
 

 

 
  

April 4, 2019 

Prepared by: 
 
Scott Parker, Ph.D. 
Office of the Chief Ecosystem Scientist 
 

Supplemental Climate Information for  
Grasslands National Park 



2 

 

Contents 
Preface .......................................................................................................................................................... 3 

Highlights .................................................................................................... Error! Bookmark not defined. 

1. Observed Climate Trends ......................................................................................................................... 5 

1.1 Temperature ........................................................................................................................................ 6 

1.2 Precipitation ........................................................................................................................................ 9 

1.3 Surface Wind Speed ......................................................................................................................... 12 

1.4 Hydrological Regimes ...................................................................................................................... 13 

2. Projected Climate Trends ........................................................................................................................ 14 

2.1 Temperature ...................................................................................................................................... 14 

2.2 Precipitation ...................................................................................................................................... 15 

Rainfall Intensity, Duration and Frequency (IDF) ............................................................................. 16 

2.3 Wind ................................................................................................................................................. 17 

2.4 Other Variables ................................................................................................................................. 18 

Climate Moisture Index ...................................................................................................................... 18 

Wildfire Season .................................................................................................................................. 19 

Climate Displacement ........................................................................................................................ 19 

Biodiversity ........................................................................................................................................ 20 

3. References ............................................................................................................................................... 20 

Appendix 1. Climate Atlas of Canada data for Wood Mountain ................................................................ 22 

Scatterplot for Temperature and Precipitation Models ...................................................................... 23 

 

 

  



3 

 

Preface 
 

This is a supplement to the “Let’s Talks about Climate Change: Prairie and Boreal Plains Region” 

(Parker, 2017) report and is intended to support climate change discussions at Grasslands National Park. 

 

Future climate projections are modelled with several different greenhouse gas concentration trajectories 

called Representative Concentration Pathways (RCP) (Vuuren et al., 2011). They describe possible 

climate futures and are named after respective radiative forcing values in the year 2100 relative to pre-

industrial values (i.e., +2.6, +4.5 and +8.5 watts/m2). RCP 2.6 assumes we take action and greenhouse 

gas emissions peak in 2010-2020 and decline thereafter. RCP 4.5 assumes emissions peak around 2040 

and then decline. RCP 8.5 assumes we take no action and emissions continue to rise “status quo” 

throughout the 21st century. We are currently tracking RCP 8.5. 

 

This is a site focussed document and to understand the larger climate change context please consult 

Canada’s changing climate assessment reports (e.g., Bush and Lemmen, 2019; Warren and Lemmen, 

2014) and the Intergovernmental Panel on Climate Change assessment reports (e.g., IPCC, 2014). With 

respect to adaptation and mitigation options, please review Gross et al. (2016), Parker et al. (2018) or 

Rockman et al. (2016). 

 

 

 
 

 

 

Disclaimer 

Views, statements, findings and conclusions are solely those of the author and do not necessarily reflect 

the views and policies of Parks Canada. Although the author has made every effort to ensure that the 

information is accurate, complete and correct, neither Parks Canada nor the author can guarantee its 

integrity. Readers are encouraged to verify with original sources.   
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Summary Climograph 
 

 

 

 
Climograph for the Wood Mountain region. Monthly mean temperature and total precipitation for 1976-2005 

baseline and 2051-2080 future projection (RCP 8.5). Figure source: Climate Atlas of Canada 

(https://climateatlas.ca/). 

  

https://climateatlas.ca/
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1. Observed Climate Trends  
 

There are several meteorological stations in the Grasslands NP region with current (see: 

https://weather.gc.ca/) and historical data (see: http://climate.weather.gc.ca/). These databases contain 

hourly, daily and monthly weather data and may be suitable for specific analysis or information needs.  

 

For the purpose of longer term trend analysis, the Adjusted and Homogenized Canadian Climate Data 

(AHCCD) (ECCC, 2017) is presented here. The AHCCD incorporates adjustments to data to account for 

discontinuities from non-climatic factors such as instrumentation changes or station relocation. The 

following table highlights AHCCD stations with temperature data in the Grasslands region. Since Swift 

Current has the most up to date and longest time series it was selected for temperature, precipitation and 

wind trend analysis. Data from 1950 onwards is used to present contemporary trends in climate change.    

 
Available temperature Adjusted and Homogenized Canadian Climate Data for the Grasslands NP region.  

