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Problem Definition ... Kuiseb River

LS
. ////
transpiration /V\
Q ~ 55 Mm?®/a
NN
Lol *’
Q ~ 5 Mm?a

local ground water recharge j l;
regional ground water flow

ﬁ HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ




Problem Definition ... Kuiseb River
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Research Questions
How do different types of water storages influence the ecosystem?
What mechanisms stabilize the system?
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Motivation Model Input First Results Summary

Motivation

State of the art
Ecology: qualitative/probabilistic models with no memory in hydrology

Hydrology: Sink or source term ,transpiration does not depend on
ecological dynamics

Our approach
Ecology: Flood has short- and long-term memory (Hurst-Effect)

Hydrology: Quantitative water flux with dynamic feedbacks to
ecosystem dynamics
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Motivation Model Input First Results Summary

Model

Green Biomass
G Leaves — high turnover, seasonality
C G ... green biomass? [t/ha]
R Reserve Biomass
Stem, Main Roots — slow turnover
R ... reserve biomass? [t/ha]
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Motivation Model Input First Results Summary

Ecohydrological Interface
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Motivation Model Input First Results Summary

Species Transpiration Leaf Shedding
[9(H,0)/g(G)*hr]
Acacia sp. 1.032 dry season
Faidherbia sp. 1.502 rainy season
Tamarix sp. 1.072 evergreen
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Motivation Model Input First Results Summary
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Motivation Model Input First Results Summary

Transpiration

10000 -

9000 .

8000

7000+ .

6000 .

5000

T(t) [m*ha]

4000

3000

2000

1000

PET 8 9 10

5 6
G(t) [t/ha]

/ﬁ' HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ




Motivation Model Input First Results Summary

Input

Floodregime simulated by autoregressive approach (FARIMA)
(Fractionally Differenced Autoregressive Integrated Moving Average)

,In contrast to using traditional ARIMA models, this approach allows
the modeling of both short- and long-term persistence that are
present in many hydrologic long-memory processes.™
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Motivation Model Input First Results Summary

10 Floodregime

o R
1 1

B
I

Volume [m?3]

Timesteps [years]

Wet and drought periods - Joseph Effect?
Extraordinarily high and low floods - Noah Effect?
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Motivation Model

First Results

Water from flood only
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Species Transpiration [Leaf Shedding
[9(H,0)/g(G)*hr]
Acacia sp. 1.032 dry season
Faidherbia sp. 1.502 rainy season
Tamarix sp. 1.072 evergreen

First Results Summary

. without interspecies competition

Water from unsaturated storage
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Motivation Model

Input

First Results Summary

First Results ... with interspecies competition

Water from unsaturated + saturated storage
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Motivation Model Input First Results Summary

Summary

How do different types of water storage influence the ecosystem?
Increasing storage capacity leads to:

(1) Increase of mean reserve biomass

(2) Decrease of variability of reserve biomass

Which factors influence system stability?

Water storage (buffering mechanism)

Species composition (presence of Tamarix sp. leads to co-existence and
decreased biomass variability)
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Thank you!

sven.arnold@ufz.de
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