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Influence of Global Climatic Changes on Wetland

Biogeochemical Processes
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Department of Environmental Science and Engineering, Ewha Womans University, Seoul, Korea

Abstract

This paper reviewed effects of global climatic changes on wetland biogeochemistry.
Wetlands play key roles in global as well as local material cycle, which includes carbon
sequestration, CHas emission and DOC leaching. Increased air temperature, elevated CO: levels
and changed precipitation patterns are believed to affect those processes substantially by
modifying oxygen supply, carbon sources, and decomposition rates. For example, elevated CO»
may increase CHa emission as well as DOC leaching from wetlands. In addition, interactions

of multiple effects warrant further investigation.
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Figure 1. CO: concentration in the atmosphere measured at Manua Loa in

Hawaii.
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Figure 2. Effects of elevated CO2 on CH4 emission from various wetlands.
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Figure 3. Effects of elevated CO2 on DOC release from wetlands and upland soils.
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Figure 4. Effects of simulated drought on methane production rates in wetlands. The red
square represents the rate under control condition, and the blue diamond represents the rate
under drought condition.
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Figure 4. TN concentrations in 3 stations at the estuary of Han river.

a4 &

H7) AR BAZ Q¥ BHAYo] EAS AW, AT FARE §19 22
so] 2 Jge WA Aoz 4B B3, 22 9 T B opge, Wyl F olusEs
o} ol2 oprlHE A%, BEF nAEe Afwsel UE A2 BuSo| Yex
Ao} Agle £EEH B4z ool 4 A We] T YL WL Aoz 4N
B742 2o He, YoM AFE FUSI Yol ohd BATEHO

30
k)
H
rot
£ oo oo Ay

i)

2 Yoy Rolzt
Holth. &, shte] 2% AojHE BANA JAW ATE mehe AA BB FLE ¥
A £ b0l Utk WEH £E, COp £9 W3 59 WHE FA nAsE AT A%

g st

#Ae 2

B =82 aAdivie) 2 87 714 A F A E (R11-2003-006-00000-0)8] A dez2 A=A

P

_44_



REFERENCES

1 B8, 1000, A A R dEr]s Y 845

2. Aber, J. D, K. J. Nadelhoffer, P. Steudler and J. M. Mellilo (1989), Nitrogen saturation in northern
forest ecosystems, Bioscience 39, 378-386.

3. Adams, J. M. and H. Faure (1998), A new estimate of changing carbon storage on land since the last
glacial maximum, based on global land ecosystem reconstruction, Global Plane. Change 16, 3-24.

4. Freeman, C, C. D. Evans, D. T. Monteith, B. Reynolds and N. Fenner (2001) Export of organic
carbon from peat soils. Nature 412, 785.

5. Freeman, C., ]J. Ostle and H. Kang (2001), An enzymic latch on a global carbon store, Nature 409,
149.

6. Freeman, C., N. Fenner, N. ], Ostle, H Kang, D. J. Dowrick, B. Reynolds, M. A. Lock, D. Sleep, S.
Hughes and J. Hudson (2004), Dissolved organic carbon exports from peatlands under elevated carbon
dioxide levels, Nature 430, 195-198.

7. Hoosbeek, M. R., N. van Breemen, F. Berendse, P. Grosvernier and H. Vasander (2001), Limited effect
of increased atmospheric CO; concentration on ombrotrophic bog vegetation, New Phytol 150,
459-463.

8. Hudson, J. J,, P. J. Dillon, and K. M. Somers (2003), Long-term patterns in dissolved organic carbon
in boreal lakes: the role of incident radiation, precipitation, air temperature, southern oscillation and
acid deposition, Hydrol. Earth Syst. Sci. 1, 390-398.

9. Hughes, S., D. J. Dowrick, C. Freeman, M. A. Lock, B. R. Reynolds and J. A. Hudson (1999},
Methane emissions from a gully mire in mid~Wales UK, under consecutive summer water table
drawdown, Environ Sci Technol, 33, 362-365.

10. IPCC (2001), Climate Change 2001: The Scientific Basis, Cambridge University Press, Cambridge.

11. Kang, H. and C. Freeman (2002), The influence of hydrochemistry on methane emissions from two
contrasting northern wetlands, Water Air Soil Pollut 141, 263-272.

12. Kang, H., C. Freeman, D. Lee and W. J. Mitsch (1998), Enzyme activities in constructed wetlands:
Implication for water quality amelioration, Hydrobiologia 368, 231-235.

13. Kang, H, S-Y. Kim, N. Fenner and C. Freeman (2004), Shifts of soil enzyme activities in wetlands
exposed elevated CO,, Sci. Total Environ. (in press).

14. King, J. S., R. B. Thomas, and B. R. Strain (1997), Morphology and tissue quality of seedling root
systems of Pinus taeda and Pinus ponderosa as affected by varying CO. temperature, and nitrogen,
Plant Soil 195, 107-119.

15. Mitsch, W. J. and J. G. Gosselink (1993), Wetlands, John Wiley & Sons, NY.

16. Schlesinger, W. H. (1997), Biogeochemisty: An Analysis of Global Change, Academic Press, San
Diego.

_45_



