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Bolivia - the area of intrest
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Bolivia
Plurinational State of Bolivia
Estado Plurinacional de Bolivia

! The 5th largest country in South
& America.

Total area: more than 1,050,000 km®

& Very high level of biodiversity:

*tropical forests (part of the
Amazon Basin),

*tropical savanna,
*high-altitude semi-arid plateau
(Altiplano).

Population: 11,200,000+ inhabitants

Administrative subdivisions:
9 departments

Background image: MODIS AQUA natural calors compasite,
27.06.2018, NASA Goddard Space FUght Center, Ocean Ecology

Labaratory, Ocean Biology Processing Group. Moderate-resolution|

Imaging Spectroradiometer (MODIS) Aqua Surface Reflectance
2018 Data, NASA OB.DAAC. Greenbelt, MD, USA,




1950 - 1960

First agrarian reform in Bolivia
The Agrarian Reform Law

establishes the granting of property

T N T e

Fondo de
Desarrollo
Indigonl

titles for 100,000 indigenous

o people.
of indigenous property.
1996
Law N° 1715/18.10.1996 (INRA
Law) establishes mechanisms for

granting property titles.

The 1994 Constitution, revised in the

2015
Supreme Decree N° 2493 supports

2000s, defines the categories

indigenous autonomy and the

J

I
i

& establishment of

FDI - Fondo de Desarrollo Indigena.

2007

Law N° 3545 of Reorganisation of the

. Communities for the Agrarian Reform
2002 extends the deadline for land titling by
Supreme Decree N° 26559 2013 and shortens the time

establishes rules for the granting of involved in this process.

2003 - 2008

roperty titles within colonies,
property Bolivia Land Tiling Project

indigenous

(BLTP) — “FINALLY | OWN MY LAND”
and native .
2005 2006 (RAISE project)
communities. des fi al and technical st
upreme Decree N° 28148 regulates provides financial and technical assistance
Evo Morales becomes the to the government institutions (INRA,
the “without additional paperwork” . . 9 '

President of Bolivia. Registro de Derechos Reales) involved in the

special procedure for land
regularisation for indigenous process of regularising
communities. property rights.
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CATEGORIES OF PROPERTY TITLES DEFINED BY THE INRA LAW (1996)

MAIN FEATURES

TITLED PLOT TYPE DESCRIPTION

Land where farm work is done personally

It can not be divided, nor embargoed.
As far as the Law does not prohibit it,

Pequefia Propiedad Small Prope by the farmer and his family (subsistence
perty farming). it can be sold. It is not subject to land
taxes.
Medium-Sized Land undergoing mainly intensive It can be sold, mortgaged and therefore
Mediana Propiedad commercial farming (through employees  embargoed. It is subject to land taxes
Property and agricultural machinery). and fees.
Land where there are investments
Agricultural 3= It can be sold, mortgaged and therefore
Empresa Agricola : employees anc! mode_rn pro(_:luctlon embargoed. It is subject to land taxes
Compan equipment for intensive agriculture and
pany ) and fees.
according to the market needs.
Propiedades Community Land collectively titled to communities It can not be 5‘?ldv divideFi, nor
Comunitarias Properties for their subsistence. te::(l;zrgoed. Itis not subject to land
) The residence of the farmer and his It can not be divided, nor embargoed.
Solar Campesino . . .
family. It is not subject to land taxes.
Tierras Indigenous
Comunitarias de L. Land where communities, indigenous It t be sold, divided
Territories) peoples and peasants live according to SCU LD e e e e

Origen o Territorio
Indigena Originario
Campesino

TERRASIGNA"

their forms of economic and cultural
organisation.

embargoed. It is not subject to land
taxes.

*INRA, Instituto Nacional de Reforma Agraria - Direccién General de Administracién de Tierras



; | 416,290 km? titled ‘
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Récorddetitulacionel2012conmas
de 100.000 titulos en un solo afio
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Mas de 83.000 titulos ejecutoriales entregados
en el Plan de Titulacion Masiva en todo e pais
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Land titling overview 1997 - 2016

TERRASIGNA

Land titling overview at national level (1996 - May 2016)

Titted plot Average Maximum Total titled Average
Titted plot type count | area(km’) | area(km) | area(km) | tiingyear

Empresa 2874 18.00 300 51,720 2002

Mediana 5427 543 93

Pequena 921,365 . 67476

40.7% titled area - Community property 50582 X 120,698
2003

N Indigenous community 7526 233847
44.3%titled area 2004

Comunal forestal 251 36
68.5% titled area

36.7% titled area Titled plot type

(O) Pequena
Empresa
. Mediana
@ Community property

Indigenous communit;
Santa Cruz @ '8 Y

2010

71,8% titled area . Other types of titled plots
0

Santa Gz Titled area/year (km’)

