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Outline

= Hydrological Extremes

= The relevance of hydrological storage

= Example 1: Green roofs

= Example 2: Water demand of urban green

= Synthesis
Image Source: WWAP (2018)
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Hydrological extremes

‘Increase of heavy rainfall, erosion, floods: Higher irrigation needs
| J Not enough water

Too much water

Sprinkler irrigation in Ticino, Switzerland, 2018

- Adaptation needed for the water balance
at the landscape scale

phalia, Germany, Stein et al. (2010)
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Hydrological Extremes and Climate Change
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Water storage continuum concept

N Sub-surface : Surface Access
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off-take towers ]

|

1

1

1

1

Direct, buckets, pumps

Boreholes, deep/ e
shallow wells, etc.

Soil moisture Vegetation !

Natural wetlands (lakes, swamps, ...) All of the above DU )

Increasing capital, environmental and social

costs and management complexity

>
Increasing storage reliability Increasing storage reliability

: : : WWAP (2018)
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Physically-based representation of NbS in models

= Research question: Quantification of
flow processes in green roofs with
varying dimensions (44 setups in total)

= Methods: Physical model and
numerical modelling, using CMF (Kraft
et al., 2011):

= Artificial rainfall: 27 mm/15min (~100
yrs. return period @ Hanover,
Germany)

= Darcy and Richards flow in a 2D
numerical grid, diffusive wave

surface flow
Artificial rainfall experiments i i ______
00m 02m 04m 19.8m 20.0m
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Physically-based representation of NbS in models

t=16 minutes, y=19% (Experiment #27)
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Numerical model of green roofs under extreme rainfall conditions (Forster et al.
2021)
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Water demand of urban vegetation

POTENTIAL EVAPO-
¢ TRANSPIRATION TRANSPIRATION

\

SNOW

!

LEAF/CANOPY

Method: Detailed Evapotranspiration (ET) |

LITTER

modelling coupled to a simple bucket soil water |
SURFACE RUNOFF <= SOIL

balance model |
GROUNDWATER

Research question: How to quantify the water PRECIPITATION &
) ACTUAL EVAPO-

demand (and irrigation demands) of urban green?

Results: Comparison of actual ET and minimum

requirement for various types of vegetation
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Water demand of urban vegetation

Street trees (n=6)

Park trees (n=4)

Future trees (n=2)

Shrubs (n=2)

Shrubs (dry) (n=1)

Perennials ("normal") (n=1)
Perennials (drought resistant) (n=1)
Turfgrass (n=4)

Facade greening ground (n=4)
Facade greening wall (n=1)
Roof greening intensive (n=1)
Roof greening extensive (n=2)
Retention roof (n=1)

2018: dry year
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Rainfall, evapotranspiration (summer season)




Synthesis e

Decadal
predictions

Initial value

Very likely that hydrological extremes will become S

4 7 3 7 N _____} | _»

more intensive and more frequent due to climate

day week [nonth season year decade century
Weather Seasonal to Long term climate
Ch an g e predictions interannual change projections

predictions

Kirtman et al. (2013)

NbS-based Hydrological storage is key for adaptation; models are good tools for planning but

better quantification of fluxes, especially evapotranspiration needed

Outlook: climate services with different lead time (from weather forecasts to projections)

provide important information for water management and related policies



Towards near-
term predictions

Still a gap between weather
forecasts and climate projections
as input to studies related to

water availability
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How you can reach me:
kristian.foerster@hswt.de

Thank youl!
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