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Justification
·Ecosystem hydrological services are key for 

adaptation and vulnerable to CC

·TroFCCA context: need for a regional impact 

assessment



Objectives

·Evaluate the impact of climate change on the 
hydrological functions of ecosystems in 
Mesoamerica
·Hydrological functions :  water provision Ą runoff

·Mesoamerica : southern Mexico to Panama (geo -
political region : Plan Puebla -Panama, NGO ´s, MBC)

·Hypothesis : 
·A biogeography model can predict the distribution of 

ecosystems and runoff patterns in Mesoamerica

·Changes in ecosystem functions will have an important role 
in explaining runoff patterns under climate change
scenarios



Challenge: Mesoamerica

150 km



Method

Inputs:
ÅClimate
ÅSoils

Models:
ÅMAPSS

Output:
ÅVeg. type
ÅLAI
ÅRunoff

Data (present):
ÅSoils
ÅActualclimate

Calibration and 
validation

Data (present): 
Å Runoffcollection
Å Evapotranspiration
Å LAI generation

Future scenarios:
ÅClimatescenarios
ÅSelectionand generation

Application

Future vegetation
types, LAI and runoff

Sensibility
analysis



MAPSS:(Mapped Atmosphere Plant Soil System) 1/2

VEMAP (1) ɀVegetation and Ecosystem Modeling & Analysis Project

Static biogeography model (monthly time-steps)

Neilson et al., 1995

Simulate the potential natural vegetation that could exist on any upland 
site in the world under present, past or future climate

Ecosystems will tend to maximize the leaf area by available soil moisture or 
energy

Calculates LAI of woodyand grasslife forms (trees or shrubs, not both) in 
competition for both light and water (Neilson 1995)

Water in the surface soil layer is apportioned to the two life forms while 
woody vegetation alone has access to deeper soil water.

Neilson (1995)



MAPSS 2/2: iteration process
Neilson (1995)

Grass cycle

Wood & 
Shrubs cycle

Initial Wood 

Water balance at
monthly time steps

Classification rules for leaf 
form, physiognomy, canopy 
and thermal zone



Data 1/2: inputs, runoff, LAI

·Runoff

·Flux tower

· Climatology:
· WorldClim (Hijmanset. al., 2005): 1km, 

monthly Temp. & Precipitation
· CRU (New et. al., 2002): 10 min, monthly vapor 

pressure and wind speed

· Soils (FAO): 1:5m, depth and textures

· Runoff: monthly average runoff (244 watersheds)

· LAI: MODIS & BU-monthly composites



Data 2/2: actual evapotranspiration

·LE model·Fisher et al., 2008

·12 evapotranspirationmodels

·best correlation with 21 flux 
tower sites in tropical areas 
(R2=0.91, slope=0.92)

Fisher et. al., 2008

Fisher et. al., 2008

Fisher et. al., 2008



Validation
Runoff (mm)
y = 0.651x + 366.6
R² = 0.741, p<0.001

RMSE = 318

Evapotranspiration(mm)
y = 0.933x - 224.2

R² = 0.612, p<0.001
RMSE = 254

ÅCalibration:
ÅResolution of inputs, root depths, LAI 
parameters, wilting points and stomatal 
conductance
ÅLAI map: LAI actual = LAI modeled


