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World Population Dynamics - 2 Big Tr
Jrbanization & Ading
World Population: Average Annual Increase For
Each Decade, 1750-2100 (projected) source: "world

Population in Transition", Population Bulletin, by Thomas W. Merrick and PRB
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NSF CHH Project: Latin America & Caribbean
Demographic dynamics and LUCC

Data from FAOSTATS Our analyses
1990 - 426,465,021

2000 - 503,388,073
diff 76,923,052
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# of municipalities: 16,052
# with negative growth : 4,200

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 - . ,
Year % with negative growth: 26.1%o

Aide, Clarke, Lopez-Carr,, Levy, Grau, et al. (2010). Under review at Science. Global Land Project Open Science
Meeting. Arizona State University. 17-19 October.



What municipalities are gaining and losing population?

Population change 1990-2000

EE Negative growth
1 Positive growth
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Aide, Clarke, Lopez-Carr, et al. (2010.
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What is the relationship between population change
and woody vegetation change? Nada at the municipal level!

(r - correlation coefficient)

20000 40000 60000 80000 100000

Population change
(1990-2000)
n=16,052, F=0.21,P =0.64,r" = 0.000
So what is driving forest conversion?...
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Aide, Clarke, Lopez-Carr, et al. (2010).



Global pig and poultry production

South American soybean

(tonnes x 106)

Ingreasingly the driver is global urban

production (ha x 106)

consumption
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Global challenge

Millennium Development Goals

3000

Latin Am & Carib.

Population x 10°
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3 Big Questions:
1. Is population and poverty no longer
related to forest conversion in Latin America
and the Caribbean? No! More on this...

2. What are the implications of changing
population-environment dynamics for rural
development policies relating to education,
MCH, indigenous rights, and forest
conservation? Huge! Synergy and Bang for $

3. What are the implications for climate
change? Mitigation! LAC has LOTS of forest



Two Latin Americas: 75% Urban but...
e Argentina/Chile/lUruguay — 90% Urban

¢ Guatemala, Ecuador, Bolivia - 50% Urban

e And within these countries there is VAST
variation

e What's going on among the remaining 25%
rural? Bang for buck here? Or fait accompli?



Why poverty-driven deforestation WITH rapid urbanization?
Disproportionate Scale Problem

Macro-Scale demographic, political-economic, social, and ecological dynamics
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Poverty-driven forest conversion tends to target unoccupied
forestland, the external frontier. Commercial agriculture often
follows land consolidation and thus may or may not be
converting old growth forest (internal frontier)

Internal (place) versus external (space) forest frontiers.

UNOCCUPIED
FOREST

SURROUNDING FARMS




Case Study: Agricultural Expansion in the
Sierra de Lacandon National Park

Sierra de Lacartgg
National Park

Guatemala




Land for People (% of Land in Forest)

Belize

Honduras

Legend

Land Cover
Percent Forest Cover of Total Area

Source: Ministerio de Agricultura Ganaderia y
Alimentacion (MAGA- Guatemalan Ministry of
Argiculture) -'Mapa de cobertura vegetal y uso
de la tierra a escala 1:50,000 Ano 2003’




...for People without Land (Population Density)

l 1 Reason Why Municipal
—level population change is
unrelated to Deforestation!

Legend

Demographic Factors
Population Density (km2)

31-50 N

51-100

101 - 200 J
@ 01-5 ‘
@ 20 - 4457

Source: 2002 Guatemalan National Census I




The SLLNP boasts the richest biodiversity in the Maya
Biosphere Reserve.
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o Road in 1987
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The Naran




The SLNP sutfers some of the highest rates of population
orowth and agricultural expansion in the MBR

Roads
Forest
Forest Cleared < 1990
Forest Cleared > 1990

20 Miles
T ——

U. Maine Spatial Analysis Lab
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Roads collapse space




Research Methods
Field Work 1998 & 2009

a. Interviews with

cornrnunity leaders Communities and Roads

in 28 communities of the Sierra de Lacandon Eﬂional Park
responsible for

LUCC in the SLNP. I
b. Surveys with

several hundred

men and women o3 ima

from 9 /\/ Roads «f4 Ritaa Bethel

* Communities of the PNSL
® The 9 Surveyed Villages
S Vancy,

communities.




Poblacién y Uso de la Tierra en el Parque Nacional de Lacandén
Cuestionario de hogar - Para Jefes de Hogar

Nombre:
Comunidad:

Encuestador:

Seccion I: La familiay la casa
Qué edad tienen? Ud. Su esposa (0 pareja)

En que afio se casaron (se unieron)?

Ha vivido casado o unido con otra mujer antes?
01-SI 02 - NO [salte a la siguiente pregunta]

Cuantos hijos tuvo Ud. antes de vivir con su actual mujer?