() 0-10,000 km®
10k - 20,000 ke’

O 20k - 30,000 km'
O 30k - 40,000 km*

»40,000 km'

73.7% titled area




The challenge

* Determine the land-use / land-cover
(LULC) for more than 1,000,000 km?2

« Assess the LULC changes

« Investigate the LULC changes
differences between titled and non-
titled areas
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Legend of the global LC maps, based on LCCS
[ croplang. rainted

[ Herbaceaus cover
[ e arsnrun cover
[ tropland, Irrigated ar gost fioating

D Mazaic cropland (>50%) / natural vegetation ftree, shrub,
(herbaceous covar) (<50%)

D Masaic nat: , s, ) (>S0%)
/ croplend (<50%)

I 7o cover brosdleaved. evergreen, closed to open (>15%)
I e cover, brostlesved decidunus, closed to apen [15%)
- Tree cover, broatleaved, deciducus. closed (>40%)

[ vee cover, beoateaved. decicuous, open (15 509%)

- Tree cover, evergreen. closed 10 ope

- Tree cover, needleteaved, evergreen, closed (»40%)
I e cover, needisienved, evergrean, open (15 40%)
I s cover, needisteaved, deciduous, closed to opan (+15%)
I 1ce cover, needleteaved, decduous, closed (a0%)
I 7o cover, neadleteaved, deciduous, apen (15 40%]
[ o0 cover, mosd ieaf type (broadieaved and nesdletpaved)

I )toaic tree and sheuts (>50%) / herbacsous cover (<50%)
I osaic herbaceaus caver (>509%) / tree and shrub (<50%)
B stbiond

B <occproer houbiang

B 0:cciuous shrubland

E Grassland

D Uchens and masses

[ sparse i S, over) (<15%)
[ sparse shnun <15%)

[[] sparse herbaceous cover (<155

I 7c cover, Aicoded, fresh or brakish water

I e cover, Rcoded, satine woter

B st or caver. floaded, i

N ucton orcas

[ sareareas

[ consotdateabare areas

[] Unconsolidated bare aress

I vater vodies

[ permanent snowand ice

Data source: LULC data, Land Cover Maps - v2.0.7. years 1992 and
2015, © £SA Climate Change Initiative - Land Cover project

| 2004-2017




Data used

* LULC: ESA-CCI, 300m, 1992-2015, 22
classes / 6 classes - IPCC

* Titled areas: INRA Bolivia, >950,000
plots, titling year, location,type

: il’y ‘l{[\_. '\"K’




Bolivia. Land cover changes 1992 - 2015. TERRASIGNA

Number of LC changes observed during
1992-2015 per pixel

|:| Tchange
- 2 changes
- 3 changes

Potosi

Terija  Tarija -

Data source: LULC data, Land Cover Maps - v2.0.7. years 1992 and
2015, © €SA Climate Change Initiative - Land Cover project
2014-2017




TESA CCl pixel

ESA-CCI
2015

(turning into intensive agriculture)

—/

(turning into agriculture

7 changes
e (TSI
e,
1 F .‘ & LULC changes trends
/ \ \ 1992 - 2015
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N

titled plots
plot area > Tkm?
\ titling year < 2015

® full dataset

titled area 506,181 km?2
titled plots 987,968

selection -> sample

titled area 367,579 km2
titled plots 20,034

.

LN

AR
< cees I ‘%@B sample titled
72900 plots >1km?2
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LULC changes trends (1992-2015)
turning into intensive agriculture
turning into agriculture
biomass decrease
biomass increase
natural dynamics
urban expansion

other changes

Data source: LULC data, Land Cover Maps - v2.0.7. years 1992 and
2015, © £SA Climate Change Initiative - Land Cover project
2014-2017




LULC changes trends in titled and non-titled areas. Examples. TERRASIGNA

LULC changes trends (1992-2015)
D turning into intensive agriculture
D turning into agriculture

: { - biomass decrease

- biomass increase

- natural dynamics

- urban expansion
D other changes

E] titled area

Data source: LULC data, Land Cover Maps - v2.0.7, years 1992 and "
2015, © ESA Climate Change Initiative - Land Cover project
2014-2017




Bolivia. LULC changes trends 1992 - 2015. TERRASIGNA

S, LULCchanges
|| trends within
" titled area

LULC changes
trends within
non-titled area

LULC changes trends
(1992-2015)
turning into
intensive
agriculture

turning into
agriculture

biomass
decrease

biomass increase
natural dynamics

urban expansion

D other changes

LULC changes trends
magnitude (km®)

