
Summary - The PolarDARN Radar for Clyde River 
 

A large international group of scientists have united to use radars to study high-altitude weather (“space 
weather”) and its effects upon satellites, astronauts and humans in space, as well as upon the low-
altitude weather and normal human activity at the ground. This international project is known as 
SuperDARN (Super Dual Auroral Radar Network), with funding and/or participation from 10 countries 
(Canada, USA, United Kingdom, France, Italy, Japan, Australia, South Africa, China, and Russia). The 
consortium has constructed 25 radars, 15 in the northern hemisphere (more are planned in the near 
future) and 10 in the southern hemisphere (including five in Antarctica). 
 
Most of the SuperDARN radars are located so as to examine the “auroral zone” (the zone of bright 
northern or southern lights). There was, however, a gap in the coverage over regions near the poles. The 
north magnetic pole lies near Eureka, Nunavut. To view the entire “north polar cap” region centered 
around this pole, two new SuperDARN radars (the “PolarDARN” radars) were installed, one at Inuvik and 
one at Rankin Inlet. These radars are operated by a Canadian team (led by Drs. Kathryn McWilliams and 
Jean-Pierre St.Maurice) with headquarters in the University of Saskatchewan’s Institute of Space and 
Atmospheric Studies (ISAS).   
 
The SuperDARN radars measure the high-altitude “space weather” maps (which are voltage maps, 
because at high altitudes, the winds are motions of electrically charged particles, and these electrically 
charged particles are driven into motion by high and low voltage systems, whereas near the Earth the 
neutral particles in the atmosphere are driven by high and low pressure systems). The voltage maps are 
available on the internet (http://superdarn.jhuapl.edu/) with only a few minutes delay. Satellites fly in this 
high altitude weather. Satellites are extremely important to the north because they transmit most 
communications signals (telephone, TV, internet, navigation). There are about 800 satellites involved in 
telecommunications of various types (e.g. most international banking is done using satellite links), 
amounting to an investment of about $160 billion (each satellite is about $200 million). Recently, 
scientists have found an increasing number of connections between high-altitude “space weather” and 
low-altitude normal "meteorological" weather. The PolarDARN observations will help greatly in reaching 
and understanding of such connections. 
 
The PolarDARN and SuperDARN radars measure that part of the Sun’s energy that flows to the Earth in 
the solar wind.  Because the solar wind is connected directly along the nearly vertical “open” magnetic 
field lines to the polar regions, these are very important regions to study for an understanding of the input 
of energy from the solar wind to the Earth. We are very fortunate that the NWT and Nunavut provide 
much easier access to the northern polar regions than Antarctica provides to the south polar regions. The 
Clyde River, Inuvik and Rankin Inlet PolarDARN radars will be the only northern hemisphere SuperDARN 
radars to look primarily into the high-latitude “polar cap” region, which is a special region around the 
Earth's magnetic pole, located near Eureka. These radars will also provide strong support for the National 
Science Foundation $45 M AMISR (Advanced Modular Incoherent Scatter Radar) project, which has 
seen US radars built both at Poker Flat, Alaska, and at Resolute Bay, Nunavut.  In 2012 an Canadian-led 
radar will be constructed at Resolute Bay.  These ISRs (Incoherent Scatter Radars) are $22.5 M radars 
that are capable of very sensitive measurements of many properties of the ionosphere. The Canadian 
radar at Resolute Bay is known as RISR-C, and it will be strongly supported by the PolarDARN 
measurements. 
 
In addition, to the ground-based radars, several upcoming satellite missions, namely ePOP and SWARM 
will involve close cooperation with the SuperDARN/PolarDARN radars, which are part of the large ground-
based Canadian instrument network known as the Canadian Geospace Monitoring (CGSM) Network.  
CGSM involves three government agencies (Candian Space Agency, Natural Resources Canada 
(NRCan) Geomagnetics Division, and the Dominion Radio Astronomical Observatory in Penticton), plus 
five university teams at the Universities of Saskatchewan, Alberta, Calgary, Western Ontario, and New 
Brunswick. 
 
On the international side, the entire SuperDARN community will be involved, because there is a 
SuperDARN Principal Investigator's agreement that all SuperDARN data are shared. In fact, the 



University of Saskatchewan is home to the SuperDARN data Copy and Distribution Facility, which 
distributes the DVDs of all SuperDARN data to the entire SuperDARN community. Without listing 
individual scientists, there are SuperDARN teams at the national Institute for Polar Research (Japan), 
NICT (Japan), University of Alaska Fairbanks (USA), Johns Hopkins University Applied Physics 
Laboratory (USA), University of Leicester (UK), Virginia Tech (USA), British Antarctic Survey (UK), CNRS 
Laboratoire pour Physique et Chemie de l'Environment (France), University of Kwazulu-Natal (South 
Africa), Italian Space Research Institute (Italy), LaTrobe University (Australia), the Finnish Meteorological 
Institute (Finland), the Polar Research Institute of China (China), and the Russian Academy of Sciences 
(Russia). 



