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Aquatic CH4 emissions
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 Inland water CH4 emissions significant.

GWP of aquatic CH4 emissions exceeds that of CO2.



U.S. Anthropogenic CH4 budget

Natural Gas
7.0 Tg/yr

Ruminants
6.6 Tg/yr

Landfills
5.9 Tg/yr

Petroleum
2.7 Tg/yr

Coal Mining
2.7 Tg/yr

Reservoirs
~2.9 Tg/yr

Beaulieu et al (2014)

2014 Inventory of US Greenhouse Gas Emissions and Sinks
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So here is the current global anthropogenic budget.  The single largest source is fossil fuels, and this includes the mining and distribution of natural gas, followed by ruminants, landfills, rice agriculture and biomass burning.  Here is the slice for CH4.  Estimates range from 20-70, and ~27 is probably our best current estimate.  However, this number is highly uncertain.  In fact, the Intergovernmental Panel on Climate Change has not yet agreed on a methodology for including reservoirs in the global GHG inventory.  Things are even more uncertain for the United States were very few measurements of reservoir-CH4 emissions have been published and reservoirs are not currently included in the EPA’s Greenhouse Gas Inventory.



Approaches for estimating aquatic C fluxes

4Slide compliments of T. DelSontro



2016 Field Surveys

Surveyed Reservoir
Locations and Watersheds:

Cropland

Pasture/Hay

Forest

Developed

Water

18

17

11

1

4

4

15

23

24

1.php

https://www.epa.gov/national-aquatic-resource-
surveys/ecoregional-results-national-lakes-assessment-2012

Land cover data from:
http://www.mrlc.gov/nlcd201
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spend less time

took advantage of land use gradient



2016 Field Surveys
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And we saw a wide range in CH4 emissions

red harsha



Drivers

• National/Regional
– NHDPlus

• Morphology
– Area
– Max/mean depth
– Proportion littoral
– Perimeter
– Shoreline development

• Catchment
– Size
– Slope
– Land use
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• Local scale
– All national/regional scale 

information.
– Direct measures of 

nutrients, chlorophyll, DO, 
and dissolved CH4
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• Local scale
– All national/regional scale 

information.
– Direct measures of 

nutrients, chlorophyll, DO, 
and dissolved CH4

Does local scale information improve 
prediction accuracy?



Modeling approach

• Boosted regression trees
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Watershed < 100 km2

Chl a < 10 ug/L Area < 1 km2

5 15 25 10



Modeling approach

• Boosted regression trees
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Residuals

Residuals

Residuals

Residuals



Modeling approach

• Boosted regression trees
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Data subset 1 Data subset 2

Data subset 3

Repeat
Thousands of 
trees!



Methane Emissions
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CH4 emissions ~ national + local predictors

7984 trees
r2 = 0.97

observed



Methane Emissions
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7984 trees
r2 = 0.97

observed



Methane Emissions
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CH emissions ~ national + local predictors4

1 4

2 5

3 6



Methane Emissions
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CH4 emissions ~ national + local predictors

Predictor variables Prediction error (MSE)

Local + National 4.7

National 6.1



Carbon Dioxide Emissions

16

CO2 emissions ~ national + local predictors

1200 trees
r2 = 0.28



Next steps…..
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• Model improvement
– Expand model to include data from southeastern US and Pacific 

Northwest
– Include additional predictors

• Air temperature
• Lake shape indices
• Sedimentation rates (Clow et al. 2015)

– Upscale to US using NHDPlus
– Repeat for CO2
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