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| am specialized in land-atmosphere feedbacks,
particularly the contribution of ET to precipitation
(precipitation recycling).
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Motivation : Changes in land surface hydrology will
affect regional climate variables (precipitation).

2001

Deforestation of Rondonia, Brazil from 1975 to 2001 http://svs.gsfc.nasa.gov/

Humans affect land surface, e. g. Deforestation in the
Amazon Forest.



Motivation : Changes in land surface hydrology will
affect regional climate variables (precipitation).
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Recycled precipitation is the precipitation originating from
evapotranspiratiorwithin a region.
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The study of precipitation recycling has been approached
a variety of ways.

Analytical
Models

Stable Isotopes
of water

Numerical water
vapor tracers



| developed an analytical model to
calculate precipitation recycling.

Ase/o Increases, the recycling ratio
Increases.

10 20 30 40
Evapotranspiration (mm/da

Ast 'hH0, the recycling ratibh
0

Ast 'hb, the recycling ratidh
1.

Dominguez et al. 2006



guo 1> (19%- - Eyapotranspiration from the South
West affects precipitation across
Precipitation the United States.

originating as ET
from SW region
(mm/day)

Drought Transition

Severe Drought

The 2000-2002 drought period in the Southwest presented a sharp
decrease in precipitation originating as ET. |
Dominguez, F. et al., 2009. GRL



There Is strong spatial and temporal variabiiriyrecycling
ratios. Moisture Is relocated with the predominant winds.

Dominguez, unpublished



Precipitation recycling is particularly important in central
South America and the eastern side of the Andes Mounta

vander Entet al. (2010)
showed that thedominant
winds, blocked by the
mountains create very
high recycling ratios.




Now that you know the scale that we are interested in,
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The circulation of the atmosphere is driven by the
rotation of the earth and differential heating.

Themeridional(north-south) circulation i®asicallydriven by the heat
difference between the equator and pole. In each hemisphere, three cells
have the task of energy redistribution.

From the Equator to about
30° Is the Hadlexell, heavy
rainfall and convergence are &
associated with this cell.

From 30 to 6C° Is theFerrel
cell.

\
Subtropical
highs \

From 60 to the poles is the | SN Westeies o
Polar cell. B




However, these cells move due to the tilt and rotation of the
earth. These oscillations affect global precipitation patterns.

Salatiet al. 1979

Janua'ry

During the dry season, the predominant easterlies traverse the Amazon fprest
transpiration from the forest should be an important source of moisture.



As | said before, thstudy of precipitation recycling has bee
approached in a variety of ways.

Stable Isotopes
of Water

Stable Isotopes are the onlyay to characterize recycling
using physical observations.



Using isotopesSalatiet al. (1979) estimated that approx.
50% of the precipitation in the Amazon forest came from |

VOL. 15, NO. 3 WATER RESOURCES RESEARCH OCTOBER 1979

Recycling of Water in the Amazon Basin: An Isotopic Study

ENEAS SALATL! ATTILIO DALL'OL10,? Enclil MaTsul,!
AND JoEL R. GaT®

The oxygen-18 content of precipitation in the Amazon basin is characterized by a very small inland
gradient, 0.75 % 10~* %, km~". This is a consequence of the large contribution of reevaporated moisture
to the basin’s water balance. A distinct seasonal and regional pattern of stable isotope composition has
been recognized and shows the basin to be inhomogeneous from the hydrometeorological point of view.
The occasional appearance of very low & values is believed to be related to the position of the ITCZ rather
than to interbasin processes.
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Fig. 1. Location map of rain and river water sampling stations. The mean (weighted) 8'%0 and d excess in precipitation
and river water for period October 1972 to October 1973, and annual precipitation amounts are given for each station.




As an air mass follows a trajectory from its source it looses water through
precipitation, this is called rainoutO and?H preferentially goes to the rain, so
rainout distills the heavy isotopes according to a Raylgrgk distillation




However, transpiration contributes tigotopicallyenriched water and hence the
Ad202LIA0O O02YLRaAdA2yY R2SayQi OGHatef3S
al. 1979)
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We use &icarroL1115i Isotopic Liquid Water and Water Vapor
Analyzer, that uses cavity ring down spectroscopy. It proithes
oD and specific humidity measurements every 5 seconds.
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Water vapor isotope concentrations in complex
terrain are highly variable in space and time.

Synoptic
Scale(Fronis

Meso-scale

(mountainvalley breeze)

Micro-scale
(evapotranspiration




Valley breezes occasionally account for large variability it
the morning.




