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Precipitation Network Uncertainty

How many gauges are “enough”?

Kriging for horizontal extrapolation
Lapse rates for vertical extrapolation
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Areal Coverage of Precipitation Gauges

Precipitation Gauge Network Areal Coverage
(area covered by one gauge)
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Spatio-temporal and Elevational Precipitation Uncertainty
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CRHO establishment and
increased gauge density in
provincial networks has reduced
uncertainty.

More high elevation gauges
needed.
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UAV-Lidar Snow Surveys in Marmot Creek

Alta-X mounted Reigl Raw lidar point cloud around Surface model created from
miniVUX-2 lidar used to Forest Ridge Tower and ground lidar returns, bare
collect surface elevation data Hanging Tree ground subtracted for snow

depth mapping. Holes are

over whole basin area
tree wells.



Snow water equivalent for the current year (blue),

BOW River BaSin - Drought Of 2023 the previous year (red), and the normal range (grey)

Snowpacks 150 mm below normal
Melt one month earlier than normal

Spring, summer precipitation ~100 mm below
normal

AgncLiure et

r 1 (]
l * I E:-c:cgéeca;\:aaa Agroejlmanbanre Canaca (_ﬂ_[lad&

Departure From Average Precipitation (mm)

e and Agr-Food Canada

Prapared by Agricuifure and Agr-Food Canada's Science and Technology Branch. Data ih canada, Creatad: 2033-09-27
Matural Resouces Canada, Provincial and private agencies. www_agr.gc.catdnougit
Produced using near reakime data hat has some quallty control. The accuracy of this map vares due to data avalabiliy and potential data emors.

for station 05BB803

Sunshine Village

31 Oct 1 Dec 1Jan 1Feb 1 Mar 31 Mar 30 Apr 31 May 30 Jun 31 Jul

Date (2023-2024)

== Current year == Previous year = = Upper quartile =+ Lower quartile
Generated at: 2023-10-08 16:43:21 Abertas ol Sommiss .

Snowpacks depleted in research basins in mid May
Glacier melt started in early May at low elevations.



Hydrological Drought

Calculated flow (blue), normal flow range (grey),
and water level (red) for 05BB001
Bow River at Banff
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Hydrological Storage Drought

Water level (red), normal level range (grey)
and reservoir capacity (blue) for 05BC006
Spray Reservoir at Three Sisters Dam TAU
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Peyto Glacier Retreat to 2021

Vaux, 1902 Pomeroy, 2021




Peyto Glacier 2008 to 2023

August 2008 August 2023




IDAR Glacier Surveys

UAV L




Avg. Lateral Retreat
2019 - 2020: -12.5 m
2020 - 2021: -195.7 m
2021 -2022: -120.7 m
2022 -2023: -80.0 m

Extent of Peyto glacier toe from
2019 — 2023, overlain over aerial
photography of Peyto taken in 2023

0 2550 100 heter.

Definition of Peyto glacier toe
for each year from 2019 - 2023
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2022 to 2023
Surface Change (m)

Declining surface §
area

1952: 12.9 km?
2001: 10.9 km?
2023: 8.7 km?




Athabasca Glacier 1980 to 2023

October 1980 August 2023



Athabasca Glacier — recent changes




Recent Athabasca on-ice Air Temperatures

The long summer
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Glacier Streamflow Regime in Drought

Calculated flow (blue), normal flow range (grey),
and water level (red) for 07AAQ07
Sunwapta River at Athabasca Glacier
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Glacier Influenced Streamflow Regime in Drought

Calculated flow (blue), normal flow range (grey),
and water level (red) for 05DA009
North Saskatchewan River at \Whirlpool Point
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Nival Streamflow Regime in Drought

Calculated flow (blue), normal flow range (grey),
and water level (red) for 05BJ004
Elbow River at Bragg Creek
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Hydrological and Agricultural Drought Downstream

Calculated flow (blue), normal flow range (grey),
and water level (red) for 05AJ001
South Saskatchewan River at Medicine Hat
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Downstream Impacts
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Conditions as of August 31, 2023

Drought Intensity

DO - Abnormally dry

D1 - Moderate drought
- D2 - Severe drought
- D3 - Extreme drought
- D4 - Exceptional drought
[:] Drought not analyzed
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Prepared by Agriculture and Agri-Food Canada's National Agroclimate Information Service. We also acknowledge various provincial, territorial and Created: 2023-09-07
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The Drought Monitor focuses on broad-scale conditions. Regions in northern Canada may not be as accurate as other regions due to limited information.
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Data Publications

* Fang X., Pomeroy J.W., DeBeer C.M., Harder P. and Siemens E., (2019),
Hydrometeorological data from Marmot Creek Research Basin, Canadian
Rggkiz%sl.bEarth System Science Data, 11, 455:471, doi: 10.5194/essd-11-
455-

* Pradhananga D., Pomeroy J.W., Aubry-Wake C., Munro S., Shea J., Demuth
M.N., Kirat N.H., Menounos B. and Mukherjee K., (2021),
Hydrometeorological, glaciological and geospatial research data from the
Peyto Glacier Research Basin in the Canadian Rockies., Earth System
Science Data, 13, 2875:2894, doi: 10.5194/essd-13-2875-202

e Rasouli K., Pomeroy J.W., Janowicz J.R., Williams, T.J. and Carey S.K.,
(2019), A long-term hydrometeorological dataset (1993-2014) of a
northern mountain basin: Wolf Creek Research Basin, Yukon Territory,
ggrlwgda., Earth System Science Data, 11, 89:100, doi: 10.5194/essd-11-89-

https://research-groups.usask.ca/hydrology/data.php
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