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Regional scale mapping of topsoil LE STUDIUM
carbon sequestration potential in Taiwan instime for Advanced studies

Chien-Hui Syu !, Bo-Jiun Yang , Hsin-Ju Yang, Tsang-Sen Liu, Horng-Yuh Guo

Taiwan Agricultural Research Institute - Taiwan
Corresponding author email: chsyu@tari.gov.tw

o Abstract C

Increasing soil organic carbon (SOC) sequestration is considered as one of the effective solutions for climate change mitigation and
adaptation, thus developing accurate prediction and mapping methods is important for estimating the carbon stock in soils of regional
scale. In addition, due to there is an upper limit of SOC storage, the capacity of SOC saturation must be evaluated before calculating
the SOC sequestration potential (SOCgp). The objectives of this study are to model and map SOCgp (topsoil: 0-30 cm) at regional scale
using digital soil mapping and to compare the differences in those among different land use (paddy, upland, orchard, forest and other).
The performance of SOCg, prediction was assessed by validation data and we obtained an R? of 0.59, and the spatial distribution of
SOCg, was mainly controlled by climatic and topographic factors such as mean annual temperature (MAT) and elevation (DEM). The
average SOCg; of the paddy field (4.97 kg m) in this study area is higher than the other land use types (0.10-2.33 kg m?), and the
most of forest topsoil in the slope and mountain areas (elevation above 100 m) are over-saturated with a SOCg;p less than 0. We also
found that the SOCg, was strongly related to elevation for all land use, the contents of SOCg, of plain areas (4.47 kg m?) are
significantly higher than those in slope (0.76 kg m?) and mountain (0.05 kg m?) areas. In total, the SOPg; for the topsoil of this study
\ area was about 2.28 Mt, which accounts for 19.5 % of total SOC saturation stocks. X
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Materials and methods Results

Study area @ ;)

Taichung City

Yunlin Gounty

"  Chiayi County ,,
I - 1001

0
(kilogram per square meter)

igh 3844
-

Low: 00 o) 0 510 20 30 4
4 \ e St Kilometers e

fehad Fig. 2. The predicted map of (a) SOC sequestration potential, (b) SOC

saturation and (c) SOC stock.

Tab. 1. The predicted SOC sequestration potential at different land cover in
(a) plain, (b) slope and (¢) mountain areas.

(a)
o E. | Landcover ~ Area (ha) 0-30cm SOC,, (kg/m®) SOC,, (Tg)
. o _ . Min Max Average
Fig. 1. Sample distribution map of Zhoushui river basin, and the photos of Paddy 7230 1.70 9.79 4.98 0.36
profiles in different land cover. Upland 5045 1.15 10.01 425 0.21
. : . Other 17951 0.06 9.84 442 0.79
SOC saturation and sequestration potential Orchard 1124 118 8.95 4.01 0.05
. . Forest 743 0.85 9.08 3.06 0.02
* SOCsat = 4.09 + 0.37 * finefraction (b)
Where finefraction is the content of particle-size < 20 um (%). Landcover  Area (ha) 0-30em SOC,, (kg/m?) SOC,, (Tg)
(Hassink, 1997) Min Max Average
2 Paddy 21 0.19 5.27 3.54 0.00
* SOCsp = (SOCsat — SOCfine) * BD * D + 10 Upland 12164 0.00 7.05 124 0.15
Where SOCy;,. is C in fine fraction (g kg™'), BD is bulk density (kg m?), Dis ~ Other 30682 0.00 6.17 1.28 0.39
depth. Orchard 4225 0.00 6.00 1.72 0.07
(Chen et al., 2018) Forest 52916 0.00 5.08 0.27 0.14
(c)
References Landcover  Arca (ha) 0-30em SOC,,, (kg/m’) Soc,, (Te)
Chen, S, MP., Martin, NPA. Saby, C. Walter, D.A. Angers, and D. Mg My Averige
5 2 . A Paddy 0.00 0.00 0.00 0.00 0.00
Arrouays, 2018. Fine resolution map of top- and subsoil carbon sequestration
0 B 5 Upland 3009 0.00 4.25 0.53 0.02
potential in France. Sci. Total Environ. 630, 389-400. Other 2703 0.00 425 036 0.01
Hassink, J., 1997. The capacity of soils to preserve organic C and N by their g qparg 756 0.00 349 023 0.00
association with clay and silt particles. Plant Soil 191, 77-87. Forest 177996 0.00 3.83 0.03 0.06
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