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Abstract: As the largest carbon pool of terrestrial ecosystems and is the main container and carrier of carbon sequestration
in the terrestrial ecosystem soil plays an important role in the global carbon cycling. Soil organic carbon ( SOC) covering
more than half of the carbon storage in the soil carbon pool is an important contributor to the variation of atmospheric CO,
concentration. To measure and evaluate the quantity and dynamic change of SOC is essential for understanding soil carbon
sequestration processes and thus the global carbon balance.

Land use/cover change affects not only the concentration and distribution of SOC directly but also the characteristics
of SOC indirectly by influencing the factors of SOC formation and transformation and further influence greenhouse gas
emissions and carbon flux in the terrestrial ecosystem. Literature results reveal that conversion of farmland to forest or
grassland usually leads to the net SOC sequestration while reclamation of grassland or forestland generally decreases the
SOC concentration. Conversion of forestland to grassland is most likely to decrease the net SOC sequestration rate.

Land management activities affect SOC balance due to fertilization irrigation direct additions of C in organic
amendments and the amount of carbon left after biomass removal activities such as crop harvest timber harvest fire or
grazing. Decomposition largely controls C outputs as highly influenced by changes in moisture and temperature regimes
and the level of soil disturbance resulting from the management activities. In most major agricultural silvicultural and
pastoral systems recommended or good management practices such as fertilisation irrigation conservation tillage
( minimum and no-tillage) and retention of plant residue commonly led to the SOC increasing. On the contrary
traditional management measures such as conventional tillage cleaning for natural vegetation whole tree harvest practices

severe fires long-term heavy grazing and pest outbreaks decrease C inputs and thus SOC storage in most cases.
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Land use changes at present or in the past are critical in determining the distribution and size of global or regional
terrestrial carbon sources and sinks. Accurate estimations of land use/cover composition and changes in the terrestrial
ecosystem are increasingly important not only for estimating the carbon balance but also for mitigating climate changes and
guaranteeing food security. Studies on SOC storage and its dynamic change caused by land use change are important to
deepen the understanding of relationship between land use and global climate change. By literature review this paper
summarizes major research progresses on the effects of land use change on SOC at home and abroad explaining the process
and mechanism of SOC change induced by changes of land use and land management mainly in farmland forest and
grassland ecosystems. Further it summarized characteristics applications and existing problems of two principal research
methods i.e. experimental methods and model approaches. Finally research trends on the effects of land use change on

SOC are overviewed.

Key Words: land use change; land management change; soil organic carbon
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Table 1 Changes in SOC storage induced by land-use conversion
soC " Net SOC -
Land use changes sequestratlor; rat(j Uncertainty References
/(Mg Chm ™ a™")
g Arable to ley: arable rotation 1.6 — 23
g Arable to grassland( 50 a.35 a) 0.3—0.8.0.63 — 22
g Arable to grassland( 15—25 a) 0.3—1.9 +0.6 110% 24 2
g Arable to permanent pasture 0.27 — 25
g Arable to forestry( 50 a) 0.26—0.35 — 26
g Arable to forestry( 25 a) 0.3—0.6 >50% 24 2
g Arable to forestry 0.5—1.4 >50% 25
g Grassland to arable( 20 a) -0.95 +0.3 95% CI 29 28
g Grassland to arable -1.0— -1.7 >50% 24 2
g Grassland to afforestation( 90 a) 0.1 +0.02 95% CI 29
g Grassland to afforestation( 14—>53 a) -0.18—0.23 — 30
g Grassland to afforestation( 10 a) 0.5—0.7 — 31
g Moorland to grassland -0.9—-1.1 — 29
g Forestry to arable -0.6 — 24
g Forestry to arable( 45 a) -0.2 — 2
g Forestry to grassland -0.1 +0.1 95% CI 29
g Forestry to grassland( 8—25 a) -0.9—0.91 — 32
g Forestry to grassland( 80 a) 0.15—0.22 — 32
g Peatland to cultivation -2.2— -5.4 — 33
g ( ) Wetland to arable ( temperate and boreal) -1.0— -19 — 9
Wetland restoration 0.1—1.0 — 9
Revegetation on abandoned arable 0.3—0.6 >50% 34
Revegetation on wetlands from arable 2.2—4.6 >50% 35
Revegetation on wetlands from grassland 0.8—3.9 >50% 35
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Table 2 Land use change and soil organic carbon storage in China
SOC
Typical ecological S > > 2
ypical ecological Land use changes QOC-(ontent/( kgC/m”) or References
zones densitychanges
. g (15 a) 0.17% (0—70 cm) 40
Temperate arid and g (25 a) . [s} (25 a) 1.77% 0.98% ( 0—20 cm) 39
semi arid areas g (1 a5 a.10 a) -1.45%+ -2.91% + —=3.54% (0—20 cm 37
-5.38— —5.05kgC/m*«
g (10a). g (104 5. 387 5. 05kgC/m 38
-0.97kgC/m*( 0—100 cm)
g (192) . g (19 a) g 1.15%—1.39% .1.05% —1. 45% . s
Temperate humid and (19 a) 1.06% —2.28% ( 0—20 cm)
semi-humid ¢ 18 a) . 18 a) .
semi-humid areas g (184) 9 (18 a) 0. 44% 0. 35% 0. 357% 0. 337% (0—20 cn) 46
(18 a) . g (18 a)
g . g .9 (25 -0.632% - —0.369% 0. 567% 0. 304% "
a) . g (25 a) (0—110 cm)
14 a) . a) |
g (142) g (9a) 0. 073% 0. 367% 0. 717% ( 0—20 en) 44
g (14 a)
o , g (2ta), G0 (L g —0.9450% . —0.28% 1. 754% .
Subtropical humid — a) . g (8 a). g (21 a) g 2.473% (0 - 20em) 51
and semi-humid areas (21 a) ’ ? om
g (15—50 a) . g -0.461——1.591% .0. 279% . ul
(>50 a) . g ~1.189% (0—10cm)
g ( ) (20 a) . g ~3.08— —3.504 kgC/m>. —4. 082 kgC/m>. .
(20 a) . g (7 a) -5.103 kgC/m?(0—20 cm)
g . g (4—5 a) g ~0.562% (0—20 cm) . —0. 435% (0—20 cm) . 45
(4—5 a) -0.127%(0—35 cm)
g (30 a) . ( ) (30 a) -8.9 kgC/m*+ —16 kgC/m?( 0—70 cm) 50
The Qinghai-Tibet g (5a) . g (8 a) 0.419 kgC/m?.1. 280 kgC/m*( 0—20 cm) 49
Plateau g (25a) . g (25 a) . -0.498%+1.611%  -2.071% - 43
g (25a) . g ( >15a) -3.21%(0—20 cm)
9 (45a) . g (259) g 36000 . 9.07% « —11.392% (0—20 en) 47
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