Province Station Name Station ID Begin Year End Year 

SK Aneroid 4020160 1922 2005 

SK Poplar River 4038740 1956 2002 

SK Swift Current 4028038 1885 2017 

SK Val Marie 4038400 1937 2010 

 

  

https://weather.gc.ca/
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1.1 Temperature  
 

 

 
Swift Current mean annual and seasonal temperature 1950 to 2017. A statistically significant (P<0.05) increase 

observed in mean annual and all seasonal temperatures, except autumn (Sep, Oct, Nov). Mean annual temperature 

increased +2.0°C and winter (Dec, Jan, Feb) increased the most of all the seasons, +3.9°C. Trend determined using a 

generalized linear model (R Core Team, 2017) including 95% confidence intervals. “*” = statistically significant 

trend (P<0.05). 

 

*

*

*

*

*



7 

 

 
Swift Current mean monthly temperature 1950 to 2017. Jan, Mar, Apr, Jun, and Sep demonstrated a statistically 

significant (P<0.05) increase. Jan demonstrated the greatest increase, +7.9°C. Trend determined using a generalized 

linear model (R Core Team, 2017) including 95% confidence intervals. “*” = statistically significant trend (P<0.05). 

 

 

***

**

*

*

**

**

*
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Mean annual and seasonal temperature trends (˚C) for Grasslands from 1948 to 2016. Based on Canadian 

gridded data (CANGRD) it represents the change in temperature over the period of record (1950-2016). Data source: 

https://climate-change.canada.ca/climate-data/#/historical-gridded-data. 
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1.2 Precipitation 
 

 

 
Swift Current total annual and seasonal precipitation 1950 to 2007. Except for the spring (Mar, Apr, May), 

precipitation demonstrated a slight declining trend for the annual and other seasonal periods, this however was not 

statistically significant (P<0.05). Trend determined using a generalized linear model (R Core Team, 2017) including 

95% confidence intervals. “*” = statistically significant trend (P<0.05). 
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Swift Current total annual rain demonstrated a slight, but not statistically significant (P<0.05) decline between 

1950 and 2007.  
 

 

 
Swift Current total annual snow demonstrated a slight, but not statistically significant (P<0.05) decline between 

1950 and 2007. 
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Total annual and seasonal precipitation trends (%) for Grasslands NP from 1948 to 2012. Based on Canadian 

gridded data (CANGRD) the relative trends reflect the percent change in total precipitation over the period of record 

(1948-2012). Data source: https://climate-change.canada.ca/climate-data/#/historical-gridded-data.  
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1.3 Surface Wind Speed 
 

 

 

 
Swift Current mean annual and seasonal wind speeds 1953 to 2014. Mean annual wind speed demonstrated a 

statistically significant (P<0.05) decrease, -1.1 km/hr (5%). While all seasons demonstrated a declining trend, only 

summer (Jun, Jul, Aug) was statistically significant (P<0.05), -1.1 km/hr (6%). 

 

  

*

*

**

*
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1.4 Hydrological Regimes 
 

Changes to temperature (e.g., snowmelt) and precipitation (e.g., intensity, duration, frequency, rain vs 

snow) affects stream hydrology. 

 
Frenchman River near the International Border peak flow data (Station 11AC041). A statistically significant 

(P<0.05) trend was not observed for peak flow. Note the April 15, 1952 flood event with a maximum peak flow of 

643 m3/s. Trend determined using a generalized linear model (R Core Team, 2017) and data from EC Data 

Explorer, HYDAT (July 16, 2018) (https://ec.gc.ca/rhc-wsc/). Since seasonal daily flow data is available from 

1917 additional analysis is possible and could reveal patterns in timing and volume of flows. 

 

 

 
The White Mud (Frenchman) valley, including the town of Eastend (shown), flooded on April 15-16, 1952. Above-

normal snowpack in the Cypress Hills and below-normal spring temperatures are the reported cause. Photo source: 

http://saskhistoryonline.ca/islandora/object/eastend%3A18. 

 

 

http://saskhistoryonline.ca/islandora/object/eastend%3A18
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2. Projected Climate Trends 
 

2.1 Temperature  
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Projected mean annual temperature increase for Grasslands NP from a 1980-2010 baseline. Composite 

projection of CanESM2, CESM1CAM5, HADGEM2ES and MIROCESM. Data source: Natural Resources Canada, 

Canadian Forest Service, http://cfs.nrcan.gc.ca/projects/3 (Price et al., 2011). Depending on the RCP scenario and 

location, mean annual temperatures are projected to increase 3.0 to 6.5 °C by 2071-2100. 
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2.2 Precipitation  
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Projected total annual precipitation change for Grasslands NP from a 1980-2010 baseline. Composite 

projection of four spatially interpolated downscaled Global Circulation Models: CanESM2, CESM1CAM5, 

HADGEM2ES and MIROCESM. Data source Natural Resources Canada, Canadian Forest Service, 

http://cfs.nrcan.gc.ca/projects/3 (Price et al., 2011). Depending on the RCP scenario and location, total annual 

precipitation is projected to increase 0 to 40 mm by 2071-2100. 
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Rainfall Intensity, Duration and Frequency (IDF) 
 

These rainfall IDF values are calculated with IDF_CC Tool 3.0 (http://www.idf-cc-uwo.ca) using 

Generalized Extreme Values (Simonovic et al., 2017). 

