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Climate Change and Water Security Research at UNBC

Meeting of the Main Tableof the Water 
Engagement Initiative

10 February 2021

Stephen Déry

Confluence of the Nechako and Fraser Rivers, 
Prince George, BC Unceded Lheidli T'enneh 
territory (Image Source: Wikipedia)



Nechako 
Watershed
Area: 47,200 km2

Regulated portion 
spans14,040 km2

Second largest 
tributary watershed 
to the FraserRiver

Traditional territory 
of Carrier (Dakelh) 
people for 1000s of 
years

Name derives from 
άbŜǘƧŀ ƪƻƘέΣ ǿƘƛŎƘ ƛƴ 
the Carrier language 
ƳŜŀƴǎ άōƛƎ ǊƛǾŜǊέ
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Climate Normals, Variability & Change

Climate Variability

Short term (years 

to decades) rises 

and falls about the 

trend line (El Niño)

Climate Change

Long term (decades 

to centuries) trends 

or major shifts in 

climate 

Climate Oscillations

Long term (decades to 

centuries) oscillations 

in climate (Pacific 

Decadal Oscillation)

Time

Data
Climate Normals

Long term (decades) 

averages or means in 

climate (~30 years)
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Tahtsa Lake & Rhine Crag viewed from Huckleberry Mine

Climate change in the Nechako Watershed

Research in collaboration with ¦b./ΩǎIntegrated 
Watershed Research Group (IWRG):Drs. Phil Owens, 

Margot Parkes & Ellen Petticrew
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Tatuk Lake

Kemano
Kenney Dam

Skins Lake

Climate averages & climate 

change across the Nechako
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Regulated area

Ootsa Lake

(14,040 km2)

weather station

Site T (°C) P (mm)

Kemano 7.4 1987

Tahtsa* 2.7 1985

Ootsa 3.2 417

±ΩƘƻƻŦ4.4 489

FSJ 3.5 487

PG 4.3 596

Tahtsa

1981-2010 Climate Normals

PG*Discontinued in 2010

Variable Change

Temp. 1.8°C

Prec. +2%

Rain +13%

Snow -7%

1950-2012 Climate Change

±ΩƘƻƻŦ

FSJ



RiverWater

In the Nechako Watershed, summer water temperatures rose 
on average by 0.7°C during 1950-2015 (Islam et al. 2019). 
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Site River Temp. 
ҧ ό°C)

NCF Nechako
(Cheslatta 

Falls)

0.71

NFF Nautley 0.27

NIP Nechako
(Isle Pierre)

0.84

NVH Nechako
(Vanderhoof)

1.17

SFJ Stuart 1.40

SGN Stellako -0.19

1950-2015 Summer Temp. Changes

Temperatures 1960s
2000s



Climate change and wildfires in the Nechako Watershed

Bars indicate summer climate index values in a given year, with 
blue barsfor non-fire years and red barsfor major fire years. 
The dashed line indicates the linear trend (Vore et al. 2020).
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Tahtsa Lake & Rhine Crag 
viewed from Mt. Sweeney

Industrial Research Chair (IRC) on climate change 

& water security



Objective:To better understand and quantify the roles of 
climate variability, climate change, and water management  
on the long term water security of the Nechako Watershed

Theme 1:Hydrometeorological 
monitoring and data collection

Theme 2:Atmospheric 
and terrestrial rivers

Theme 3:Water temperature 
and hydrological modeling9



Industry

Academy

Community &Collaborations

IWRG

IRC

Énergie
Électrique
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First Nations



Research Management

IRC

RM OC DM

SAB VPR

Research Manager:
Jeremy Morris

Outreach Coordinator:
Barry Booth

Highly-
Qualified 
Personnel

Vice-President 
Research and 

Graduate Programs:
Dr. Kathy Lewis 

Science Advisory Board:
UNBC: Ellen Petticrew

Rio Tinto: Justus Benckhuysen
Govt.: Chelton van Geloven (FLNRORD)

Academic: Francis Zwiers (PCIC)

End User: James Rakochy (CCN)
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Data Manager:
Justin Kokoszka

HQP



Mt. Sweeney
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Theme 1: Hydrometeorological Monitoring and Data 

Collection in the Nechako Watershed ðJeremy Morris

With contributions from Natalya 
Klutz, Daniel Scurfield & Ivy 
Strother among others. Special 
thanks to Cheslatta Carrier Nation 
ϧ ¢ƭΩŀȊǘΩŜƴ CƛǊǎǘ bŀǘƛƻƴ ŦƻǊ ōƻŀǘ 
support in accessing remote sites, 
Rio Tinto for helicopter support

(9)
(26)

(3)



TRARE

What 

TRARE is a two-month field campaign in the upper Nechako Watershed

Who 

Kelly Hurley (project manager), IRC team, Dr. Julie Thériault (UQAM)

Project Goal

To record and characterize the precipitation brought on by Atmospheric Rivers 
ό!wǎύ ŀΦƪΦŀΦ άǇƛƴŜŀǇǇƭŜ ŜȄǇǊŜǎǎέ ǎǘƻǊƳǎ ƛƴ ǘƘŜ bŜŎƘŀƪƻ Watershed

Project Design 

We will expand our existing network of meteorological stations in the Nechako 
Watershed. State of the art equipment will be installed in September & October 
нлнмΣ ǿƘŜƴ !wΩǎ ŀǊŜ Ƴƻǎǘ ŦǊŜǉǳŜƴǘΦ LƴǎǘǊǳƳŜƴǘǎ ŀǊŜ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ǇƭŀŎŜŘ ǘƻ ŘŜǘŜŎǘ 
altitudinal and longitudinal precipitation gradients (the rain shadow effect)

Significance

This will help us understand how climate change may impact the Nechako 
Watershed in the future through flooding, drought, landslide risks and assist with 
water resource management such as for hydropower generation

View from Mt. Sweeney

Tahtsa Ranges Atmospheric River Experiment

Theme 1
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Photo credit: Cheslatta Carrier Nation

Quantifying the Roles of Regulation and Climate on 
Historical Streamflow in the Nechako Watershed 

JustinKokoszka

Objective:
Å To investigatethe individual,and combinedroles,of regulation,climate change,

andclimatevariabilityon streamflowin the NechakoRiverover the past70years.

Outputs:
Å AΨƴŀǘǳǊŀƭƛȊŜŘΩstreamflowrecordfor the NechakoRiverbetween1950and2020.
Å Assessmentof changesin historical streamflow magnitude and timing due to

regulation,climatechange,andclimatevariabilityovervarioustime periods.

Implications:
Å Generateddata can be used to validate and improve streamflow and water

temperaturemodelling.
Å Outputscan be usedto enhancecurrent water and fish managementstrategies

andguidefuture management.

Theme 2
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Trend Analysis in Water Temperatures within the 

Nechako Watershed - Adam MacDonald

Objective: To monitor historic and current water temperatures within the 

Nechako Watershed and quantify the roles of flow regulation, climate 

variability and climate change on its water temperatures trends  

Stellako 
River

Day since 
мс Wǳƭȅ Ψнл

Theme 2
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