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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 A 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
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~ Method

Inputs:
AClimate
ASoils

\

Models
AMAPSS

4

Output:
Aveg type
ALAI
ARunoff




- MAPSS(]\/Iapped Atmosphere Plant Soil System) 1/2

VEMAP (1)Z Vegetation and Ecosystem Modeling & Analysis Project

Precipitation . . )
Neilson (1995) Static biogeography model (monthly time-steps)

Neilson et al., 1995

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

Surface
Runoff

,w —_= Ecosystems will tend to maximize the leaf area by available soil moisture o
- Soll La
energy

Pcrwlmon 'ﬂ \ Calculates LAI ofwoodyand grasslife forms (trees or shrubs, not both) in
4= Base Flow el competition for both light and water (Neilson 1995)

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




SS 2/2: iteration process
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Woody LAI

Neilson (1995)
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_Data1/2 inputs, runoff, LAI

Climatology:

WorldClim Hijmanset. al,, 2005): 1km,
monthly Temp. & Precipitation

CRU (Newet. al., 2002): 10 min, monthly vapo :
pressure and wind speed

Soils (FAOX:5m, depth and textures
Runoft monthly average runoff (244 watersheds)
LAI MODIS & Buhonthly composites

ki { - N PIXEL QUALITY
! J i o PIXELS CALCULATED BY MAIN ALGORITHM
}! ‘ a1 g WITHIN AREAS OF NATURAL VEGETAION
LR = By N )
’ e
) ’ —~ ?g';f - 7 '-" =
\f-; .'-h_ q“ - 5. ‘,
N AN ) =
- l,’\‘. & 2 = L"
ViorkdClim vs. CRU (PPT difference) .- o { 1 b .,-'.'\ - }”;
e “‘ . ’ - -\A._)' . |
B e \ N
Em -
Lt B " !
"3 '1-!‘ i . ‘[> _' ., -
-2 ) .‘ Pixel quality A R '&..-’ L
LR . [ e T S
= |
.y o




ata 2/2:actualevapotranspiration

O Niwot (Sub-Alpine Evergreen Needleleaf Forest) NSA-OBS (Boreal Evergreen Needleleaf Forest)
- Fisheret al.,2008 "
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-~ Validation

AcCalibration: Fjlj';gjfxq';gyg
AResolution of inputs, root depths, LAI e
parameters, wilting points and stomatal
conductance

A Al map: LAI actual = LAI modeled

Evapotranspiration(mm)
y = 0.933% 224.2
Rz =0.612, p<0.001
RMSE = 254




