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There is large uncertainty about how carbon in Arctic wetlands will respond to 

climate change [ACIA, 2004; Schuur et al., 2015]. Understanding changes in 

CO2 flux and its potential drivers is a crucial first step towards determining how 

Arctic wetland carbon balance will change with climate change. This study 

synthesizes micrometeorological data from across the Arctic to address the 

following research questions:

Methods

Results
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Potential Ecosystem Carbon Storage

Vegetation

Soils

(Left) Carbon storage in vegetation and soils. Wetlands play a 

disproportionate role in carbon storage relative to other ecosystems

Analysis

Gaps in flux tower data can occur 

from either instrument outages or 

the quality control process. Before 

analysis, data were gapfilled

[Reichstein et al., 2005]. Trends in 

CO2 flux and meteorological 

variables were tested at sites with 

at least 7 years of data

• Trend test – Mann Kendall

[Mann, 1945]

• Magnitude of trend – Sen slope

[Sen, 1968]

Annual Summer CO2 Balance
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Currently, Arctic wetlands are a CO2 sink, though they are

not storing as much carbon as many mixed forest

ecosystems around the globe.
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Trend in CO2 flux over time
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Trend in Temperature over time
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Trend in VPD over time
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Trend in Evapotranspiration over time
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Trend in Shortwave Radiation over time

Each figure shows the results of

the Sen Slope indicating the

magnitude of the trend for each

variable. Red bars indicate a

statistically significant trend (p-

value < 0.05) while gray bars

represent trends that were not

statistically significant.

Introduction & Background

Wetlands serve as an important sink in 

the global carbon cycle. Unfortunately, 

wetlands are more vulnerable to climate 

change than other ecosystems [Erwin,

2008], and as our climate continues to 

warm, northern latitudes are expected to 

experience the bulk of the warming 

[IPCC, 2007]. 

atmosphere

Sink

( ‒ flux)
Source

( + flux)

ecosystem

CO2

Currently, Arctic wetlands act as a sink for CO2.

However, two potential ecosystem responses to

climate change include the wetland becoming a

greater sink for CO2 or the wetland shifting from a

sink to a source of CO2.

1. How is CO2 flux changing in Arctic wetlands?

2. How are the potential drivers of CO2 flux changing in Arctic wetlands?

Study Sites

Conceptual Model

I hypothesize that variations in CO2 flux can be 

explained by meteorological variables including:

• Temperature

• VPD (Vapor Pressure Deficit)

• Precipitation

• Shortwave radiation

• Evapotranspiration

Warmer and drier Arctic conditions 

can diminish the productivity of Arctic 

wetland vegetation as shown in the 

figure on the left. This could potentially 

cause the wetland to shift from a sink 

to a source of atmospheric CO2.

Instrumentation at each micrometeorological flux tower (above) 

located at each study site (right) takes near continuous 

measurements of CO2 flux and various meteorological variables.

Data loggerTemperature sensor
Open-path sonic 

anemometer/ IRGA

source
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(Right) Time series of summer CO2 flux data from each site

that has at least 7 years of data. Green points represent a

positive CO2 flux (source) while the blue points represent a

negative CO2 flux (sink).
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Annual Summer CO2 Average

Although Arctic wetlands are acting as a CO2 sink, the

standard deviation associated with each site indicates that

they could potentially act as either a sink or a source.

• All 10 sites act as a sink for CO2 during the summer

• 3 of 4 sites show a statistically significant trend in CO2 flux over time

- 2 of these 3 sites show increasing CO2 flux (potential future source)

- 1 of these 3 sites shows decreasing CO2 flux over time (potential sink)

• Most meteorological variables show strong site to site variability

Conclusions & Future work 

Conclusions

• Modeling to understand meteorological variables as drivers of CO2 flux

• Predict future CO2 flux as with changes in climate

Future work
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