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CONVENTIONAL LANDSCAPE VS. SPONGE LANDSCAPE
REfre S h e r : S p o nge m e a S u re S Monitoring effects on biodiversity and the water cycle (floods, droughts)

* Preserve, enhance, or restore the water retention
capacity of a landscape by

* Intercepting and slowing,
e Storing and slowly releasing water

e Can be scaled, replicated and combined to form
“sponge landscapes” to mitigate floods and
droughts, and provide co-benefits on a landscape
scale

Droughts

2

Biodiversity

* Monitoring of implemented measures is necessary
to understand impact

What about predicting the effects before implementation? Spgnge
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Why is model selection important?




Why is model selection important? — Model specialization

There is no perfect model

* Hydrodynamic model
y ynami | Catchment (Hydrological model) -

* 1D (open channels) 1all compartments (simplified)
* 2D (rainfall-runoff/floodplain) :

* Unsaturated zone model (physics based)
1D (point)
e 2D (distributed)

Surface water (Hydrodynamic model)
* Groundwater model

* Hydrological model

* Rainfall-runoff (distributed, semi-distributed,
lumped)

Unsaturated zone

* Water balance (conceptual)

Groundwater

* Other: statistical/empirical



How to disentangle model suitability? — Our approach

* Step 1: Model mapping exercize = identify important
factors and considerations

* Step 2: Questionnaire = Standardization, comparability

- 21 modelling tools, both standalone and coupled
e Step 3: Development of model selection guide

- Formulation of 8 basic criteria

— Assigning ratings for each criterion

] Spgnge



Disentangling model suitability — Scale and Objectives
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Objective
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Disentangling model suitability — Scale and Objectives

Suitability criteria:

Scale/Objectives
Level of detail
Topography

Complex geographic
conditions

Measures
Co-benefits

Additional
considerations

\
\\ [:] Standalone model class

Basin
(>1.000) Coupled models
. Groundwater-hydrologic (GH)
Large Groundwater-unsaturated zone
catchment

. Hydrodynamic-unsaturated zon

(500- Hydrodynamic-hydrologic (DH)

1.000)

]
] Hydrodynamic-hydrologic-

Medium unsaturated zone-groundwater

catchment
(100-500)

Scale (km?)

Small
catchment
(10-100)

Plot/field
(<10)

Unsaturated
one model (UZ)

Detailed General Flood and General Detailed
drought drought drought flood flood

Spgnge
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Disentangling model suitability — Topography

Suitability criteria:
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Scale/Objectives
Level of detail
Topography

Complex geographic
conditions

Measures
Co-benefits

Additional
considerations

Aquifer (unconfined)

Model suitability .
Hydrodynamic models
. Hydrological rainfall-runoff Groundwater models
models Unsaturated zone models

Spgnge




Disentangling model suitability — Geographic conditions

Suitability criteria:
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Complex geographic
conditions

Doline / Sinkhole
Sinking stream

Doline / Sinkhole Limestone pavement Sinking stream

Karstic geology

m
Empirical model? N SN
Ry B e =
Cave <i< — | = “ < —m
ol s - Q Stalagite “J | T T | T | Water
N T T AT e

Modified water
system

Hydrodynamic model
with suitable functions
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Disentangling model suitability — Measures

Location
Suitability criteria: Instream Catchment Urban
Morphological
changes
Land use
changes

* Measures

Land management
changes

Operational/
engineered
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Disentangling model suitability — Co-benefits

Suitability criteria: Erosion / sediment
transport

Crop yield

" P e tnc. ., Ly N | 8%
Hydrodynamic model?

Water quality

e Co-benefits

??

Tool-specific suitability

Spgnge
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Disentangling model suitability — Additional considerations
Suitability criteria:

€ Accessibility/flexibility = Free / open source?

a: Robustness/intuitiveness = support / documentation?

e Additional

considerations III. Flexibility/data scarcity = Global data, number of parameters

Spgnge
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Demonstration of model selection guide

e ModeST _v01

Spgnge
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Take home messages
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Model suitability depends on many different criteria

No one model can do everything — picking a suitable
model is about prioritization

All models are wrong, some are useful

Modelling starts with tool selection, but good
modelling practice still applies

The theoretically most suitable may not be
applicable in practice

Trust beats accuracy

Spgnge
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