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A RainfallisoscapesiregreatA spatiotemporalinvestigations

A Veryfew studiesinvestigatespatialpatternsof soiland plant

water isotopes

[Goldsmith et al., 2018)erteret al., 2019]
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Canopystructure affectstemperaturesX
@ Q = QQ A canopy structure affects air

Canopy closure

Forests strongly reduce perceived temperatures...
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DIVERSIT A soil temperature affects
Q@Q Q@Q evaporation & isotope
fractionation
Increasing heat stress outside forest [Gi”erotet al., 2022]
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Xwe shouldseethis in heterogeneoussystemg
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Isotopically more

-1 depleted

Hypothesis

Substantial variations of soil
water content and isotope
values exist in heterogeneous
systems.

A Isthisrelevant?
A Whataffectsthe spatial

distribution of soilwater isotopes?

A Howdoesthis relateto water

uptakedepthsandwater
partitioning?
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Studysite

J‘: Estac 1 Experimental Forestal Honizontes (EEFH)

O'Liber

:Rese'\.a Biologica Manuel Brenes (ReBAMB)

9FSan Jose

A Tropicaldry, no rain JarMay
A P~ 1800 mm-
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Methods

|. Collection andanalysif 10 soil water isotope-depth profiles and spatially
distinctxylemsampling

- peakof dry season March 2019
- 0-150cmsoildepth

- CVEKoenigert al., 2011]
Il.  UAVoverflightsand analysis
(DJIMatrice 210, 2xmultispec, 1xthermabmera$ oy
lll. UAVtderivedtemperatureundercanopyvs.soilwater isotopevalues =~ .. | &
V. Analysi®of UAVGderivedvegetationindicesvs. soilwater content & soil : '
water isotopes [differentresolutiong e
V. Interpolation (EDK,OK,ID, LR)/CreabdationusingbestrelationshipsA 44
soilwaterisoscapes Y e _'
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Results soil water isotope heterogeneity
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Results Soilwater isotope heterogeneity
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A Strong surface enrichment of soil isotopes A Range of 2H highestat 10 cm, but largeange
A Enrichment down to 100 cm, source: late throughout
rainy season rainfall
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H1:soil water isotopes vssoll temp.

A Soil temp at each plot extracted from
calibrated thermal image e s

® thermal reference

® thermal reference

x start/landing
area of interest

R7correl.

calibration and flight
0.65/0.80 | 0.14/0.38 0.02/0.140.01/-0.02] 0.04/-0.2 planning for thermal data

- aquisition |
T, Vs.4?H | 0.57/0.76  0.13/0.35/0.01 /0.110.002 /-0.05 0.004 / 0.06 (SEICOWCEEL N PIER] 2,

27,2

N10°42'45,19"
W85°35'48,98"

045/-067 0.16 /-0.40/0.03 /-0.170.001 /-0.03 0.18/0.42
T VS.WC | 0.001/-0.03 | 0.04/-0.190.004/0.07 0.11/0.33 | 0.001/0.02

A highest R7correlation at surface
A no correlation for water content
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Vegetationindicesvs. isotopesivc

A R2 with different resolutionsd.5m> 0.03m ¢rig) > 1m=2m=5m

Highest
correlated veg R? correl
index

T S I R M /. Accoptableelationshipsor all depths
A denuspinlaneeayivg supslon s

contentswhere vegetationis still green
100 A 100 cm?
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Sollwater iIsoscapeg water content
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[ study area
% soil depth profiles
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Soilwater isoscapes; 1 °H
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water

ISoscapes

Rlc -excess

10 cm : A

[ study area
% soil depth profiles
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Wrap -up
A/l y2LF aidNHzOGdzNB FyR WRSAINBS 2F INBSYy-ySaaQ R2Sa |
state dry conditions
Al AIKSN) WRSANBS 2F INBSyYyySaaQ B 2SN az2Aaft (SYLISNI

A Surprising: acceptable correlations of vegetation indices vs. isotope values & water content
for all depths!

A Isoscapesis baseline for water uptake depth estimations?
A Consequences for water uptake depth estimations?

A Highlights necessity of sampling multiple profiles and cover different canopy covers
A Likely increases uncertainty of water uptake depth estimations
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