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4.  CHALLENGES AND EXPECTED RESULTS
Since lithologic varia�ons are not as significant, it is expected 
that fractures or stress-related hydraulic proper�es will be 
more relevant to represent more precisely hydrogeologic 
observa�ons (stream network, hydraulic head, discharge).

Since there are no studies of the actual stress tensor in the 
area, a sensi�vity analysis should be performed to validate the 
influence of the direc�on and magnitude of the stress tensor 
on the hydraulic property fields.

A more accurate simula�on of the stream network and/or 
springs will make it possible to analyze their sensi�vity to 
clima�c varia�ons, and thus the sensi�vity of the ecosystems 
that depend on these groundwater sources.
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3.  REAL CASE ANALYSIS - VAL D’URSE, POSCHIAVO

Val d’Ursé catchment

Poschiavino catchment

Stream perennial

Stream intermi�ent

Rock glacier Val d’Ursé

Permafrost possible/likely Deep borehole

Stream gauge (UniNE)

Stream gauge (BAFU)

The study area is 
located in the  UniNE 

Poschiavino 
Observatory for Alpine 

Groundwater 
Research, in the Val 

d'Ursé (Grison 
Canton). 
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The hydrogeological 
system of the study 

area consists of a 
fractured aquifer 

overlain by detrital 
sediments and coarse 

deposits. 

Several springs and 
permafrost influenced 

seepage zones have 
been iden�fied 
throughout the 

catchment.

Fracture distribu�on 
in borehole KB47

Val d’Ursé model 
(homogeneous case)

Observed
Simulated

Stream network

K/R = 100
Excess or missing stream 
occurs for an 
oversimplifica�on of the  
K field.
 
φ and K heterogenei�es 
may result from 
lithological changes, 
fractures, or stress 
dependence.

which factor will have the 
greatest impact on the 
representa�veness of 

hydrogeological 
observa�ons?

R: recharge(steady-state)

KB47 KB4 KB3

model thickness= 30 m

2.  SYNTHETIC ANALYSIS - IMPACT OF STRESS ON 
DISCHARGE RATES AND RESIDENCE TIME
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b) φ and K fields from 
geomechanical model result 

Discharge rate through the 
seepage extent Residence �me distribu�on

Geomechanical simula�ons 
consider gravita�onal loading 

resul�ng from material own weight 
and lateral tectonic stress 

Flow channeling effect upslope, 
which causes an increase in 

discharge rates at the upper part 
of the seepage extent

Groundwater flowpaths become 
concentrated in a shallower part of 
the hillslope and migrate upslope. 

This increases the probability of fast 
residence �mes

Porosity and Hydraulic conduc�vity 
calculated from volumetric strain

We conducted a hydrogeological 
study in the Val d’Urse, a high-alpine 
catchment, based on  geomechanical 
and hydrogeological modelling.

1.  INTRODUCTION
Mountain areas serve as crucial 
freshwater sources for inhabitants 
and related socioeconomic ac�vi�es 
in adjacent lowland areas.

High-mountain areas are usually 
under tectonic stress that can modify 
the hydraulic conduc�vity (K) and 
porosity (φ) fields, affec�ng 
hydrogeological processes.

The main objec�ve is to evaluate 
the importance of stress-induced 
heterogeneity on hydraulic 
proper�es in groundwater control.
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a Catchment-scale recharge 
b Subglacier recharge 
c Recharge to bedrock aquifer
d Gaining or losing streams
e Springs from GW
f Recharge of alluvial valley
g Permafrost melt or flow barrier
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