Advances in Soil Science

GLOBAL CLIMATE
CHANGE AND
COLD REGIONS
ECOSYSTEMS

Edited by

R. Lal
J-M. Kimble
B.A. Stewart

m LEWIS PUBLISHERS

Boca Raton London New York Washington, D.C.



Table of Contents

Section 1 — Soil C Pools of Different Ecoregions

Chapter 1

Soil C Pool and Dynamics in Cold ECOrEgIONS...........coeeveerrerrrcrerrerieeererecteesinsneneseeeeestssssnsnesesaens 3
R Lal and JM. Kimble

Chapter 2

Bioavailability of Organic Matter in Tundra SOils..........ccooooiemieiiiiiciii e, 29
X.Y. Dai, C.L. Ping, and G.J. Michaelson

Chapter 3

Carbon Pools in Tundra Soils of Russia: Improving Data Reliability ........cccccoovvviinniniiinnnciennena, 39
V. Stolbovoi

Chapter 4

Carbon Pools in Antarctica and Their Significance for Global Climate Change...........cccoveenene. 59

G.G.C. Claridge, 1.B. Campbell, and D.S. Sheppard

Chapter 5

Carbon and Nitrogen Storage in Upland Boreal FOrests .........coocouiccnnnininncntnnnneiinnceceenennnn, 79
J.S. Bhatti and M.J. Apps

Chapter 6

Carbon Pools in Soils of the Arctic, Subarctic, and Boreal Regions of Canada............................ 91
C. Tarnocai

Section 11 — Natural and Anthropogenic Disturbance

Chapter 7

Simulated Carbon Dynamics in the Boreal Forest of Central Canada under
Uniform and Random Disturbance RegIIMES.......c.ccocvevevereerercrorerrsernererercseesesssienesmeeeesasssssssessnes 107
M.J. Apps, J.S. Bhatti, D.H. Halliwell, H. Jiang, and C.H. Peng

Chapter 8

Soil and Crop Management Impact on SOC and Physical Properties of
Soils in NOMhEmM SWEEN......c.ccovviiieierireieirt et e re et et resssbebsas s eene et sbeas s saraeos 123
L. Ericson and L. Mattsson

Chapter 9

Impact of Potential Global Warming on Erosion and Water Quality of Some Cryosols ............ 137
R.M. Bajaracharya, R. Lal, and J M. Kimble



Chapter 10

The Soil Organic Carbon Dynamics in High Latitudes of Eurasia Using “C Data and
the Impact of Potential Climate Change ..........c.ccoeververieneenecernensneerienrersrereresssssssssesssssssssssesens 145
S.V. Goryachkin, A.E. Cherkinsky, and O.A. Chichagova

Chapter 11

Influence of Overgrazing by Reindeer on Soil Organic Matter and Soil Microclimate of
Well-Drained Soils in the Finnish SUbarctic...........ccecevceereervrrnnsesenrneeeecsreesecesesee e seennns 163
G. Broll

Section 11l — Methods

Chapter 12

An Approximation of the Organic Carbon Content of the Soils of Alaska’s Arctic Tundra....... 175
L.R. Everett and K .R. Everert*

Chapter 13

Carbon Storage and Accumulation Rates in Alpine Soils: Evidence from
Holocene ChIONOSEQUENCES ........ccceueerrereererrersererererreseesrsereesesesssassstsasesssesasssenesssnsssesssserassenesnses 185
J.G. Bockheim, PW. Birkeland, and W.L. Bland

Chapter 14 ' .

Spatial and Temporal Patterns of Soil Moisture and Depth of Thaw at Proximal Acidic and
Nonacidic Tundra Sites, North-Central Alaska, U.S.......cocoom i ce e s e 197
K.M. Hinkel, F.E. Nelson, J.G. Bockheim, L.L. Miller, and R.F. Paetzold

Chapter 15

Areal Evaluation of Organic Carbon Pools in Cryic or Colder Soils of China.........c.ccccccccne.e. 211
G.B. Luo, G.L. Zhang, and Z.T. Gong

Chapter 16

Temperature and Thermal Properties of Alaskan SoOils...........ccococevormeneroncenencrierennere e 223

R.F. Paetzold, K.M. Hinkel, F.E. Nelson, T.E. Osterkamp, C.L. Ping, and V.E. Romanovsky

Section I\_/ — Recommendations and Conclusions

Chapter 17

The Fate of C in Soils of the Cold ECOTEZIONnS..........ccccceveerrerarerrrarnnrserrnnrrerrensrerssersserssssassrassnes 249
R. Lal and J. M. Kimble

* Deceased



