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Background Characteristics and Instrumentation Observed Chan

o Wolf Creek Research Basin (WCRB) was established in 1993 by Yukon Government
with university partners because of an absence of cold region process o Southern Yukon, Canada ReSGCIFC h ThemeS
understanding in northern, mountainous environments 60.5°N, 135°W.

o WCRB is in the traditional territories of the Kwanlin DUn First Nation, Ta'an Kwach'dn o 176 km?2 with three distinct
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Council and Carcross/Tagish First Nation o _ ecozones. Elevation 640 to - Sag T 19905 . Changing precipitation regimes .
o It remains one Qf the longest operational northern research sites in Canada with 2100 masl. RIS R v - = — -
publicly accessible data o Headwater of Yukon River Baseline hydrological data collection @ 4
: s % Y VERRLAR o Subarctic climate (DFc). Water balance variability based on slope and aspect Reduced snowpacks g
‘< ‘ ' . o Temperatures range from -1°C Runoff processes and the influence of frozen ground and organic soils and winiCRegeion L et
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to -4°C.

o Precipitation ranges from 250-
400 mm depending on
elevation with strong phase
implications.

 d : Iy \\‘ o6 o White spruce aspen forests
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. e, e _ and alpine vegetation.

< Basin ', 4 AR, - opib L “ N o o Complex geology and glacial

WOILF CREEK history. Thick fill deposits.

- : e o Sporadic permafrost at high
RESEARCH BASIN: { elevation and north-facing

Role of forests in snowmelt processes
ITEX International tundra experiment
Snow processes and chemistry

2000s

Blowing snow and shrub dynamics

Begin water quality and stable isotope studies of runoff generation
First drone/balloon observation of boundary layer processes
Development and testing of the Cold Regions Hydrological model
(CRHM)
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Data Availabllity

& V tream Discharge Guges Z 2 ki < SIOpeS' . . . . O ] O \
B 4 1cicoroiogical Stat R, ) ; ’ o Hydrometric data available on-line in
eorologica ations d X : . .
e " ; , b: o Four long term hydrometric real-fime.
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i K % = = . . o Stream temperature and the role of groundwater
BN | i ot ¥ 4 > Eleiation gauges. o Historical hydrometric data through 2014 . . 7 .
o -Exposed/Alpine . ey i 2100m o Water quality sondes at two has been published in Earth System o Water Che”.“'s”y and dissolved organic carbon quality ‘ 4
AR l 1400 : sites, Science Data o Eddy covariance for evapotranspiration qnd carbon flux work | p— i
| e o Four long term meteorological o quhydrology research relo’rgd fo vegetation water use NS Thawing
station in each ecozone o Climate change scenarios using CRHM : g . permafrost
o Three eddv covariance . C h(] ”eﬂges o Stable isotope collection for blue/green water research it T
stations Y o Enhanced remote sensing, drone and new LIDAR acquisition (2018) E * chemistry
o Multiple instruments for inter- o Northern sites are expensive to run and © Shrup expansion studies cmq soll heo’nn'g experiments :
- D S = comparison (for example, logistics are highly challenging o Considerable inter-comparison work with other northern sites
m snow is measured with 9 o Funding beyond 2023 is uncertain o New groundwater research . oy
distinct instruments at one site). o Backlog of data and updating LIDAR has revealed dramatic o - 018
o Zeverol shollgw v};/ells orlwld two instruments 2020 vegetation changes in only 11
eep groundwater wells. o

.Shrubs>1 m

years. The influence of shrubs is
large on all aspects of water,
energy and carbon cycling.

Wetlands and the role of Coal Lake have not been explicitly tested
Increased focus on deep groundwater processes

Enhanced focus on cold-season processes (aufeis and snow)
Instrument testing facility to fuse remote and ground-based data sets
Site for model testing with an emphasis on cold region processes and
climate change

o Enhanced engagement with local stakeholders and First Nations.

Model testing and developme

o Year-round measurements
now available due to two-full
fime technical staff on-site.
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Renowned UK artist Gennadiy Ivanov
painted pictures of Wolf Creek and 5
the consequences of climate change
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Permafrost probability map from
Lewkowicz and Ednie (2004)
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o Wolf Creek has long been watershed where a 2y v My ) Long-Term Trend
variety of models have been developed and -3+ (since 1950)
tested. Common ones include: -4 — : e

o CRHM 1950 1960 1970 1980 1990 2000 2010

o SHAW Vear

o CLASS/MESH

o STARR o Wolf Creek is experiencing some of the
o HBV-ECOSSE fastest warming in the world.

o GeoStudio o Temperatures have risen 2°C overall and
o SUTRA-ICE 4°C in winter since 1950.
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