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Flowpaths:

Precipitation falling in watersheds
may take a number of pathways to

streams
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Flowpaths:

The conditions
encountered by water
along flowpaths control
biogeochemical
transformations that
determine stream water
chemistry
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Flowpaths:

Early thinking:

© High surface infiltrability in
undisturbed tropical soils led to
predominantly vertical
flowpaths

© Precluding fast lateral flows
such as overland flow except

on steep hillslopes
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Flowpaths:

Recent work :

Rainfall intensities can
exceed soil infiltration
capacities, leading to

lateral flows
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Flowpaths:

Question :

What is the importance of

vertical vs. horizontal

flowpaths to stream flow in

lowland Amazon forest?
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Flowpaths: PP

Question :

How does the contribution
of these flowpaths change
as forest is converted to

pasture?
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End-Member Mixing Analysis (EMMA)
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End-Member Mixing Analysis (EMMA)

+ Principal Component Analysis (PCA)

“The main purpose of PCA is to find a lower-
dimensional space, U, where most of the

observations can be assumed to lie within a
specified accuracy’ Christophersen & Hooper, 1992
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End-Member Mixing Analysis (EMMA)

% Principal Component Analysis (PCA)...in a nutshell

Stream water data
D
n .

n (samples) x p (solutes)

solute 1

solute 2

solute 3

concentration

Lower-dimensional
U space
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Study site:

Fazenda Rancho Grande, Ronddnia
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Fig. 3. Infiltrability and Ksat as a function of land use (at surface, at a depth of
12.5 and 20 cm: panels A-C, respectively). The crossbar within the box shows
the median, the length of the box reflacts the interquartile range, the fances are
rmarkad by the extremes if there are no outliers, or else by the largest and
smallest observation that does not qualify for an outlier. Qutliers are defined as
data points more than 1.5 times the interquartile range away from the upper or
lower quartile. The notches represant the 95% confidence interval for the
median, and overlapping notches from two box plots indicate that there is
no significant difference between the medians.
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Study site:
Fazenda Rancho Grande, Rondonia
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Study site:
Fazenda Rancho Grande, Rondbnia
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Mixing Diagrams: Forest
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Mixing Diagrams:
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Mixing Diagrams:
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Mixing Diagrams:
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Overall Results:
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Overall Results:
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Overall Results:
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Conclusions:

o ourface flow increased dramatically after the

establishment of pasture.

© Sources to storm flow to small streams changed

considerably following deforestation

© Transition to pasture caused a shift towards

predominantly faster flowpaths

© Flowpath hydrology in pasture is “simpler” than in forest
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We are we going with this:

Use these results to tests our knowledge and
observations about the biogeochemistry of these

landscapes.

© Test EMMA at larger scales (1st, 2"d order

catchments).

©  Apply these approach in areas of the Amazon where

mechanized, large scale agriculture is growing rapidly.
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Table 1: Precipitation and runoft at the research watersheds during the period of study.

Early ® Late® Total
Precipitation events, count 73 a0 163
Precipitation, mm 1020 1164 2184
Forest 22(15) 145029 167 (44
Eunoff, mm (# events)
Pasture 101 (200 277 (35)  378(55)
Forest 10 12 22
Sarmpled events, count
Pasture 11 16 27
Forest LIl 302 684
Precipttation during sarmpled events, mm
Pasture 313 311 €24
_ Forest 0.6 2.1 2.6
Funott during sampled events, mm
Fasture 291 104.4 1335
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