ᐅ ᓂᒃ ᑳ ᑦ ᓴ ᐃ ᑦ  ᓇᐃᓈᕐ ᓯ ᒪ ᔪ ᑦ  - ᐳ ᓗᑖ ᕐ ᓐ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᖅ  ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ  
 

ᐊ ᒥ ᓱ ᑲ ᓪ ᓚᐃ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᓇᑭ ᑐ ᐃ ᓐ ᓈᕐ ᓯ ᒪ ᔪ ᑦ  ᓱ ᓇᑐ ᐃ ᓐ ᓇᕐ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ  ᑲ ᑐ ᔾ ᔨ ᖃᑎ ᒌ ᓐ ᓂᒃ ᑯ ᑦ  
ᐊ ᑐ ᕐ ᓂᐊ ᓕᖅ ᑐ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᒋ ᓂᐊ ᕐ ᓗᒋ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᑖ ᓂ  ᓯ ᓚᓐ ᓂᐊ ᕈ ᑎ ᒋ ᓗᒋ ᑦ  
(“ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᑦ  ᓯ ᓚ”) ᐊ ᒻ ᒪ ᓗ  ᐊ ᑦ ᑐ ᐃ ᔾ ᔪ ᑎ ᒋ ᕙ ᑦ ᑕ ᖏᓐ ᓂᑦ  ᖃᖓᑦ ᑕ ᖅ ᑎᑕ ᐅ ᓯ ᒪ ᔪ ᓂᑦ , 
ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒨ ᖅ ᑎᓄᑦ  ᐊ ᒻ ᒪ ᓗ  ᑭ ᒃ ᑯ ᑐ ᐃ ᓐ ᓇᕐ ᓂᑦ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒦ ᑦ ᑎ ᓪ ᓗᒋ ᑦ , ᐊ ᒻ ᒪ ᓗᑕ ᐅ ᖅ  
ᐊ ᑦ ᑐ ᐃ ᔾ ᔪ ᑎ ᐅ ᕙ ᑦ ᑐ ᓂᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ  ᓯ ᓚᒧ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᓄᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᓂ  ᓄᓇᒥ .  ᑖ ᓐ ᓇᓕ  
ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ ᐅ ᑕ ᓄᑦ  ᐱᓕᕆᐊ ᑦ ᓴ ᐅ ᓂᐊ ᖅ ᑐ ᖅ  ᖃᐅ ᔨ ᒪ ᔭ ᐅ ᔪ ᖅ  ᓱ ᐳ ᑖ ᕐ ᓐ ᒥ ᑦ  (ᓴ ᓐ ᖏᔪ ᒧ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᑖ ᓂ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎ ), ᑮ ᓇᐅ ᔭ ᖃᖅ ᑎᑕ ᐅ ᓪ ᓗᑎ ᒃ  ᐊ ᒻ ᒪ ᓗ /ᐅ ᕝ ᕙᓗ  ᐃᓚᒋ ᔭ ᐅ ᓪ ᓗᑎ ᒃ  ᖁᓕᓂᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ  
ᓄᓇᓕᖃᕐ ᕕ ᔾ ᔪ ᐊ ᓃᓐ ᖔᕐ ᓯ ᒪ ᔪ ᓂᑦ  (ᑲ ᓇᑕ , ᒥ ᐊ ᓕᒐ ᐃ ᑦ , ᑕ ᕆᐅ ᑉ  ᐊ ᑭ ᐊ ᓂᒥ ᐅ ᑕ ᐃ ᑦ , ᐅ ᐃ ᕖ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᖓᑦ , ᐃ ᑕ ᓕ , 
ᔭ ᑉ ᐸ ᓃᓰ ᑦ ,ᐋ ᔅ ᑐ ᕋ ᐃ ᓕᐊ ᒥ ᐅ ᑦ , ᐳ ᐊ ᑎ ᑭ ᑦ  ᓄᓇᓕᖃᕐ ᕕ ᔾ ᔪ ᐊ ᖓᑕ  ᓂᒋ ᐊ ᓂᑦ , ᓴ ᐃᓇᒥ ᑦ , ᐊ ᒻ ᒪ ᓗ  ᐅ ᓛᓴ ᒥ ᐅ ᑦ ).  
ᑲ ᑐ ᔾ ᔨ ᖃᑎᒌ ᖑᔪ ᑦ  ᓴ ᓇᓯ ᒪ ᓕᖅ ᑐ ᑦ  25-ᓂᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ , 15-ᖏᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒦ ᑦ ᑐ ᑎ ᒃ  (ᐊ ᒥ ᓱ ᒃ ᑲ ᓂᕐ ᓂᒃ  
ᓴ ᓇᒍ ᒫ ᖅ ᑐ ᑦ  ᓯ ᕗᓂᑦ ᑎ ᓐ ᓂ) ᐊ ᒻ ᒪ ᓗ  ᖁᓕᐅ ᓪ ᓗᑎ ᒃ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᒋ ᖅ ᐸ ᓯ ᐊ ᓂ  (ᑕ ᓪ ᓕᒪ ᐅ ᓪ ᓗᑎ ᒃ  ᓂᒋ ᕐ ᒥ  
ᓄᓇᕐ ᔪ ᐊ ᑉ  ᑲ ᔾ ᔨ ᖓᓂ). 
 