Cuantas personas viven en la casa actualmente? [indigue hombre “H” o mujer “M”]

edad hijos/as | Hijos que estan | hermanos/as | padres tios/as cufiados/as

estudiando

Suegros/as

otros,
especifique

0-5

6-12

12-18

18-49

50 0 mas

A qué trabajo le dedica mas tiempo?

01 - agricultor 02 - extractor de recursos boscosos 03 - negociante 04 - otro, explique

Quién maneja los ingresos de la familia? 01 - el hombre 02 - la mujer 03 - los dos

Su religion es: 01 - Catdlica 02 - Evangélica 03 - Ninguna 04 - Otra, especifique

Cuando era nifio, su mama le hablaba en qué idioma?
01 Espafiol 02 Q’eqchi 03 Otro, especifique
Y ahora, Ud. habla qué idioma en casa?

01 Espafiol 02 Q’eqchi 03 Otro, especifique




Poblacién y Uso de la Tierra en el Parque Nacional de Lacandén
Cuestionario de hogar -Para Jefes de Hogar (Q’eqchi)

La K’ab’a:
K’aleb’aal;
Laa K’ab’a Laat laj Isihom Esil:

Jun Raqgal: Li Junkab’alutliochoch.
Jarub’chihab’ wankaawe? La Sun aatin jarub’ ahihab’ wankre

Lichihab’ xex Sumla wi’ Maraj li xelag’wi’ erib’)?
01 - He’ He’ 02 - Inka’

‘jarubi la Kok’al laat nag maji’ nakat wan rik’in li tz’agal?

Aninach’eok relix tuminal lijunkab’al? 01 - li wingq 02 - IilIxq
wiib’al.

La Paab’aal: 01 - Katoolk 02 - Wanjeel 03 - Manjun 04 - juna, chik

Naqg toj kac’inot chag K’achi aat’ b’aal nakat’ raatinalui?
01 Kaxlan chi’ 02 Q’eqchi 03 Otro,

01 laa’at K’aru 02 la waatina’b’aal 03 nakat aatinak Sa la
wochoch

M a xat hulak ? S4 Rochéchil li tzolok
Toj K’achi Raqgalil xa tzolok?

M a nakat yaab’asinkru hu ut Manakat Tz’iib’ak? 01 — He’ He’
Inka’

M a tawaj naq eb’la Kok’al te’ tzoloq? 01 -He’He’

[ Wi’ tsume hehe” “| toj k’a chi Ragalil? a ) toj b’ar truuqg b’

bar nuchal lasi”? 01 sa’li kioche Sa’ lin K’anjelab’aal 02 sa lin parseel 03 salin
alk’al Reliwochoch’ 04 S4 K’iche?)




1998: Average Land Use in Hectares.
FamSize =34 a

Fallow, 7.1

Forest, 19.2

Muaize, 4.9

r 1.0 Frijol, 0.4

Abandoned, 0.5



2008: Average Land Use in Hectares
Farm Size =49 ha.

Forest, 12.8

Pasture, 10.9

Fnjol, 1.0
Other crops 1.1

Abandoned 1.0



Demographic Factors: A Fraction of the National Population but

e 10% Annual Growth mid 1990s

eLarger Communities > More
Agricultural Expansion.

e 8 Births per Woman

5t . eLarger Households = Mote
— Agricultural Expansion.

Indigenous Large Family Preference

Desired Family Size?

i
OI ‘llt
Education link? Religion? )

Future Migration?



Ecological Factors: Spacious Space or Few people?

 Population growth high but population
density low

 Relative Forest abundance = Expansive
swidden and avoidance of farming steep
slopes




Political-economic Factors: Proximity = More Contact

Peten s Capltal Flores Home of 30+ NGOs

® Land Title 2>
Mote Ag. Expansion.



Place and Space: Maya & Maize vs. Ladino & Cattle

«25% Maya

®Maya Farmers = More
Extensive Farming. But less
likely to have cattle.




Where did the SLNP colonists come from and why from there?

* Processes in distant places -
skewed land distribution,
demographic pressures,

poverty, war - lead to LUCC
in another place

0 20 40 60 Miles




Migration to the SLNP

Macro-Scale demographic, political-economic, social, and ecological dynamics

\ 4

Local VVariation

\4
Household
Responses

v \
Other response?? Land Management  Fertility Migration
regulation
Urban or
Agricultural Agricultural Rural ISte;‘patti_onal Off-farm Labor
Intensification Extensification Destination estinations

v
Return to Top of Chart




in Municipios
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Why did people migrate to the MBR?
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Implications for policy
Scale and geography matter!

Rural investment in MCH, education, indigenous rights,
conservation, and sustainable livelihoods in migrant origin
areas can help arrest vitious pop.-env. Cycle m = win-win
for people and nature and offers tantalizing bang for buck
— in long term investment.

How? Can expedites rural conservation and development
and the transition from rural-rural to rural-urban
migration

Climate Change: Mitigation!



Sunset or Sunrise over the LAC
Forests?




Which way 1s LAC LUCC heading?
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