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Controls on Water Fluxes
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Land Cover & Warter Redistribution

latent vs sensible heat flux, cloud formation




and Cover & Water Redistribution

water delivery to soil




Land Change

Figure 5: World coffee production 1964-2001 (“000s bags)
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Research Questions

(1) How does land-cover type—forests,
: —affect the partitioning of
rainfall into throughtall & stemflow fluxese

(2) How does vegetation stand structure influence the
amount, type, fiming, and spatial distribution of
water fluxes to soils?

(3) How do tropical storms and hurricanes and El
Nino-related changes in seasonal precipitation
affect throughfall water fluxes to dominant land-

cover typese
g T



Central Veracruz, Mexico

e
&7

Sierra Ma

A

s
T -_;:‘_ ‘"‘ ’ ' \
J ‘{?” £y e ‘»;’ i

dre

Legend

Annual precipitation (mm)

0 100

N Kilometers

Rainfall (mm)

o
=1
[=1

=1
(=1

Seasonal water inputs




Lond Coer Chong Po’rhwoys

‘ Land éb’hverSi‘
for residential -
development £

N

SUERTR 2

Sugaqune farmihg

S 1"'\*%14». =t




Exoerimental Design

> April 2005-April 2008

forests




Methods: Water Delivery
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Methods: Vegetation-Water

throughfall (TF) - bulk rainfall =
net throughfall (NTF)

IF NTF > O (throughfall > rainfall) THEN
fog water deposition

IF NTF < O (throughfall < rainfall THEN
canopy interception




Precipitation Patterns
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Vegetation

B Basal Mean Hit Mean Mean Crown Wet Dry Trees with
Site Tree ha Area Min Ht | Max Ht | Projection | Season Season Epiphytes
m’ha’! (m) (m) (m) (m?) LAI LAI (%)
Forest
1 755+91° 408" 1241 7+1° 1942* | 283+£38° | 4.5£0.5% | 3.4+0.2° 569
3 1103+143° |  40+6° 11+1° 540.3% | 19+1° 247+26° | s1 00 | so (0 44+7°
5 1621+125% | 36+3° 13+£0.3* | 7+0.3* | 20+1° 350435 | 12 03 | 05 (1 606
7 891+109° | 29+6% 10+1° 6+0.4° | 15£2° | 150£19° | 3.3+0.3¢ ND 32+9°
8 399+53° 3 11£1° 8+1° 13+1° 118+24° ND ND 7349
10 849+121° | 24+4% 11+1° 74+1% 15+1° 138+17¢ ND ND 36+9°
Shade
Coffee
2 374+50° 8+2° 10+1° 7+1? 13+1° 90+£14" 1£0.2* | 1.9+0.3 2849
4 155+33° 13+3% 13+1% 12+1° 15+2° 107+26> | 1.9+0.4® | 2+0.2° 17+10°
6 430+35° 13+3%® | 10.6+1° 8+1° 13+1° 93+10° 1.9+0.2° | 1.8+0.2° 20+8?
9 239433° 2046 14412 11+1° 15+12 147426 ND ND 47+10%

*Forest - semi-deciduous

*Shade coffee - evergreen
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Througnrall Flux

cleared > coffee > forest
Max change in throughtfall water flux = 17%
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Seasonality of Water Inputs
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Preupn’ro’non Type & Intensity - Fog

Above Canopy
Dry Season Fog Inputs
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Stemflow
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Tropical Storms and Hurricanes

Weekly Net Throughfall Flux (%)
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ENSO & Dry Season Precipitation
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surmrnary

Lower Montane Cloud Forest Commercial PO'YCUHHI’E‘ Cattle Pasture
Shade Coffee Plantation
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Global Change Implications

» Land-cover change alters the quantity, type, and timing of
water inputs to soil.

» Basal areaq, leaf area, and canopy epiphytes are
important controls on TF and SF.

» Forest to pasture conversion could result in a ~16% dry
season reduction in fog deposition to plant canopies = max
projected rainfall reduction for LA region by 2080.



Global Change Implications

» Change in throughtall water flux imparted by forest
conversion (17%) > max change recorded in forests
following tropical storms and hurricanes (10%).

»Increasing hurricane frequency/rainfall intensity may
exacerbate human-mediated alterations in the water
cycle.

» ENSO cycles decrease precipitation seasonality and
iIncrease antfecedent soil moisture conditions before
hurricanes.



Geographic Relevan
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Agriculiure
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