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Berchtesgaden National Park

e Berchtesgaden National Park,
Germany (IUCN Category Il)
e Part of UNESCO Biosphere Reserve
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Berchtesgaden National Park

e National Park: 210 km?
Catchment area: 433 km?

e Konigssee: 60 mmmmmen s
Watzmann M *“}-’".--
- large altitL
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¢ Mean annual
from 1500 my
up to 2600 m

e Biotopes:

44,1 %
21,0%
19,3 %
12,4 %
3,2%
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Regional Hydrology
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Complex hydrogeological situation

Subsurface pathways
e Storage system

e Groundwater redistribution
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Large amounts of snow, long period of snow
coverage

Spatial and temporal variability of the snow
cover

Lateral snow transport (wind, snow slides,
avalanches)

Precipitation storage during winter, runoff
generation by melting snow

Snow ,,feeds” glaciers and perennial firn fields
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Input WaSiM-ETH

Meteorological measurements Gauges and subcatchments

5t. Leonhard
5 Berchtesgadener Ache
e

700

33 stations (19 automatic, 14 manual)
National Park administration, township Schoenau,
Bavarian avalanche service, 433 km?

Central Institute for Meteorology and Geodynamics (ZAMG) 9 gauges and subcatchments
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Input WaSiIiM-ETH

Land use

HABITALP (www.habitalp.org)
Standardised classification of
Coior infrared aeriai photographs

47°42'

Corine Land Cover CLC

- subhydrische Boden

Rohbiéden alpine Felsgebiet

Soil types

Rendzina, Kalkbraunerde

Braunerde 47°30'

Pseudogley

. : ‘“a.
»,Bodenubersichtskarte” 1:25000 Darabraunerde
Bavarian Environmental Agency Pararendzina, Auenendzina

Auenbdéden, Gleye

Hochmoorbéden

Niedermoorbdden
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First results water balance

annual mean

(2002 - 2007)
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Discharge modelling

Modelled and measured total runoff
at gauge Hintersee 2004/2005
(Headwater catchment)
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Regional Hydrology
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St. Leonhard
Berchtesgadener Ache
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Karstwassermarkierungsversuch Hochkalter 2001 - sichere Farbdurchgéange

e : . : f

Nationalpark
Berchtesgaden

Legende
Probestellen
@ Fatbnachweis
2 kein Fatbnachwaeis
Eingabestellen
EE,:\ Eingahestele Eosin
+ Eingabestele Sulforhodamin
+ Eingabestele Uranin
velle Farbdurchgéinge m'h
== Eosin
—- Sulforhodamin B
== LIranin

Grenze Hationalpark

Grenze Mationalpark

| name | ort

| 04 | lausgraben
05 |Klauswandi 1

A
S0 80 1000

Kartenerstellung: Gabi Kraller




o0 NKIT

G =7:¥ 4l Karlsruhe Institute of Technology

WaSiM snow module

Original approach:

WaSiM Day-Degree
(Temperature-Index method)

M=cu-(T—TM}-% for T> Ty else =0

with M melting rate in mm per time step

cp  temperature dependent melt factor [mm-“C"-d'l]

r air temperature, casually using modification after equat:
Ty temperature for beginning with snow melt [*C]

At time step [h]

Modelled days with
snow coverage

. . 100 150 200 250 l 600 J\U\J\}\LLLLL
during winter 2005/2006 Period of snow coverage (number of days) 2005/2006 -

00

Perth, 27.09.10 10



UNI A‘(IT

(¢1:7:V4l Karlsruhe Institute of Technology

WaSiM snow module
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New snow model AMUNDSEN

Netio- Advekiive
Strahlung Q@ FOhibare Latente  Energie A
Warme H  Warme V

AMUNDSEN (Strasser 2008)
(Alpine MUItiscale Numerical
Distributed Simulation ENgine)

Schneedecke mit
der inneren Energie E

What'‘s new?

complete energy and mass balance of the snow cover
(radiation balance, turbulent fluxes, soil heat flux)

Bodenwarmestrom B

e Interaction vegetation — snow
(processes of interception and sublimation, micrometeorological conditions) .

\
\
A
\
|

e Terrain-dependent radiation processes (shading, reflections from surrounging’s{%)ée@'a\g’

NS
e Gravitational snow transport (snow slides) a\@

e Wind-driven redistribution of snow i
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Results - Energy balance
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Results - Snow slides
i

Days with snow coérdge( winter 05/06)
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Snow melt and runoff dynamics
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Summary and outlook

e Enhanced snow module significantly improves the discharge modelling
in alpine catchments (snow melt periods)

e Further important processes:

— Snow-canopy processes (interception, sublimation, melt unload, micrometeorology)
Algorithms available and tested within AMUNDSEN (Strasser 2008)

e Systematic subsurface water redistribution is identified

e Climate change scenarios and impact analysis
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Thanks!
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