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-Carbon within permafrost bogs comes from plants and 
animals which have decomposed and collected over 
thousands of years, holding double the amount of carbon 
as the atmosphere today. On top of this, the global soil 
carbon pool is increased by 50% when considering stores 
within permafrost zones, despite the area only accounting 
for 15% of global soil. (Schuur 2015)
-As the permafrost within peat bogs melt it morphs into 
three forms: collapse scars, permafrost plateaus, and 
unfrozen fens. (Fig. 2, Camill 2001) 

Background:

Camill 2001

Motivation:
Although research has been conducted on the carbon 
differentiation between forms of melting bogs, there hasn’t 
been a global study to compare how carbon releases 
differently from these landforms between locations. This 
research would contribute to a global body of work 
studying the impacts of climate change on carbon cycles 
and disruption of northern ecosystems. 

Schurr 2015

Hypothesis: 
We hypothesize that there is a relationship between the 
three categories of permafrost and the soil carbon levels
but there is no global differentiation of this trend.

Prediction:
We predict that carbon levels in the soil will be lowest 
in the unfrozen fen, followed by collapse scars, and 
permafrost plateau because carbon will be released 
into the atmosphere as the permafrost layers melt. We 
also predict that there is no relationship between this 
trend across regions of the Northern Hemisphere. 

Study Design: 
-We propose three replicate study areas at each of four 
regions: Alaska, Quebec, Sweden, and Russia. In each 
location, plots will be determined at the discontinuous 
permafrost boundary with continuous permafrost. Each 
replicate study area will include permafrost plateau, 
unfrozen fen, and collapse scars.
-We will collect data for ten consecutive years to show 
longitudinal trends of soil Carbon change and collect mean 
annual temperature to show climate trend. 
-Soil cores will be collected at each location and carbon 
levels will be measured at three consistent depths

Analysis:
-Since our response variable – carbon concentration- is 
continuous, and our independent variable -permafrost 
melt formation- is categorical including more than two 
groups, the data will be analyzed using ANOVA. 
-Through this analysis we will be able to determine if there 
is a relationship between carbon concentration and the 
melting formation of a permafrost zone. From this analysis, 
we can compare sites regionally to determine if the trend is 
consistent across the Upper-Northern Hemisphere. 
-Our interreference is based on our selected study sites in 
Alaska, Quebec, Sweden, and Russia on the 
discontinuous/continuous permafrost border.

Understanding global climate trends are crucial to 
understanding the rate at which greenhouse gases are emitted 
and climate change impacts can be expected. As the climate 
wars, permafrost melts releasing carbon and accelerating 
climate change, creating a positive cycle sending us into a 
tremendous climate crisis. By understanding the rates of carbon 
expenditure we can best prepare for the ecological impacts of 
climate change while building on research to protect vital 
ecosystems. (Schaefer 2014)

Benefits of Research:

Figure 3: Predictions 
about carbon level in 
each permafrost melt 
zone . The highest 
among of carbon 
being  where the 
permafrost hasn’t 
released it and the 
lowest amount in the 
unfrozen fen.

Fig 1: Permafrost Zones of Northern Hemisphere

Fig 2. Ariel image of permafrost melt zones
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