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GROUNDWATER IN MOUNTAIN REGIONS

Rivera et al (in press)



DROUGHT

“FOR SUCCESSFUL DROUGHT RISK MANAGEMENT, 

1. OUR UNDERSTANDING MUST INCLUDE THE PROCESSES LEADING TO 
DROUGHT (CAUSES) AND THE IMPACTS OF DROUGHT (CONSEQUENCES). IN THIS 
WAY, DROUGHT PREDICTIONS CAN BE MADE AND EFFECTIVE MEASURES TAKEN 
TO MITIGATE DROUGHT SEVERITY AND TO REDUCE DROUGHT IMPACTS”……..

2. NATURAL AND HUMAN PROCESSES NEED TO BE FULLY INTEGRATED INTO 
DROUGHT DEFINITIONS, PROCESS UNDERSTANDING, AND ANALYSIS 
APPROACHES.”

VAN LOON ET AL. (HESS, 2016)
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CANADIAN MOUNTAIN NETWORK PROJECT

GOAL 1:  DEVELOP QUANTITATIVE DROUGHT INDICATOR THRESHOLDS FOR 
GROUNDWATER LEVEL 

GOAL 2: EVALUATE THE PERFORMANCE OF INDICATORS AND REGULATORY TOOLS THAT 
ARE USED DURING WATER SCARCITY IN THE OKANAGAN BASIN

GOAL 3: IDENTIFY WHICH AQUIFERS ARE SUSCEPTIBLE TO DROUGHT IN THE OKANAGAN 
BASIN



WORKSHOP AND FIELD TRIP GOAL AND 
OBJECTIVES

• GOAL: TO IMPROVE OUR UNDERSTANDING OF DROUGHT IMPACTS IN 
OKANAGAN BASIN

• OBJECTIVES:
WHAT ARE THE ISSUES, WHAT ARE YOUR CONCERNS?
WHAT ARE DROUGHT IMPACTS?
WHERE HAVE DROUGHT IMPACTS BEEN OBSERVED?
WHAT RESEARCH IS NEEDED TO ADDRESS CONCERNS RAISED?



WORKSHOP OUTCOMES



FIELD TRIP OUTCOMES



RESEARCH OUTCOMES





From Alley et al., USGS Circular 1186, 
1999

A.Gaining – groundwater contributes 
to stream

- Upwelling water has relatively constant 
temperature and contains nutrients from 
underground, but is lower in dissolved oxygen

B. Losing – surface water contributes 
to groundwater

• Downwelling water is high in dissolved oxygen 
but temperature varies daily and seasonally

Streams may gain groundwater in some 
reaches and lose in others, and the patterns 
can change seasonally.

GROUNDWATER-SURFACE WATER 
INTERACTIONS



GROUNDWATER AND LOW FLOWS

• STREAMS OFTEN GAIN WATER 
FROM GROUNDWATER AS 
BASEFLOW

• DURING THE SUMMER LOW FLOW 
PERIOD, BASEFLOW MAY BE THE 
ONLY CONTRIBUTION.

• IF WE ALTER THE GROUNDWATER 
SYSTEM, THEN THE INTERACTION 
WITH SURFACE WATER CAN 
CHANGE
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Pumping can reverse direction of water 
movement.

The stream becomes a losing stream.
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EFFECT OF PUMPING NEAR STREAMS

What is the impact of pumping 
on a stream during drought conditions?

What if the groundwater recharge is reduced?