Chuquisaca”

iy /
Yol Tarijay \—/;

<1000k
“;' !;ngm‘ 3
Data zaurce: LULC data, Land Cover Mags - v2.0., yoars 1992 and T 3000t

2015, © ESA Climate Change Initiative - Land Cover project 2014-2017 >30,000km’




LULC changes correlation in titled and non-tiled areas at department level
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LULC changes in titled and non-tiled areas vs. proximity to main cities
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percentage of LULC changes

100%

90%

80% -

70%

60%

0-20km

non-titled
areas

titled
areas

turning into
intensive agriculture

Proximity to main cities (>10.000 inhabitants)

]

20-50km 50-100km

non-titled
areas

titled
areas

turning into

agriculture

>100km

Data source: LULC data, Lond Cover Maps - v2.0.7, years 1992 and
2015, © ESA Climate Change Initiative - Land Cover
project 2014-2017
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% LULC changes 1992-2015
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other
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LULC changes vs. title category TERRASIGNA

s 8 - Indigenous community
Turning into agriculture in titled plots are associated
community property titled areas with biomass increase.
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Turning into agriculture
increases in community
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Biomass increase drops
in property titled plots.
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Agricultural expansion. % of total titled area at dept, level

Agricultural expansion. % of total titled area at dept. level
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Conclusions related to LULC trends in relation with the titled area category

Titled area category Susceptible LULC trend post-titling

Biomass increase

Indigenous comunity Biomass decrease

Community property Turning into agriculture

Biomass increase

Empresa Turning into intensive agriculture
. Biomass increase
Mediana L . . .
Turning into intensive agriculture
Pequena Turning into intensive agriculture

TERRASIGNA"



ESA CCl land cover data set as deforestation monitoring tool. Santa Cruz case study
Area of interest: 9270 km?

‘Titled plots within the area of interest - 450.

« Indigenous plots: 144
« Other titled plots: 306

-Datasets used:

-ESA CClI landcover data (1992 & 2015),

-Forest cover masks 1990 (LANDSAT) and 2015
(SENTINEL-2)

-Titled plots > Tkm?

TERRASIGNA
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Santa Cruz case study - the area of interest. Land cover map 2015

. . - I 5 LS «} 1
e - % e

[ Titled plots (sample selection, >Tkm®)

For the case study there were selected all
the titled plots in Santa Cruz department
with area larger than Tkm".

Number of

Area(km2) | \ned plots

Sample
selection
of titled 115,646

plots
(>1km?)

Total titled

130,830 89,394
area

The structure of the sample titled plots

Titled plot type

. Community property O Empresa
@ Indigenous community . Mediana
. Other types of titled plots O Pequena

Data source: LULC data, Land Cover Maps - v2.0.7, years 1992 and
2015, © ESA Climate Change Initiative - Land Cover project
[ 2014-2017




Santa Cruz case study - the area of interest TERRASIGNA

LANDSAT 5 - 1990

Data e: LULC data. Land 1992 and 2 A Climate Change Initi;
Cover project 2014-2017, 5 tinal data [2017]. LANDSAT 5 data: Landsal
courtesy of the US. Geolo; e
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- forest loss

Forest loss within titled plots.

b The correlation takes into account the
forest loss for each titled plot within the | -
“| area of interest.

{ forest loss / titled plot (km’) - Terrasigna

R*=0.87
N=450

forest loss / titled plot (km’) - ESA CCI
10 20 30 40

Data source: LULC data. Land Cover Maps - v2.0.7, years 1992 and 2015. © ESA Climate Change Initiative - Land
Cover project 2014-2017, Sentinet Z data: Copernicus Sentinel data [2017), LANDSAT S data: Landsat-5 image
courtesy of the U.S. Geological Survey




Santa Cruz case study - forest loss trends (1990-2015) TERRASIGNA

Terrasigna’ | | s : Lz e 3 rasign&; F
1990 - 2015, = Ny == 19905201
X -

L . ) -.?' ESREE=T1l s
] L {f L g 1992-2015 ] ety

Data source: LULC data. Land Caver Maps - v2.0.7, years 1992 and 2015, ® ESA Climate Change Initiative - Land
- forest loss Cover project 2014-2017, Sentinet 2 data: Coparnicus Sentinel data [2017), LANDSAT § data: Landsat-5 image
courtesy of the U.S. Geological Survey




Conclusions and possibilities for large scale implementation
- New information to be added to the
analysis workflow (Copernicus -
Soil Water Index, FCOVER, VCI)
- ldentification of the changing proxies '
(e.g. HIl - Human Influence Index)
- Assessment of the LULC changes

G
trends versus fire occurrence

(MODIS fire, Copernicus burnt area)
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