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Structure of the presentation

How. IS the vegetation layer represented in hydroloegical
catchment moedels ?

What IS the role of the vegetation layer in hydroelogical
PIOCESSES 7

What are the conseguences for modelling ana
applications; ?
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Hydroelogical catchment moedels

Moedels from n km?z to n*10° k
Grid based




Hydrological catchment models
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Hydroelogical catchment moedels

Vertical structure of an HRU

Soil layer
Surface runoff
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IHydrelogical catchment moedels

Model parameters:

Snhowlayer

Soil thickness,

Infiltration capacity,
Wilting point,
Field capacity

Surface runoff
NB59_Salzburg

Haberl and Nachtnebel, 2008)
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Snew coverage (simulated and observed)
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Fitting and equifinality (Beven et al.)

Hydrelegical models simulate in general guite well leng
[Unoefi Series

BUT: guite different parameter sets yield gooed results
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How IS the vegetation layer included in the

models ?

Soll preperties fromi soll map
Corine land cover data Set Is Used
Generalised maps distinguish

m DECIHUGUSHOrESES
m CONIERUSHONESTS
. VIXEUNEIESTS

m (Glassiand
AghcUltralfareas

Pastures

Annual crops associated vit
Complex cultivation patterr
Land principally occupied by
Agro-forestry areas

Broad-leaved forest

- Coniferous forest
- Mixed forest

Natural grassland

Moors and heathland
Sclerophyllous vegetation
Transitionazl woodland-shr
Beaches

Bare rock

Sparsely vegetated areas

- Burnt areas

Glaciers and perpetual snoy
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How IS the vegetation layer included in the
models ?

Soll preperties fromi seil map
Annual crops associated vit
. o Complex cultivation patterr
Cornine land cever data set Is used R e
N . . - Agro-forestry areas
Generalised maps distinguish
( - Coniferous forest
= DECIUUBUSHOIESIS — .
m CONIENGUSHOIESTS Natural grassland
] Moors and heathland
- M|Xed foreStS Sclerophyllous vegetation
m  @Grassiand Transitionazl woodland-shrn
Beaches
n AGHCUIUalaEas s
] Y Sparsely vegetated areas

- Burnt areas
What IS mISSIng ? Glaciers and perpetual snoy
= SicleloitneNorest (Age; CompoSItion; Shrtiayers herayer)
m REOLGEPLH
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Tree layer: root depth and density

Spruce (Picea abies) Beech (Fagus sylvatica)
| Lo e | LA R L

Oak (quercus robur)




IHow! IS the vegetation layer included in the
model ?

Interception
Transpiration coefficient

As long as there Is a single soll layer
we neglect root system,

profile of soil moisture content
WU g _

Soil parameter state condition
BODENPARAMETER  |ZUSTANDSGRUSSEN
22222222
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tiefe 7
Root depth |
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The shrub and herb layer

Are not really: consider in our models (enly as grassiand
O pastures classiiied)

Herl layer changes the surface roughness, the
Infiltration capacity, the surface runofi

ingrasen - Horstseggenrasen

(from Markart et al., 2004)
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The shrub and herb layer

Are not really: consider in our models (enly as grassiand

O pastures classiiied)

Herl layer changes the surface roughness, the
infiltration capacity, the surface runofi
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Field experiments in different Alpine

environments

Irrigation experiments and monitoring of soil moisture content

Surface runoff, interflow and groundwater flow

(from Nachtnebel et al., 2005)

Precipitation intensity [mm/h]

Precipitation: 181 mmin 17,5h
=> Intensity= 10,3 mm/h.

Blue Line: Overland Flow

Red Line: Steady State Overland Flow
Coefficient

Green Line: Rapid Subsurface Flow

Overland flow was measured after
8 minutes already. Steady state
conditions were reached after 35

minutes. (Leroch, 2005)




Improved modelling approach by
considering vegetation

Detalled mapping of vegetation
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Improved modelling approach by
considering vegetation

Detalled mapping of vegetation
Classification of surface reughness

Einzugsgebiet Neuhausengraben Einzugsgebiet Neuhausengraben

Rauhigkeit
1 = glatt
8 =rau

W1 Smooth
2

=4
5
ms rough
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Improved modelling approach by
considering vegetation

Detalled mapping of vegetation
Classification of surface reughness

Infiltration capacity. Under consideration of Vegetation
Einzugsaebiet Surface runoff =

Base flow

Rauhigkeit .
" = dominated

1 = glatt

» 1



Hydrological modelling results

nRs

0.58- (Leroch, 2005)
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Hydrological modelling results

(Leroch, 2005)
Catchment area 16 km?

Dauemiederschlige mit niedrigen
Niederschlagsintensititen bei
Temperaturen um den Nullpunkt
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Hydrological modelling results
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Evaluation of the model performance

At the small scale the detailed mapping Improved the
model efficiency (Withoeut fitting)

At the larger scale the benefits frem detailed mapping
could not ke fully justified

Other processes (groundwater flow and sterage) might
e Impertant

TThe model works over a large range of scales
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Consideration of land use changes
(Vvegetation layer)

Residential area increased from 1 % to 8 %
Agricultural land/capita from 1,4 ha to 0,4 ha
—&= Agricultural land From which is 60 % pastures and meadows

—&—Forests (BMLFUW, 2010)

—e—Residential areas

Changes in land use in Austria between 1830 to 1995.
(KRAUSMANN 2000)



Changes in land use: Traisen catchment
(area = 733 km?)
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Longterm changes in runoff

Decrease of runoff in each month

Increased temperature and evaporation
Previously higher runoff coefficients because of landuse



Impact of land use changes

Increased Interception
Increased roughness

Mixed forests are dominating and utilise efficiently: the
sell-meisture content (deeper roet zone compared to

agricultural lands)
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Simulation of a flood event

Flood 1997 at gauging station Windpassing
o] S Foemmomoos (abOUt HQ:LOO_) _______

04.07.1997 05.07.1997

12.07.19497

Datum

13.07.1997
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Impacts of land use on peak flow

at gauging station Windpassing
(about HQ ()
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Impacts of land use on peak flow

12.07.1997

Datum

12.07.1997
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Role of land use (vegetation) on peak flow.

The Increase In forested area has lead to an Increased
evapotranspiration

The increase offerested area (especially off mixed
forests) lead to'a decrease in the soil moeisture content

During Intensive rainfall events higher percentage of
raInwater can e stored

Medium sized floeds are substantially reduced i the
peak discharnge

Even HQ,,, may be reduced by 5-8/%
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Conclusions

Hydrelegical models yield moestly gooed simulation
results, even with guite different parameter Sets

\/egetation IS often simply represented in catchment
models

Not only the soll but alse the vegetation layer Is guite
relevant for hydrelegical medelling

\egetation has Impacts on infiltation, roughness, runofi
Seperation and sell moisture budget

Detalled mapping of vegetation helps at local tormedium
scale

Often, these data are missing or are not accessible
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Summalry

From a coarse grid information
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Summalry

From a coarse grid information

To a more detailed information

)
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Vegetationiayersinihydrelogicalimecels

Outlook



TThank you for your attention !!
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