ᐃᓚᖏᑦ  ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒥ  ᐃᓂᖃᖅ ᑎᑕ ᐅ ᔪ ᑦ  ᓇᒥ ᑐ ᐃ ᓐ ᓇᖅ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᔪ ᒪ ᓪ ᓗᑎ ᒃ  
“ᐊ ᖅ ᓴ ᕐ ᓂᖃᕐ ᓂᕆᕙ ᑦ ᑕ ᖓᓂᑦ ” (ᑕ ᑯ ᑦ ᓴ ᐅ ᓯ ᐊ ᖅ ᑐ ᓂᑦ  ᐊ ᖅ ᓴ ᕐ ᓂᖃᖅ ᐸ ᑦ ᑐ ᓂᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒥ  ᐅ ᕝ ᕙᓗ  ᓄᓇᕐ ᔪ ᐊ ᑉ  
ᓂᒋ ᐊ ᓂ).  ᑭ ᓯ ᐊ ᓂ  ᐊ ᑯ ᓐ ᓂᖃᓗᐊ ᓚᐅ ᕐ ᒪ ᑕ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᐅ ᔪ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᑲ ᔾ ᔨ ᖏᑕ  ᓴ ᓂᖏᓐ ᓂ .  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑑ ᑉ  
ᓂᐱᖅ ᑲ ᕐ ᓇᖏᑦ  ᑲ ᔾ ᔨ ᖓᑕ  ᓴ ᓂᐊ ᓃᑦ ᑐ ᑦ  ᔪ ᕇᑲ ᐅ ᑉ , ᓄᓇᕗᑦ ᒥ .  ᕿᒥ ᕐ ᕈ ᐊ ᕐ ᓂᐊ ᕈ ᒪ ᓗᒍ  ᐃᓘᓐ ᓇᓂ  “ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒥ  
ᓂᓪ ᓕᓇᕐ ᓂᖓ” ᕿᑎᖃᖅ ᑐ ᖅ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒥ  ᑲ ᔾ ᔨ ᖓᓂᑦ , ᒪ ᕐ ᕉ ᓐ ᓂᒃ  ᓄᑖ ᓐ ᓂᒃ  ᓴ ᓇᒋ ᐊ ᖃᓕᓚᐅ ᖅ ᑐ ᑦ  ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᓐ ᓂᑦ  (“ᐳ ᓗᑖ ᕐ ᓐ ᖑᓂᕋ ᖅ ᑕ ᑦ ” ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ), ᐊ ᐃ ᑉ ᐸᖓ ᐃᓅᕕ ᒻ ᒥ  ᐊ ᒻ ᒪ ᓗ  ᐊ ᐃ ᑉ ᐸᖓ ᑲ ᖏᖦ ᖠᓂᕐ ᒥ . 
ᑖ ᒃ ᑯ ᐊ ᓕ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᐅ ᔫ ᒃ  ᐊ ᐅ ᓚᑕ ᐅ ᔫ ᒃ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᓄᑦ  ᐱᓕᕆᔨ ᓄᑦ  (ᓯ ᕗᓕᖅ ᑎᖃᖅ ᑐ ᑎ ᒃ  ᓗᑦ ᑖ ᓐ ᓂᒃ  ᑳ ᑐ ᕆᓐ  
ᒪ ᒃ ᐅ ᐃ ᓕᐊ ᒻ ᔅ  ᐊ ᒻ ᒪ ᓗ  ᔮ ᓐ -ᐱᐅ ᕐ  ᓴ ᐃ ᓐ -ᒧ ᕇᔅ ) ᑐ ᓐ ᖓᕕᖃᖅ ᑐ ᑎ ᒃ  ᓯ ᓚᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᖓᓂ  ᓵ ᔅ ᓯ ᑳ ᔅ ᓱ ᐅ ᐋ ᓐ  
ᐱᓕᕆᕝ ᕕ ᒻ ᒥ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᖓᓂᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᒻ ᒥ ᑦ  (ISAS). 
 
ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑦ  ᐆ ᑦ ᑐ ᐃ ᕙ ᑦ ᑐ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓯ ᓚᑎ ᒻ ᒪ ᕆᐊ ᓂ  “ᓯ ᓚᖓᓂ” ᓄᓇᓐ ᖑᐊ ᓂᑦ  (ᑕ ᒪ ᒃ ᑯ ᐊ ᓕ  
ᓄᒃ ᑭ ᓇᖅ ᑐ ᑎ ᒃ  ᓄᓇᓐ ᖑᐊ ᑦ , ᐱ ᔾ ᔪ ᑎ ᒋ ᓪ ᓗᒍ  ᐳ ᖅ ᑐ ᔪ ᒦ ᓐ ᓂᖓ, ᐊ ᓄᕆᖏᑦ  ᐊ ᐅ ᓚᓂᐅ ᕙ ᑦ ᑐ ᑦ  ᓄᒃ ᑭ ᓇᖅ ᑐ ᑎ ᒃ , ᐊ ᒻ ᒪ ᓗ  
ᑕ ᒪ ᒃ ᑯ ᐊ  ᓄᒃ ᑭ ᓇᕐ ᓯ ᕙ ᑦ ᑐ ᑦ  ᐊ ᐅ ᓚᓂᖏᓐ ᓂᑦ  ᐳ ᖅ ᑐ ᔪ ᓃᑦ ᑐ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᐊ ᑦ ᓯ ᓂᖅ ᓴ ᓃᑦ ᑐ ᑦ  ᓄᒃ ᑭ ᓇᖅ ᑐ ᑦ , 
ᖃᓂᒋ ᔭ ᖃᕐ ᓂᑦ ᓴ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᒥ ᑦ  ᓯ ᓚᑐ ᐃ ᓐ ᓇᒦ ᑦ ᑐ ᑦ  ᐊ ᐅ ᓚᑎᑕ ᐅ ᕙ ᑦ ᑎ ᓪ ᓗᒋ ᑦ  ᓯ ᓚᐅ ᑉ  ᓂᕈ ᒥ ᓐ ᓂᖓᓄᑦ ).  
ᓄᒃ ᑭ ᓇᖅ ᑐ ᒃ ᑯ ᑦ  ᓄᓇᓐ ᖑᐊ ᖑᔪ ᑦ  ᑕ ᑯ ᔭ ᐅ ᔪ ᓐ ᓇᖅ ᑐ ᑦ  ᖃᕋ ᑕ ᐅ ᔭ ᒃ ᑯ ᑦ  ᐅ ᕙᓐ ᖓᑦ  (http://superdarn.jhuapl.edu/) 
ᐊ ᑯ ᓂᐅ ᓐ ᖏᑦ ᑐ ᖅ  ᐅ ᑕ ᖅ ᑭ ᒋ ᐊ ᖑᓪ ᓗᓂ . ᖃᖓᑦ ᑕ ᖅ ᑎᑕ ᐅ ᓯ ᒪ ᔪ ᑦ  ᑕ ᒪ ᐅ ᓈᖅ ᐸ ᑦ ᑐ ᑦ  ᐳ ᖅ ᑐ ᔪ ᒃ ᑯ ᑦ  ᓯ ᓚᒃ ᑯ ᑦ .  
ᖃᖓᑦ ᑕ ᖅ ᑎᑕ ᐅ ᓯ ᒪ ᔪ ᑦ  ᐱ ᒻ ᒪ ᕆᐅ ᕗ ᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᓂ  ᐱ ᔾ ᔪ ᑎ ᒋ ᓪ ᓗᒋ ᑦ  ᑐ ᓴ ᐅ ᒪ ᐅ ᑎᓕᕆᔾ ᔪ ᑎᓄᑦ  
