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&Y “Mini-drought” in UMBS
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%12:{1&5 Overall - more hydrodynamic stress in disturbed forest
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?ﬁ}% Species-specific dynamics during dry conditions

“Mini drought”
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OHI Within PFT - Not all trees handle stress as well
SIAIE The curious tale of oak and maple

o Control - Disturbance
: —Qak !
—~~ .
[T A
S o035} Pine 0.035
S ——Maple .
E 0.03F _ASDEI'I 003k / /\\
o
mf\‘ 0.025 0.025
\?9 0.02 0.02
-
8 0.015} 0015+
S
—
: 5—1 0.01f 0.01F
00
= 0.005 | 0.005
=
H

L 1 ! I 1 1 1 1 0 1 1 I 1 L 1 1 1 1 1
2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24

Time of day Time of day

» Matheny et al. 2014, JGR Biogeosciences

CEGE Department of Civil, Environmental and Geodetic Engineering -



scale differences

st plot-

large

Dry solil produces

OHIO

(%) F7T AIIPP UBOW UT 0USIKIC]

T T m T T
T R —— ! ——— o
|
[ \/%
|
|
+ F-==—1 | f—————— 4+ O
" 9
|- ————+ _ ———4 o+ o
|
S s B it 4 S
| ¥x
F-——1 - . 8.
.............. Fmmmmm - D
=== A e e A
Noh
| &
f————- | 1 5
i &
_ <
| - <
_ ) | _ _ 0
(@) (@) (@) (@) (@) o
< (qV (qV < O

Soil water content (%)

a0
=
° p—
o
D
(<P)
=
©
20
=
=
&
ﬁ
(<)
=
(=}
(<P)
&
=
=
=
—
=
i)
=
(P}
g
=
(=)
p
o p—(
>
=
=
—}
>
° p—
@)
o
(=)
-
=
D
=
~N
o
=
2.
(P)
-
oa
Q
&s
W)



?ﬁ}% Water storage dynamics with declining soil water
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%fl}g Hydrodynamic modeling of transpiration
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as)jzlﬁﬁ%s Model-defined traits
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i Examples of whole-plant responses
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%ﬁ}&i Safety margin as an emergent trait
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%ﬁ}g Quantifying the safety-efficiency trade-off
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OHIO Finite-difference Ecosystem-scale Tree Crown Hydrodynamics Model (FETCH2)
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i Governing equations
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OHIO Tissue-level traits - Emergent tree-level strategies
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as)jzlﬁﬁ%s Model-defined traits
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AR Reducing degrees of freedom in trait parameter-space
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%llﬁ% Model-defined traits

UNIVERSITY

Stem-trait parameters

~®, (2,1
Kstem ((I)stem (Z’t)): Astem a, ((I) stem eXp | =2
@ »Sap 50,
-6
x10
3
¢ o5 77
= 2O [
> | 2
> -8 <@ sem < -0.5
; 2 I
E 8
c 1.5¢ %
3 3
o -6
Q
=
o
% 0.5} 8
-10

Xylem Water Potential (MPa)

Department of Civil, Environmental and Geodetic Engineering



%j{l&i Model-defined traits
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i Experimental set up
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%ﬁ{% Emergent whole-plant hydraulic strategy
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i Stereotypical environmental conditions
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Water storage dynamics with declining soil water
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gﬁ}g Water storage dynamics with declining soil water
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