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Ongoing Climate Change Research

• As part of the Industrial Research Chair, we have several projects 
focused on climate change and water security in the Nechako Basin.

• Two of these involve using the fifth generation of the Variable 
Infiltration Capacity (VIC) hydrological model to simulate the 
naturalized hydrology of the Nechako and its tributaries for: 

– 1) historical (1950-2019) conditions (led by Dr. Rajtantra Lilhare); and  

– 2) the potential future (up to 2100) conditions (led by Dr. Jingwen Wu).

• Another project focuses on water temperatures across the Nechako.
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Observed (Regulated) and Simulated (Naturalized) Total 
Annual Discharge, Upper Nechako River, 1955-2019
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Observed and Simulated Hydrographs for the Upper 
Nechako River, 1990-2019
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STMP

5.1 km3/year = 161.7 m3/s
6.0 km3/year = 190.2 m3/s
2.4 km3/year = 76.1 m3/s

Figure source: Rajtantra Lilhare



Ongoing and future tasks:
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❑ Landcover sensitivity (disturbances) runs:

• Substitution of all forested areas with grasslands in VIC simulations.

❑Analyses and results (baseline and sensitivity):

➢ Analyses: Quantification of flow regulation versus climate change impacts    
on the overall hydrology of the Nechako Watershed.

➢ Results: Reconstruction of daily flows and hydrographs for the Nechako River 
(main stem at Big Bend Creek, Vanderhoof, Prince George) and major 
tributaries/systems (Chilako, Eutsuk, Nadina-Stellako-Nautley, Stuart).  
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Annual extreme precipitation events across Nechako Reservoir

❑ Seasonality patterns of maximum 2-day precipitation across the Upper Nechako Watershed 

Top 10 events from future climate 
projections from 18 climate model 
simulations up to 2100, and top 
10 events in historical data are 
from a reanalysis climate dataset

Relative to historical (1950-2019) conditions, 
the upper Nechako Watershed may 
experience heavy precipitation events over a 
longer period of the year (mostly from 
September through to February) with rain in 
autumn and rain/snow in winter.

Figure source: Jingwen Wu



Preliminary Results – 2021 
early summer heat dome

• Used hourly water temperature data 
for 35 sites across the Nechako 
Watershed: 25 UNBC, 3 Rio Tinto and 
7 from Water Survey of Canada

• Computed average water temperature 
for one week (week 1: 18-24 June 
2021) prior to heat dome and for one 
week during heat dome (week 2: 25 
June – 1 July 2021).

• Calculated difference in water 
temperature for week 2 – week 1.

• Tracked overall maximum water 
temperature during week 2.
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18 – 24 
June 
2021

Average Water Temperature (°C) –
Week 1 (18 – 24 June 2021) 8



25 June 
– 1 July 

2021

Average Water Temperature (°C) –
Week 2 (25 June – 1 July 2021) 9



Week 2 
minus 

Week 1

Temperature Difference (°C) –
Week 2 – Week 1 10



Tmax (C)
25 June –

1 July 
2021

Maximum Temperature (°C) –
Week 2 (25 June – 1 July 2021)
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Plans for 2022 summer field season
• Two undergraduate students (Jade Reynolds and Meghan Hunter-

Gauthier) have been hired as field technicians to lead our data 
collection efforts across the Nechako Watershed.

• In addition, Gracie Wilson will be joining the IRC team next week to 
undertake some water temperature data analyses and quality control.

• Plans are to visit all 25 currently active NHG sites for data downloads.

• Possible addition of other water temperature loggers (e.g. Cheslatta
River, Sather Creek) and a weather station at Cheslatta Lake.
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2022 IRC Team



Working in partnership with industry, government, academic 
institutions, stakeholder groups, communities & funding agencies  
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Contact us | Email: 
irc@unbc.ca



List of currently active NHG 
water temperature 
monitoring sites across the 
Nechako Watershed



25 currently active UNBC 
water temperature 

monitoring sites across the 
Nechako Watershed
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