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The assessment of Global Change impacts on the availability of water and the sustainability of water resources management activities is a key issue in
AbStraCt integrative hydrological research. The development of methods for sustainable water resources management under globally changing boundary
conditions requires the integration of transdisciplinary expertise. The principle objective of the GLOWA-Danube project is to support the analysis of water-
GLOWA-Danube (WWW.glOWa.OI’g) is an interdisciplinary related global change scenarios and the investigation of sustainable methods for future water resources management in the Upper Danube Basin (77.000
. . . ] . ! km?) by means of the Global Change decision support tool DANUBIA.
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Here we present the development of 'DeepWaterSupply’,
a model of the water supply sector comprising water
extraction, treatment and distribution. DeepWaterSupply
acts as a link between the natural 'supply side’,
simulated by a groundwater and a surface water model,
and the socio-economic ‘demand side', simulated by a
household, tourism, farming and economy model of
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and groundwater extraction within the upper Danube basin, with the water supply company (WSC) as its main actor.
In doing so, the WaterSupply model acts as an ,interpreter* between the natural science and socio-economic
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potential source The deep WaterSupply model

—t—isc,..
@ longdis . . WeterSuppiyResuitl oepWSci] consists of three central classes:
ommuni hes consumers e Al ey
Yy ) e o) [t | ! el e e ¥ Zones, Communities and WSC. At
aggregates its demands. T N X
knows its suppliers ©@ ahae accels ‘ each time step,
knows its consumers ll . ! [ i
is potential Actor b A [ooonscrian) _ groundwaterQuantityFlags are
" @ N acnpueay | o] calculated for each Zone, the
atersu ompan L
wsC Liad pany o ooh ““‘“’L‘ ! . drinking WaterDemands read from
/ ccommunity 3 * L o %
has types: € city M i the actor models are aggregated per
rou| v DeepwSCAc }—t "
Igong?ﬁstance L o] | | o M Community and related to the
[empd e
o oo have preferences [T L ‘ ! | et E supplying WSC to be communicated
as plan set
et haslaction 3et e DoepSCrctiont0] - [neter nurgency shations to the Groundwater and
«its sources Ml Rivernetwork models via the proxels containing sources Furthermore, each WSC analyses its ability to meet demands while
stheir flags . - . . L "
chooses ,,,aﬁs and actions respecting resource limits by comparing the current demands, withdrawal capacities and resource flags. Depending upon the
:;;:'::“?stgnps':r’z’:;wsv WSC type, one or more of presently four possible ,plans” to adapt to supply or demand side changes is then carried out:
aets A el . business as usual, expand existing resource, tap new resource and crisis management. Last but not least, the water price is
onsumer Proxel Source Proxel is Actor calculated per community based upon a function developed by the Economy group. Export parameters include

asisen sos asloapaniy) drinkingWaterSupply, drinkingWaterPrice, groundwaterQuantityFlag, drinkingWaterQuantityFlag (a weighted

interface to Household gets quantity flag Zone
has sensor: ) ! aggregates sensor data groundwaterQuantityFlag), groundwaterWithdrawal, and riverwaterWithdrawal.
interface to groundwater, rivers, soil calculates flags
M source in consumer proxel T p—, 9

The following pictures show sample results from a (very dry) 30 year (2001-2031) scenario for
the year 2011. The quantitative state of groundwater resources degrades perceptibly over the
ten years. This can be compensated on the drinking water side to some degree by regional
WSC. The remaining undersupplies should be interpreted as areas with potential future water
use conflicts, in this case most noticeably the ,Bayerischer Wald“ in the NE of the catchment.
The absolute values of under-supplies are highly dependent upon the interpretation of the
quantitative state of the resources and what responses are modelled on behalf of the WSC.




