B :_:t:Dr:I?:Eii;ﬁnaire ] Unl\/ erSIt,é I N R @ PARIS SCHOOL OF ECONOMICS
=== des Energies Parls Clte a z ;’
med de Demain

Evaluating the temporal dynamics of the forest cover and
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Context : Remote sensing : evaluate the changes in forest cover and cover conditions — Evaluate the part of the changes
due to the CFUGs.

J Nepalese Forests decreased during 70s and 80s. In 1999, Forest covered 5.83 million ha, 39.6% country’s area.

1990 : Nepali government established the Community Forest User Groups (CFUGs) . Map forest cover and vegetation indices changes since 1990 — Thang Le Quang thesis for high resolution data.

— Restricted access to forest product (e.g. firewood) and limited cattle pasture in forest. Only local communities, Quantify forest « density » or « biomass » since 1990, — Can we use Leaf Area Index from medium resolution data

associated to decide the forest management rules. (1km spatial resolution) as a proxy of forest status?

— Promote both forest regeneration and local distribution of resources. Ecological and social benefits. Analyse the changes with regards with the implementation of CFUGs.

Overal Project Reseach questions : Are CFUG efficient to distribute forest resouces among people and to

favour forest regeneration and protection? Keywords : interdisciplinary research (economics, geography, remote sensing) ; Communautary forests ; CFUG;
leaf area index (LAI); SPOT-VGT.

/ Data \ / 2009/11/20 LAl as a predictor of the spatial distribution of forests \

Leaf Area Index from Copernicus (with fAPAR and f{COVER)

d Copernicus Leaf Area Index from BIOPAR Geo-V2 dataset. Baret et al. 2013..

 Variable : Leaf Area Index = half the surface of leaves above each m? of soil.

d From the sensor VEGETATION. 1km spatial resolution.

J Efficient pre-processing (directional effets, atmospheric effects, sensor calibration ....)

1 Neural networks trained with other datasets (MODIS and CYCLOPES) — smooth and
unsaturated LAIL

J One LAI image every ten days, in 1999-2013.
d Provided with Quality map (e.g. presence of clouds) >
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1km LAl

Controls ngBt include altitude, latitude and longitude at each pixel p.
é é ag = LAI of the reference pixel = average LAI of non-forest and not cropland

pixels (i.e. essentially grassland and barren land)

al = LAT of pure forest pixel minus LAI of reference pixel

as = LAI of pure cropland pixel minus LAI of reference pixel
800-1600m 1600-2600m

Leaf Area Index as a function of forest and cropland fraction
All Nepal, by year

Reference data : the ICIMOD Landcover map (Uddin et al. 2014).
d FAO definition of forest.

J 30m spatial resolution.
1990, 2000, 2010
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Proportion of 30m pixel classified as forest in 1km pixel

In November, forested pixels are the only contributor to the pixel LAIL. No

/ K contribution of croplands because there are unvegetated at this time. /
\ /Partial conclusions \

(1) November LLAI is an indicator of the spatial distribution of forests.

N

LAl as a predictor of the changes in forests

Mid november LAI

~ ICIMOD Landcover ma
2000 # ; | _ | (2) Interannual changes in november LLAI can catch deforestation (negative slopes) (NDVI does not).
e Deforested pixels (losing over 0.4 fraction of forest)

j — (3) November LLAI increases are partly due to afforestation but a large part of it occurs for stable covers
] | L | | — increase of foliage material density ? Reasons for this increase? /
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Discussion. Alternative interpretation for the results ? LAI? = Observed Copernicus November LAI for the village v at year t
IncCFUG, : Annual increment of the fraction of the village v managed as CFUG from I:;;f:
What we proved : Alternative hypothesis to explain results : yeary-1to yeary. w,s
20 Additional Nov. LAI of the village v at year t ;%fmmmmmww °a::m.. :
Increase of tree size Z aLag X InCCFUGg]—Lag expressed as the ponderated sSum Ofthe annual Share of municipality area managed by CFUG
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Lag=0 increments of the fraction of CFUG in the village in
all previous years
’ yY : baseline november LAI of the village v (independant across years)

X{ 0 : Control for climatic variability (precipitation and temperature) at village v and year t
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CFUG limits Increase in tree density CFUG limits 8& : Control for the spatial distribution at the national scale, considering districts d
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To reject the alternative hypothesis, maximum LAI in summer should be used but is not measurable because of persistent cloud cover. e
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Ongoing : we test if the mid-November LAl is correlated (temporally and spatiall) to the summer LAI for the pixels for which it is 5t
observable. Conclusion : Increase in november LAI is larger where S
i}
\CFUGS are created than where CFUGs are absent. /
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November LAl is correlated — temporally and spatially — with the values of the LAl during the peak of the growing season. - the results

obtained would be similar (but with a larger magnitude) if the summer LAl were used. CFUG creation is followed by an increase in LAl at
the peak of the growing season. Strong evidence for the effect of CFUG over reforestation and forest growth.
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