 
Historic Baseline total precipitation amounts (mm) for Grasslands NP.  

 
 

Projected (2050-2100) precipitation (mm) for Swift Current using an ensemble of models and RCP 4.5.  

 
 

Projected (2050-2100) precipitation (mm) for Swift Current using an ensemble of models and RCP 8.5. 

 
IDF observations and projections park centroid (Lat: 49.16015 º, Lon: -107.53555 º). Observe that today’s “one 

in 100 year” rainfall event (i.e., 56.32 mm/hr) is projected to be closer to a “one in 50 year” event by 2050-2100 for 

both RCP scenarios and the future “one in 100 year” rainfall event is projected to increase slightly in intensity (i.e., 

62.25 - 66.46 mm/hr). 
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2.3 Wind 

 
Mean wind speeds are generally projected to decrease (see figure below).  

 

 
The CMIP5 climate model (http://climate-scenarios.canada.ca/?page=download-cmip5) projects a decrease in wind 

speed in 2046-2065 from 1986-2005 reference period (RCP 8.5) for the Grasslands NP region. 
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2.4 Other Variables 
 

Climate Moisture Index 
 

Climate Moisture Index (CMI) is calculated as the difference between annual precipitation and potential 

evapotranspiration (PET) - the potential loss of water vapour from a landscape covered by vegetation. 

Positive CMI values indicate wet or moist conditions while negative CMI values indicate dry conditions. 
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Projected change in Climate Moisture Index for southern Saskatchewan from baseline (1981-2010). A positive 

value = wetter conditions, while a negative value = drier conditions. Grasslands NP is projected to experience a 

decreased CMI value of -60 to -80 by 2071-2100 (much drier). Data source: Natural Resources Canada, 

http://www.nrcan.gc.ca/forests/climate-change/forest-change/17772. 

 

Some studies suggest that drought conditions will become increasingly more common and severe (e.g., 

Masud et al., 2017). 

 

Of note, Agriculture and Agri-Food Canada maintains the “Canadian Drought Monitor” (access CDM 

here) which provides timely information on drought conditions in the region. Historic data of drougt 

conditions is available. 
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http://www.agr.gc.ca/eng/programs-and-services/drought-watch/canadian-drought-monitor/?id=1463575104513
http://www.agr.gc.ca/eng/programs-and-services/drought-watch/canadian-drought-monitor/?id=1463575104513
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Wildfire Season 
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Projected increase in wildfire season for southern Saskatchewan from baseline (1981-2010). Increased length 

in days from baseline (1981-2010) under RCP 4.5 and RCP 8.5 scenarios. Grasslands NP is projected to experience 

a 30 to 40 day longer wildfire season by 2071-2010. Data source: Natural Resources Canada, 

http://cfs.nrcan.gc.ca/fc-data-catalogue. 

 

 

Climate Displacement 
 

 
Origin of the future climate type and future destination of the current climate type for Grasslands (2080’s, RCP 8.5) 

determined using AdaptWest’s Climate Displacement Tool (https://adaptwest.databasin.org/pages/climate-

displacement-protected-areas).   
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Biodiversity 
 

 Stephens et al. (2018) discuss the climate change variables (e.g., growing degree days, winter 

severity, drought, etc...) and their impacts to black-tailed prairie dogs in the Grasslands region. 

 Li and Guo (2012) discuss how vegetation phenology and condition has changed slightly in 

Grasslands NP due to climate change. 

 Henderson (2010) studied vegetation in Grasslands NP and includes some discuss on the impact 

of future climatic conditions. 
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Appendix 1. Climate Atlas of Canada data for Wood Mountain 

 

 

 
The Wood Mountain (brown) regional grid cell in the Atlas of Canada (https://climateatlas.ca/). 

 

 

 
Climate projection summary for Wood Mountain, RCP 8.5 

 

 

  

https://climateatlas.ca/
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Scatterplot for Temperature and Precipitation Models 
 

 
 

  
 

  
 

Climate models for the Grasslands NP region. Each point represents a single model-simulated 

temperature/precipitation response to the RCP 8.5 scenario. Statistically downscaled data (Bias Corrected Spatial 

Disaggregation; BCSD) derived from 12 CMIP5 global climate models (PCIC, 2014). Most models project warmer 

and wetter conditions for spring and winter. While projections for summer and fall are warmer, precipitation is less 

certain. 
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