268.7) 67.19 (£ 66.3) TR \

filieres & territoires

NN 1]

biomass in tC/ha Vs

biomass in tCO,eq/ha
114.41 (+120.4) [ 22.88 (+24.1) | 137.29 (+ 144.5) —



Water flows

* Objective: knowledge of the temporal evolution of the water flows at
sources or outlet of watershed — variation according to land cover

How would
you use it?
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Water flows

* Objective:” knowledge of the temporal
evolution of the water flows at sources or
outlet of watershed — variation according
to land cover

* Impact of the project on sources water flows if
there are changes on land cover above sources

* Monitoring of the impact of climate change on
water sources to assess if adaptation measures
will be necessary

@nitidae
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Water flows

* Objective: knowledge of the temporal evolution of the water flows at
sources or outlet of watershed — variation according to land cover

* Method: simple measurement of water flows with a bucket and chronometer
“ (1 measure per week)

pluviosité cumulée (mm) ———débit a la source (I/s)

 Example on another project
(Madagascar - Kolorano -
nitidae & ASI)

* Impact of a catchment, of \/
droughts and of fires above the

source y r |

0
1357 911357 911357 911357 911357 9111 3 57 911

pluviosité cumulée (mm)

2014 2015 2016 2017 2018

Année et mois de I'année

@ NICI d e 24/07/2018 30
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Soil fertility

e Objective: knowledge of the spatial (and
temporal) variability of soil fertility and
carbon stocks

How would
you use it?
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Soil fertility

. Objectiv_e : knowledge of the spatial (and temporal) variability of soil
fertility and carbon stocks

» To target areas for activities related to soil fertility improvement
* To assess emissions/sequestration of carbon in the soil due to the project

* To evaluate the impact of the project on the long term

@ n|t|do’e '- | 24/07/2018 : 32

filieres & territoires



SOI| fertlllty

. ijectlve 'knowledge of the spatial (and temporal) variability of soil
fertlllty and carbon stocks

_«/Method: soil inventory — pits at several places in plots
* Example of FORAE project: not conclusive according to land cover

120

100

80

60 -

40

20 -

Stock moyen de carbone (tC/ ha)

Typed'occupatiq,r_l_..d_gsgi._.._...--; —
&nitides ) aoraets s
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Web portal — monitoring tool

* Example from the FORAE project:

www.forae-viengkham.com

ge. FORAE - Projets - Etc Lab’

FORAE

Participatory Land Use Planning (PLUP)

Voir la carte Description

@nitido’e
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http://www.forae-viengkham.com/

N,

&

7?-M®(1|t0r| ng of fires

4

Nnitidee
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. Example around a reserve in
‘'Mozambique

\:’.. - .?‘.(t » ‘;'
f":,( »
. Legend
an® e
B limits
\ RNG
GNR buffer zone

: . < ZILMP area
: % - forest
' 525 % savannas and crops
B wetlands

,,,..{3 | mangroves
5, ag# modis_burnt areas
2010_combine_37S
=
| january
] february
[ | march
[ april
may
[ june
1 july
|77 august
[ september
[ october _
[ november
I december




Other possible components

* Monitoring of fires

* Land productivity trends
 Example around a reserve in Mozambique

MODIS NDVI 250 m (2000-2017)

10000

0, ®
o/o

5000 | 9% ¥

&;%yx@ﬁ Rﬁwﬁm

RAW :
y = -4.8381x + 6696.3 FILTERED :
-4.0159x + 6686.6

=0.083 y
Ay s cuwanngsuganonann S RREM 5 58 R G
™ = 4 = = = = AN AN AN ol M N oM

-5000

Raw Linéaire (Filtered)
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