ᐱᓕᕆᔾ ᔪ ᑕ ᐅ ᕙ ᒻ ᒪ ᑕ  (ᐅ ᖄᓚᐅ ᑎᓂᑦ , ᑏᕖᓂᑦ , ᐃ ᓐ ᑐ ᓂᐊ ᑦ ᓂᑦ , ᓇᒧ ᑦ  ᐃᖏᕐ ᕋ ᓂᒃ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ ).  800-
ᖏᓐ ᓃᑦ ᑐ ᓂᑦ  ᖃᖓᑦ ᑕ ᑎ ᑦ ᓯ ᓯ ᒪ ᔪ ᑦ  ᐊ ᑐ ᖅ ᑕ ᐅ ᕙ ᑦ ᑐ ᓂᑦ  ᑐ ᓴ ᐅ ᒪ ᐅ ᑎᓕᕆᓂᕐ ᒧ ᑦ  ᐊ ᔾ ᔨ ᒌ ᓐ ᖏᑦ ᑐ ᓂᑦ  (ᐆ ᑦ ᑑ ᑎ ᒋ ᓗᒋ ᑦ  
ᐃᓚᖏᓐ ᓄᑦ  ᑮ ᓇᐅ ᔭ ᒃ ᑯ ᕕᓕᕆᔨ ᐅ ᔪ ᑦ  ᑕ ᒪ ᒃ ᑯ ᓂᖓ ᐊ ᑐ ᖅ ᐸ ᑦ ᑐ ᑦ ), ᑮ ᓇᐅ ᔭ ᓂᑦ  ᐱᓕᕆᔾ ᔪ ᑎᖃᕐ ᓯ ᒪ ᓕᖅ ᑐ ᑎ ᒃ  $160 
ᐱᓕᐊ ᓐ ᖏᓐ ᓃᑦ ᑐ ᓂᑦ  (ᖃᖓᑦ ᑕ ᖅ ᑎ ᑕ ᐅ ᓯ ᒪ ᔪ ᖅ  ᐊ ᑕ ᐅ ᓯ ᖅ  ᐊ ᑭ ᖃᖅ ᐸ ᑦ ᑐ ᖅ  $200 ᒥ ᓕᐊ ᓂᑦ ).  ᒫ ᓐ ᓇᐸ ᓘᓚᐅ ᖅ ᑐ ᖅ , 
ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᒻ ᒪ ᕆᐅ ᔪ ᑦ  ᖃᐅ ᔨ ᓯ ᒪ ᓕᖅ ᑐ ᑦ  ᐊ ᒥ ᓱ ᕈ ᖅ ᐸ ᓪ ᓕᐊ ᑐ ᐃ ᓐ ᓇᕐ ᓂᖏᓐ ᓂᑦ  ᐊ ᑦ ᑐ ᐊ ᓂᖃᖅ ᐸ ᑦ ᑐ ᑦ  ᓯ ᓚᐅ ᑉ  
ᐳ ᖅ ᑐ ᓂᖓᓂ  “ᓯ ᓚ” ᐊ ᒻ ᒪ ᓗ  ᐊ ᑦ ᓯ ᓂᕐ ᓴ ᒦ ᑦ ᑑ ᑉ  ᓯ ᓚᐅ ᑉ  ᐱᐅ ᓯ ᕐ ᒥ ᓂᒃ  ᐊ ᑐ ᖅ ᐸ ᑦ ᑐ ᑦ  “ᓯ ᓚᓐ ᓂᐊ ᕈ ᑕ ᐅ ᕙᓐ ᓂᖓ”.  
ᐳ ᕐ ᓗᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᓯ ᒪ ᔭ ᖏᑦ  ᐱᕙᓪ ᓕᐅ ᑎ ᔪ ᒻ ᒪ ᕆᐅ ᓂᐊ ᖅ ᑐ ᑦ  ᑐ ᑭ ᓯ ᔭ ᐅ ᓇᓱ ᑦ ᑎ ᓪ ᓗᒋ ᑦ  ᓯ ᓚᒃ ᑯ ᑦ  
ᐊ ᑦ ᑐ ᐊ ᓂᐅ ᔪ ᑦ  ᐱ ᔾ ᔪ ᑎ ᒋ ᓪ ᓗᒋ ᑦ . 
 
