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Tools for water risk management – Areal
water balance modeling
Effective mine risk management requires keeping track of water quantities in the mine
area, which relies on the understanding of the local hydrology. The information on areal
water balance supports the planning of production quantities and to manage the inner
water balance of a mine. For example, it helps operators know when to dispose any excess
water retained in the area.
An areal water balance can be monitored using an observation network producing
measurements. However, water balance modelling is a way of monitoring that requires
fewer resources. A Water Balance Model simulates the water balance continuously and
forecasts changes in the water balance. This helps prepare for any unexpected changes in
water quantities. We propose using a Watershed Simulation and Forecasting System to
simulate areal water balance of a mine, in order to support risk management and decision
making.

Fig 2. Using WSFS for areal water balance simulations

Fig 1. Hydrological cycle simulated in WSFS

Watershed Simulation and
Forecasting System
The amount of available water in a certain
area can be determined with an areal water
balance. This includes several components:
inflow to the area, outflow from the area,
precipitation, snow, soil moisture, ground
water, runoff and evaporation from land and
lakes. This can also include reservoirs and
process polls. Watershed Simulation and
Forecasting System (WSFS) is able to
simulate the daily areal water balance
component-wise to a given area (Fig1). The
model is based on the rainfall - runoff concept.
The system is also capable of forecasting the
changes in the water balance with weather
forecast.
The WFSF operational simulation is done for
every sub-basin covering the whole Finland.
The system gets automatically the newest
observations of temperature, precipitation,
water level, discharge and other needed data
provided by Finnish Meteorological Institute or
SYKE or other sources. The system uses
observations also to follow-up the simulation
and forecasting accuracy. A short-term
forecast is done using Ensemble Prediction
Weather Forecasting data (VarEPS) as an
input whereas a long-term forecast uses
additionally also histological weather data.

More information on
WFSF from
www.environment.fi/
waterforecast

With the system:




it is possible to focus the simulation to a
specific mine area (Fig 2) allowing the use
of local observations to improve simulation
accuracy. This could be for example
discharge information from a local river
used by a mine. In addition, the system
can simulate water balance using different
scenarios, such as climate change.
It is easy to increase the situational
awareness regarding the water related
issues in a mine. With up-to-date
information about areal water balance,
there are better chances to deal with
unusual situations caused by extreme
weather events or exceptional seasonal
weather.



the simulated data on forecasted changes
in water balance can be used as an input
for risk management systems to gain
wider control over water quantities, which
supports the operator in production
planning (e.g. planning production phases
or deciding on production volumes)

The proposed idea was implemented for
Agnico Eagle’s Kittilä gold mine. They receive
the water balance simulations and forecast
done with WSFS for the mine local water
basin. The data, such as water level in
Seurujoki (Fig 3), is delivered daily with
web-based data dumps.

Fig 3. Waterlevel in Seurujoki. The forecast was done on May 20th 2015
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