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Knowledge as a Basis for Water Management

* In Quebec (Canada), a systematic aquifer assessment program
(called PACES) covered 70% of municipal land from 2009 to 2015
and the coverage should be about complete by 2021.

* The knowledge provided was meant to be used to protect and
manage groundwater resources.

* Such a knowledge base is needed to undertake integrated water
resources management.

Components of Water Resources Management

* Integrated water resources management must consider surface
water and groundwater and their natural and anthropic stresses.

» Knowledge about the flow system must be based on weather data,
surface water monitoring, anthropic activities and water use
Inventories, land cover and solils maps, hydrogeological
characterizations, and groundwater monitoring (levels and quality).

» Understanding of the flow system and its evolution is based on a
series of models and data interpretation tools about climate,
ecosystems, surface and ground water, land use and water use.

* A water management plan must define regulatory and voluntary
actions through a participative approach involving water stakeholders
and based on an assessment of present and future impacts of water
exploitation scenarios. Some of the water management tools are land
use planning, definition of ecological flows, water allocation, source
water protection and climate adaptation plans.

Desired Features of Water Resources Management

* Integrated: considers both surface water and groundwater.

» Connected: based on continuously available monitoring data.

* Intelligent: relies on a sound understanding of the flow system
through « living » numerical models and data assimilation.

* Intelligible: technical information is « translated » to be understood
by non-specialists and management plans involve all water
stakeholders through participative water governance.

Systematic aquifer assessment program to provide the basis for water management

Examples of hydrogeological maps produced by the PACES aquifer assessment program in the Montéeréegie Est region

Maps from Montérégie Est A__I bl T e
9,000 km’ region with S DS
800,000 inhabitants
(70% rely on groundwater) D) RO N
) cosee o H\ W W ,,71’:;\1\,\‘ ,, ) /g’{ # .
R, TApe” N P &) e
By s T o N |\ £ [ &n A Mfﬁ i Y
. _CQUEBEC . & S rECe BIE > G W [ = v
g ¥ =3 ,,, 7 f / USA | - 21y Lo ; .ﬁi’y‘ Ny
"'; N e { C Watz;z:ezzﬁ y Iy ‘ﬂ .' “'“’, r}
rees SAAS G JPETWE ¢ pacest \ 17 RS e
, (:::::7 ONTAR& \' ';r:?? ss'?h“'f\a | ol ?ACES 3 e e o e — E \ |
Coverage of the aquifer Fractured rock Spatially-distributed  Aquifer vulnerability Zones of groundwater Groundwater
assessment program aquifer confinement recharge (HELP) (DRASTIC) quality use
) Sustainable PACES Data & Maps
= 1 Management l
Objectives:
=) | Sustainable Management Indicators
Quantity l
{W Quality State of Groundwater Resources
Well-being ]
m Ecosystems Priority Issuis and Areas
= - - N Governance Identification of Corrective Actions
Conceptual model of groundwater flow Cross-sections used to explain the conditions Production of indicators to
and geochemical evolution found in the aquifer system to stakeholders translate technical results

Integrated water management
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