
1. Description of Scotty Creek research basin and current infrastructure 
 

1.1  Geography 
 
Scotty Creek basin is located roughly 40 km south of Fort Simpson, NWT, in the Liard 
River watershed (Figure 1). The estimated size of Scotty Creek basin, based on the 
gauged stream outlet is 140 km2. Discharge (and stage) from the basin has been 
monitored since 1996 by the Water Survey of Canada, and has been analyzed in several 
studies (e.g. Connon et al. 2014). The climate is described as dry-continental, with long 
winters and short summers. Air temperature records indicate that the climate of the region 
is warming over the past several decades.  
 
The land cover of Scotty Creek basin is primarily described as forested uplands and 
lowland peatlands, which include tree plateaus (underlain by permafrost), bogs and fens. 
A 4-m land cover classification was completed over Scotty Creek basin (Chasmer et al. 
2014). According to this classification (Figure 2), the land cover composition is 
approximately 48% uplands, 20% treed plateaus, 19% bog, and 12% fen.  

Figure 2 (a) Scotty Creek basin land cover classification and (b) sub-section of the basin where science activities are 
concentrated. Note that the map of installed science instruments is not comprehensive (e.g. water level recorders, and soil 

moisture and soil temperature monitoring stations not shown). 
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The primary focus of research efforts in the basin is on the lowland peatlands, specifically 
located in a sub-area around Goose Lake (Figure 2). This sub-area has relatively minimal 
topographic variability. Treed-plateaus (Black spruce) are underlain by permafrost and 
are elevated approximately 1-2 m relative to surrounding features. Permafrost thaw 
results in the loss of tree cover and the conversion of plateaus to bogs. The rate of thaw 
has accelerated since the commencement of field activities in 1999. The surfaces of 
permafrost plateaus consist of dense layers of organic material, such as mosses and 
lichens. Fens and bogs are considered wetlands, as they are perennially saturated. Bogs 
and fens are generally tree-less, although some sparse tree coverage (Tamarack) and 
shrubs and sedges can be observed along the periphery of fens. For further reference, 
the biophysical features, soil properties and permafrost characteristics, and the 
hydrological roles of the three main land cover types in this sub-area are documented in 
detail in Scotty Creek science publications (A1). 
 
A grid of both seismic lines and winter roads exists through the basin (i.e. linear 
disturbances). These deforested disturbances are approximately 6-10 m wide, with a 
topographic depression relative to the surrounding features. The linear disturbances are 
considered permafrost-free areas. The total length of linear disturbances in the basin is 
133 km for a density of 0.95 km/km2. A significant amount of work has been done to study 
the implications of linear disturbances a this site (e.g. Braverman and Quinton, 2016; 
Williams et al. 2013).   
 
A wildfire occurred in an area along the south side of Goose Lake in summer 2014 (Figure 
2a). Field-work has been conducted at this site, along with a paired unburned site, since 
2015. The purpose of this work is to study the wildfire impacts to soil hydrology, snow 
melt, surface energy budgets, permafrost thaw, and biogeochemical properties.  
 
1.2  Current infrastructure 
 
Automated science infrastructure has been installed in the sub-area of Scotty Creek basin 
(Figure 2b). This includes numerous climate stations, which record: incoming/outgoing 
shortwave and longwave radiation, soil moisture, soil temperature, wind speed, air 
temperature, relative humidity and snow depth in a localized area (SR50). Most of these 
stations are also equipped with a tipping-bucket rain gauge (with the exception of the 
most northerly station), while there are also two shielded gauges, a Pluvio and a Geonor 
located near Goose Lake field camp and near First Lake to address undercatch and poor 
data quality in some tipping bucket rain gauges (Blue markers in Figure 2b). The climate 
stations are strategically distributed among land cover types for use in characterizing 
surface energy balances. Additional end-of-season snow surveys are performed annually 
along transects traversing all land-cover types and border features. 
 
Automated soil moisture and soil thermistor sensors are placed at multiple sites in 
addition to the climate stations. A large number of water level recorders are distributed 
throughout the basin for use in delineating flow cascades and hydrologic connectivity, 



these are indicated as red diamonds in figure 3. Additional water level recorders are 
placed along the NE-SW seismic line running between Goose and First Lakes, in the 
northerly region of the study site, and some additional waterlevel records are available 
for previous years, providing boundary and initial conditions for various parts of the 
landscape. The water level records report the water level fluctuations in wetland features 
– bogs and fens – as well as some confined Taliks.  
 

 
Figure 3 



The position and evolution of the frost table has been recorded at 3 m intervals along all 
of the transects shown in blue in Figure 3 throughout the thaw season for multiple years. 
Additional transects have been established (shown in red) in features which demonstrate 
accelerated thaw rates. Measurements of the active layer thickness in different land cover 
regions have been made across the landscape (not shown in figure). The edges of various 
wetland features have been especially monitored for frost table and permafrost evolution, 
with an additional lake transect and short transects surrounding bogs and fens. Hydraulic 
conductivity of thawed soil has been measured at the yellow markers in figure 3, as well 
as the hydraulic conductivity of the permafrost was measured at the seismic line.  
 
Carbon flux towers are located in the basin, at landscape and wetland sites (Figure 2b). 
These are operated by the Atmospheric Biogeosciences at High Latitudes research 
group, based at Université de Montréal (http://www.atmosbios.com/). 
 
High-resolution DEM data is available for the area shown in Figure 2a), which extends 
slightly beyond the watershed boundaries for the Scotty Creek gauging station. 
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