ᐳ ᕐ ᓗᑖ ᕐ ᓐ ᑯ ᑦ  ᐊ ᒻ ᒪ ᓗ  ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑦ  ᐆ ᑦ ᑑ ᑎ ᐅ ᕙ ᑦ ᑐ ᑦ  ᓯ ᕿᓂᕐ ᒦ ᖔᐸ ᑦ ᑐ ᒥ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒧ ᑦ  
ᑎ ᑭ ᑉ ᐸ ᑦ ᑐ ᒥ ᑦ  ᐊ ᓄᕆᒃ ᑯ ᑦ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒃ ᑰ ᐸ ᑦ ᑐ ᒥ ᑦ .  ᐱ ᔾ ᔪ ᑎ ᒋ ᓪ ᓗᒍ  ᐊ ᓄᕆᐅ ᔫ ᑉ  ᐊ ᑦ ᑐ ᐊ ᓂᖓ ᑭ ᓪ ᓕᖓᒍ ᑦ  
ᑐ ᑭ ᒧ ᐊ ᑲ ᓴ ᑦ ᓯ ᐊ ᖅ ᑑ ᑉ  “ᒪ ᑐ ᐃᖓᔫ ᑉ ” ᓂᐱᖅ ᑲ ᕐ ᓇᖏᒍ ᑦ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᐃ ᑦ , ᑕ ᒪ ᒃ ᑯ ᐊ  ᓄᓇᐅ ᔪ ᑦ  
ᖃᐅ ᔨ ᓴ ᖅ ᑕ ᐅ ᒋ ᐊ ᖃᒻ ᒪ ᕆᑉ ᐳ ᑦ  ᑐ ᑭ ᓯ ᔭ ᐅ ᓂᐊ ᖅ ᐸ ᑦ  ᐆ ᒻ ᒪ ᖅ ᑯ ᑎᐅ ᔪ ᖅ  ᓄᓇᕐ ᔪ ᐊ ᕐ ᒨ ᐸ ᑦ ᑐ ᖅ  ᐊ ᓄᕆᒃ ᑯ ᑦ .  
ᐊ ᑲ ᐅ ᓈᕈ ᑎᖃᑦ ᓯ ᐊ ᑐ ᒻ ᒪ ᕆᐅ ᔪ ᒍ ᓪ ᓕ  ᓄᓇᑦ ᓯ ᐊ ᖅ  ᐊ ᒻ ᒪ ᓗ  ᓄᓇᕗᑦ  ᓄᓇᓕᖃᕐ ᕕᖏᑦ  ᐱ ᒡ ᒐ ᓇᓐ ᖏᓂᕐ ᓴ ᒻ ᒪ ᕆᒃ ᑯ ᑦ  
ᐅ ᐸ ᑦ ᑕ ᐅ ᔪ ᓐ ᓇᓂᕐ ᓴ ᐅ ᒻ ᒪ ᑕ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᒋ ᐊ ᓂ  ᑲ ᔾ ᔨ ᖓᓂᑦ  ᖃᓂᒋ ᔭ ᖃᖅ ᑐ ᑦ  ᐅ ᐸ ᑦ ᓴ ᐅ ᑎ ᒋ ᔪ ᓐ ᓇᖏᓂᕐ ᓴ ᐅ ᒻ ᒪ ᑕ .  
ᑲ ᖏᖅ ᑐ ᒑ ᐱ ᒻ ᒥ , ᐃᓅᕕ ᒻ ᒥ  ᐊ ᒻ ᒪ ᓗ  ᖃᖏᖦ ᖠᓂᕐ ᒥ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ ᓕᕆᔨ ᓄᑦ  
ᑕ ᑯ ᒋ ᐊ ᖅ ᑕ ᐅ ᖃᑦ ᑕ ᓂᐊ ᖅ ᑐ ᑎ ᒃ  ᐳ ᖅ ᑐ ᔪ ᒻ ᒪ ᕆᒻ ᒥ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᕙᓐ ᓂᐊ ᕐ ᓗᑎ ᒃ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑑ ᑉ  
ᖁᓛᓃᓐ ᓂᕐ ᓴ ᐅ ᔪ ᒥ ᑦ , ᑕ ᑉ ᐸ ᓐ ᓇᓕ  ᐊ ᔾ ᔨ ᐅ ᖏᑦ ᑐ ᖅ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᓂᐱᖅ ᑲ ᕐ ᓇᖏᑕ , ᓴ ᓂᐊ ᓃᑦ ᑐ ᓂ  ᔫ ᕇᑲ ᐅ ᑉ .  ᑖ ᒃ ᑯ ᐊ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  ᐃ ᑲ ᔪ ᕐ ᓱ ᐃ ᔾ ᔪ ᑎ ᐅ ᒻ ᒪ ᕆᓐ ᓂᐊ ᕐ ᒥ ᔪ ᑦ  ᑲ ᓇᑕ ᒥ  ᓱ ᓇᑐ ᐃ ᓐ ᓇᕐ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄᑦ  ᑐ ᓐ ᖓᕕᖓᑕ  $45 
ᒥ ᓕᓂᐊ ᕌ ᖅ ᑐ ᖁᑎᖓᑦ  ᐱᓕᕆᐊ ᑦ ᓴ ᒥ ᑦ  (ᓯ ᓚᑐ ᐃ ᓐ ᓇᒦ ᑦ ᑐ ᓂᑦ  ᒥ ᑭ ᔫ ᑎ ᕈ ᓗᓐ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᖅ ), ᓴ ᓇᓯ ᒪ ᓕᖅ ᑐ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᓂᑦ  ᒥ ᐊ ᓕᒐ ᐃ ᑦ  ᓄᓇᓕᖏᓐ ᓂ  ᐴ ᑯ ᕐ  ᕙᓛᑦ ᒥ , ᐊ ᓛᔅ ᑲ ᒥ  ᐊ ᒻ ᒪ ᓗ  ᖃᐅ ᓱ ᐃ ᑦ ᑐ ᒥ , ᓄᓇᕗᑦ .  2012-ᒥ  
ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᓂᑦ  ᐱᓕᕆᔨ ᖃᕐ ᓗᑎ ᒃ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ ᓴ ᓕᐅ ᓛᕐ ᒥ ᔪ ᑦ  ᖃᐅ ᓱ ᐃ ᑦ ᑐ ᒥ .  ᑕ ᒪ ᒃ ᑯ ᐊ ᓕ  ᖃᐅ ᔨ ᓴ ᐅ ᑎ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᔪ ᓐ ᓇᓯ ᐊ ᖅ ᑐ ᑦ  ᓱ ᓇᑐ ᐃ ᓐ ᓇᕐ ᓂᑦ  ᓯ ᓚᒃ ᑰ ᐸ ᑦ ᑐ ᓂᑦ  ᐊ ᑭ ᖃᓚᐅ ᖅ ᑐ ᑦ  $22.5 ᒥ ᓕᐊ ᓂᑦ .  ᑲ ᓇᑕ ᒥ  



ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᔪ ᖅ  ᖃᐅ ᓱ ᐃ ᑦ ᑐ ᒥ  ᑕ ᐃ ᔭ ᐅ ᓂᖃᖅ ᑐ ᖅ  RISR-C-ᒥ ᑦ  ᖃᓪ ᓗᓈᑎᑐ ᑦ , ᐊ ᒻ ᒪ ᓗ  ᐃ ᑲ ᔪ ᕐ ᓱ ᐃ ᑎᖃᑦ ᓯ ᐊ ᓛᖅ ᑐ ᖅ  
ᐳ ᕐ ᓗᑖ ᕐ ᓐ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᑕ  ᐆ ᑦ ᑐ ᖅ ᑕ ᒥ ᓂᖏᓐ ᓂᑦ . 
 
ᐊ ᒻ ᒪ ᓗᑦ ᑕ ᐅ ᖅ  ᓄᓇᒥ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᐅ ᕙ ᑦ ᑐ ᓂᑦ  ᖃᖓᑦ ᑕ ᖅ ᑎ ᑦ ᓯ ᖃᑦ ᑕ ᓛᖅ ᑐ ᑦ , ᐱᓗᐊ ᖅ ᑐ ᒥ  ᐄ ᐹ ᑉ  ᐊ ᒻ ᒪ ᓗ  
ᓱ ᐅ ᐊ ᕐ ᒻ ᑯ ᑦ  ᑲ ᑐ ᔾ ᔨ ᖃᑎᒌ ᓪ ᓗᑎ ᒃ  ᐱᓕᕆᖃᑎᒌ ᓛᖅ ᑐ ᑦ  ᐊ ᑐ ᕐ ᓗᑎ ᒃ  ᓱ ᐳ ᕐ ᑖ ᕐ ᓐ /ᐳ ᕐ ᓗᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᐅ ᑎᖏᓐ ᓂᑦ , ᑖ ᒃ ᑯ ᐊ ᓕ  ᐃᓚᒋ ᔭ ᐅ ᔪ ᑦ  ᐊ ᖏᔪ ᐊ ᓗᒻ ᒧ ᑦ  ᓄᓇᒦ ᑦ ᑐ ᒧ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᖓᓐ ᓄᑦ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  
ᖃᐅ ᔨ ᒪ ᔭ ᐅ ᔪ ᓄᑦ  ᑲ ᓇᑕ ᒥ ᐅ ᑕ ᐃ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ  ᓄᓇᕐ ᔪ ᐊ ᑉ  ᖁᓛᓃᑦ ᑐ ᒥ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄ .  ᑖ ᒃ ᑯ ᐊ ᓕ  ᐱᖓᓱ ᓂᑦ  
ᒐ ᕙᒪ ᓕᕆᔨ ᓂᑦ  ᐱᓕᕆᖃᑎᖃᖅ ᐸ ᑦ ᑐ ᑦ  (ᑲ ᓇᑕ ᒥ  ᐊ ᓂᕐ ᓂᖃᕐ ᓇᖏᑦ ᑐ ᒥ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ , ᓄᓇᓕᕆᔨ ᒻ ᒪ ᕆᒃ ᑯ  ᑲ ᓇᑕ ᒥ  
ᖃᐅ ᔨ ᓴ ᖅ ᑎᖏᑦ , ᐊ ᒻ ᒪ ᓗ  ᑐ ᒥ ᓂᐊ ᓐ  ᓈᓚᐅ ᑎ ᒃ ᑯ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᖏᑦ  ᐱᐊ ᓐ ᑎ ᒃ ᑕ ᓐ ᒥ ), ᐊ ᒻ ᒪ ᓗ  ᑕ ᓪ ᓕᒪ ᓂᑦ  
ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᕐ ᕕ ᒻ ᒥ  ᐱᓕᕆᔨ ᓂᑦ  ᓵ ᔅ ᓯ ᑳ ᓱ ᐊ ᓐ ᒥ , ᐃ ᐅ ᓪ ᐴ ᑕ ᒥ , ᒋ ᐅ ᒍ ᕆᒥ , ᐱᖓᓐ ᓇᖓᓂ  ᐋ ᓐ ᑎ ᐅ ᕆᐅ , ᐊ ᒻ ᒪ ᓗ  
ᓂᐅ  ᐳ ᕋ ᓐ ᔅ ᐅ ᐃ ᒃ . 
 
