
Aquatic informatics HK.. 

CliDlate Change and 
Mission Creek, BC 

FINAL REPORT 
June 2005 

Prepared for: 

Environmental Quality Section 
Environmental Protection Division 

Okanagan-Kootenay Region 
Be Ministry of Water, Land 

& Air Protection 

Prepared by: 

Aquatic Informatics Inc . 
.... _=ro.,........".--

_ ·.Aquatic '.. I , ' '~ I I I~ " :,', " , 













Clill/ate Chang e {(lItI ,His.liu/I Cree/i, British Columbia 

Executive Summary 

Mission Creek supplies about one-third of all of the water that reaches Okanagan Lake 
each year. The creek is a designated community watershed supplying drinking water to the city 
of Kelowna. There are 154 water withdrawal licenses on the creek, accounting for as much as 
one-third of the total flow during a dry year (MWLAP, 200Ia). Mission Creek contains a variety 
of fish species, including kokanee, rainbow trout, redside shiners and longnose dace. Okanagan 
Lake kokanee have seen considerable decline in recent decades, and in Mission Creek, spawners 
have declined from over 350,000 in 1971 to about 13,650 in 2003. 

Ongoing concern over decreasing kokanee salmon populations has led to the Okanagan 
Lake Action Plan, aimed at restoring kokanee populations in Okanagan Lake. This Action Plan 
is considered to be a long-term strategy for lake restoration. For this Action Plan to be effective, 
it must consider the impacts of natural climate cycle (e.g., EI Nino-Southern Oscillation, ENSO; 
Pacific Decadal Oscillation, PDO) and anthropogenic climate change. Without these 
considerations, any restoration works are likely to be effective only in the short term at best. 

The objective of this study was to estimate the impacts of climate change on Mission Creek 
kokanee salmon and rainbow trout. To do this, we focused on three questions: 

I . How has climate changed in and near Kelowna, and how will it change in the future? 

2. How do natural climatic cycles such as ENSO and PDO affect Mission Creek flows and 
stream temperatures? 

3. How have historical stream temperatures affected Mission Creek kokanee and rainbow 
trout, and what will be the impact of anthropogenic climate change? 

In addressing these issues, we took a relatively novel approach, using high-frequency (i.e., daily 
or hourly) data to estimate climatic trends and exposure risks . We also compared our results to 
other studies using more conventional approaches. 

As a side project, we also examined the relation between trends in Mission Creek flows and 
nutrients. The nutrient-focused portion of the study was completed as a separate report, and is 
provided in Appendix 1. 

Our results suggest that climate in the Mission Creek area has become significantly warmer 
and wetter over the past century. Mean daily air temperatures have increased by approximately 
4°C during winter, 3.5°C during spring, and 2.5°C during summer and fall . These increases are 
substantial and are nearly double those estimated for the BC southern interior by other 
researchers. Much of the difference appears related to the "heat island effect" from rapid 
population growth in the City of Kelowna, which occupies part of the watershed. Total annual 
precipitation appears to have increased by approximately 80 mm or 25%, with almost all of the 
change occurring during spring and summer. Downscaled climate change simulations suggest 
that summertime mean air temperatures in the Mission Creek area will increase by about lAoC 
by the 2020s, 2.3 - 2.6°C by the 2050s, and 2.8 - 4.1 °C by the 2080s. 
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