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The authors developed a biogeochemistry model, DLEM, which couples vegetation,
hydrology, soil biogeochemistry, land use, and enables the authors to estimate C, N,
fluxes and pool sizes in the land systems. After calibration and validation, they used
this model to simultaneously estimate the spatiotemporal pattern of CH4 and N2O
over terrestrial ecosystem in the continental North America through the past 30 years.
The results are consistent with other studies such as modeling study (Li et al. 1996,
Potter et al. 2006), inverse results (Chen and Prinn 2006), and meta-analysis (Bar-
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lett and Harriss 1993). The biome-level and country-level results are useful for policy
making. Simultaneous covering multiple-biome is another feature of this study. This
study provides useful information to broader scientific community, and fits the scope of
Biogeosciences. It is well-written. I recommend publishing after minor revisions.

1) One latest study conducted by Kort et al (Kort et al. 2008) estimated the spatial
variation of CH4 and N2O fluxes over the entire North America. The authors compare
this study with the continental estimates from Kort et al. (2008). How is the differ-
ence between this study and Kort et al (2008) at spatial scale? 2) The authors used
multiple-drivers, namely climate change, atmospheric nitrogen deposition, air pollution
(O3), land use change, rising atmospheric CO2, for model simulation. The potential
contribution of these factors to the continental and country-level flux might be useful for
scientific community and policy making. However, there are no results or discussions
on this issue. Suggestion to do the partitioning for factorial contribution. 3) Tempera-
ture and precipitation (some time soil moisture) are two major controller on CH4 and
N2O flux (Bridgham et al. 2006). Is it possible to estimate the contributions from these
two factors on the continental level terrestrial fluxes of CH4 and N2O. Please clarify. 4)
Figure 8 shows the consistency between modeled N2O flux and estimations from Xu
et al (Xu et al. 2008). Xu et alæŁŕ estimates are completely depending on temperature
and precipitation. Does it mean estimated N2O flux is determined by temperature and
precipitation in this study? 5) Figure 9. It seems that precipitation exert stronger con-
trolling effects on both CH4 and N2O than temperature. The temperature even does
not yield significant effects on CH4. Why?

Barlett, K. B., and R. C. Harriss. 1993. Review and assessment of methane emis-
sions from wetlands. Chemosphere 26:261-320. Bridgham, S. D., J. P. Megonigal, J.
K. Keller, N. B. Bliss, and C. Trettin. 2006. The carbon balance of North American
Wetlands. Wetlands 26:28. Chen, Y., and R. Prinn. 2006. Estimation of atmospheric
methane emissions between 1996 and 2001 using a three-dimensional global chemical
transport model. Journal of Geophysical Research-Atmospheres 111:D10307. Kort, E.

C1017



A., J. Eluszkiewica, B. B. Stephens, J. B. Miller, C. Gerbig, T. Nehrkorn, B. C. Daube,
J. O. Kaplan, S. Houweling, and S. C. Wofsy. 2008. Emissions of CH4 and N2O over
the United States and Canada based on a receptor-oriented modeling framework and
COBRA-NA atmospheric observations. Geophysical Research Letters 35. Li, C. S.,
V. Narayanan, and R. C. Harriss. 1996. Model estimates of nitrous oxide emissions
from agricultural lands in the United States. Global Biogeochemical Cycles 10:297-
306. Potter, C., S. Klooster, S. Hiatt, M. Fladeland, V. Genovese, and P. Gross. 2006.
Methane emissions from natural wetlands in the United States: satellite-derived esti-
mation based on ecosystem carbon cycling. Earth Interactions 10:Paper 10-022. Xu,
X. F., H. Q. Tian, and D. F. Hui. 2008. Convergence in the relationship of CO2 and
N2O exchanges between soil and atmosphere within terrestrial ecosystems. Global
Change Biology 14:1651-1660.

Interactive comment on Biogeosciences Discuss., 7, 2831, 2010.

C1018