ᓄᓇᕐ ᔪ ᐊ ᒥ ᓕ , ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  ᐱᓕᕆᔨ ᓕᒫ ᑦ ᓯ ᐊ ᖏᑦ  ᐃᓚᒋ ᔭ ᐅ ᓛᖅ ᑐ ᑦ , ᐱ ᔾ ᔪ ᑕ ᐅ ᓪ ᓗᓂ  ᑖ ᒃ ᑯ ᐊ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᒻ ᒪ ᕆᐊ ᑕ  
ᐊ ᖏᖃᑎᒌ ᒍ ᑎᖓ ᖃᐅ ᔨ ᓴ ᐅ ᑎᓕᒫ ᒥ ᓂᑦ  ᑕ ᑯ ᔭ ᐅ ᖃᑦ ᑕ ᕆᐊ ᖃᖅ ᑐ ᑎ ᒃ  ᑕ ᐃ ᒪ ᐃ ᑦ ᑐ ᓂᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᐸ ᑦ ᑐ ᓄᑦ .  ᓲ ᖃᐃ ᒻ ᒪ ᑦ , 
ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᖓᑦ  ᓵ ᔅ ᓯ ᑳ ᓱ ᐊ ᓐ  ᑐ ᓐ ᖓᕕ ᒋ ᔭ ᐅ ᒻ ᒪ ᑦ  ᖃᐅ ᔨ ᓴ ᐅ ᑎᓄᑦ  ᐊ ᒻ ᒪ ᓗ  ᓇᒧ ᑐ ᐃ ᓐ ᓈᕆᕙᑦ ᑐ ᓄᑦ  
ᐱᓕᕆᔾ ᔪ ᑎᓂᑦ , ᑖ ᒃ ᑯ ᐊ ᓕ  ᖃᕋ ᑕ ᐅ ᔭ ᒃ ᑰ ᕈ ᑎᓂᑦ  ᕿᓪ ᓕᖅ ᑐ ᓂᑦ  ᑐ ᓂᐅ ᖅ ᑲ ᐃ ᔨ ᐅ ᕙ ᑦ ᑐ ᑦ  ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᑦ  
ᖃᐅ ᔨ ᓴ ᕐ ᓯ ᒪ ᔭ ᖏᓐ ᓂᑦ  ᐱᓕᕆᔨ ᓕᒫ ᓄᑦ  ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᓐ ᓄᑦ .  ᖃᐅ ᔨ ᓴ ᖅ ᑎᐅ ᔪ ᑦ  ᐊ ᑎᖏᑦ  ᑎᑎ ᕋ ᓐ ᖏᒃ ᑲ ᓗᐊ ᕐ ᓗᒋ ᑦ , 
ᓱ ᐳ ᑖ ᕐ ᓐ ᑯ ᓐ ᓄᑦ  ᐱᓕᕆᔨ ᖃᐅ ᖅ ᑐ ᑦ  ᖃᐅ ᔨ ᓴ ᕐ ᕕ ᒻ ᒪ ᕆᒻ ᒥ  ᐅ ᑭ ᐅ ᖅ ᑕ ᖅ ᑐ ᒥ ᑦ  ᔭ ᐹ ᓐ ᒥ , ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᕐ ᕕᖓᓂ  
ᐊ ᓛᔅ ᑲ , ᔮ ᓐ  ᕼ ᐋ ᑉ ᑭ ᓐ ᔅ  ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᕐ ᒥ , ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᕐ ᒥ  ᓕᓴ ᔅ ᑐ ᕐ  ᑕ ᕆᐅ ᑉ  ᐊ ᑭ ᐊ ᓂ , ᕘᕐ ᔩ ᓂᐊ  
ᑕ ᒃ , ᑯ ᐃ ᓐ  ᓄᓇᖓᓂᕐ ᒥ ᐅ ᑕ ᐃ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ , ᐅ ᐃ ᕖ ᑦ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ , ᐳ ᐊ ᑎ ᑭ ᑦ  ᓄᓇᓕᖃᕐ ᕕᖏᓐ ᓂ  ᖃᐅ ᔨ ᓴ ᖅ ᑎ ᑦ , 
ᐃ ᑕ ᓕᒥ , ᐋ ᔅ ᑐ ᕋ ᐃ ᓕᐊ ᒥ , ᕕ ᓐ ᓛᓐ ᒥ , ᓴ ᐃ ᓇᒥ , ᐊ ᒻ ᒪ ᓗ  ᐅ ᓛᓴ ᒥ  ᓯ ᓚ ᑦ ᑐ ᓴ ᕐ ᕕ ᔾ ᔪ ᐊ ᕐ ᓂ  ᖃᐅ ᔨ ᓴ ᖅ ᑎᓄᑦ  
ᐃᓕᓐ ᓂᐊ ᕐ ᕕ ᓐ ᓂ . 


