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WASSANA PHANURAK : THE ASSESSMENT OF LAND USE CHANGE
AND FOREST CARBON SEQUESTRATION AT THAP LAN NATIONAL
PARK. THESIS ADVISOR : ASST. PROF. DR. PONGTHEP

SUWANWAREE, Ph.D. 243 PP.
LAND USE CHANGE/ CARBON SINK/ THAP LAN NATIONAL PARK

Thap Lan National Park, the second largest national park of Thailand, has an
important role in conserving biodiversity and carbon sequestration in Thailand and
Southeast Asia. The decline of forest and carbon storage of this area can affect climate
and livelihood of local people. Therefore, the objectives of this study were to observe
land use change of Thap Lan National Park and its 5 km buffer zone during 1987-
2006, to assess forest community, and to estimate carbon storage in forest biomass and
in soil. The results revealed that forestland of Thap Lan National Park decreased 3.0%
from 1,948.73 km? in 1987 to 1,890.20 km? in 2006. Dry Dipterocarp Forest (DDF)
was the most decreasing land use (17.9%), followed by Mixed Deciduous Forest
(MDF) 4.8%, which decreased from 197.15 and 500.58 km?in 1987 to 161.72 and
476.35 km? in 2006, respectively. The decreasing of forestland during 1987-1997
correlated with the increment of water body by the construction of Lam Plai Mat dam.
Furthermore, agricultural and other lands were increased 12.9% from 248.50 km? in
1987 to 280.69 km? in 2006, which seem to expand into forest area. Field crop,
grassland, and other lands tended to increase along with the decreasing of paddy fields
and perennials and orchards. During 1987-2006, urban and built-up gradually
increased 35.0% from 11.11 to 15.00 km?. In addition, the changing of each land use
in 5 km buffer zone had the similar trend as inside Thap Lan National Park, but the

percent changing was higher. In the 5 km buffer zone between 1987 and 2006, the
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forestland also decreased 6.5% from 1,041.35 to 973.28 km?” The forest structure
survey revealed three forest typescomposed of different plant species and
composition. A total of 141 species were found in three forests. Dry Evergreen Forest
(DEF) had the most diverse plants, followed by MDF and DDF at 81, 63 and 32
species, respectively. Ficus curtipes Corner, Pterocarpus macrocarpus Kurz, and
Shorea obtusa Wall. ex Blume were the most dominant species in DEF, MDF and
DDF with important value index of 13.63, 26.42 and 91.00, respectively. Although
there was no significant difference, carbon sequestration in plant biomass of DEF was
higher than those of MDF and DDF which were 113.89, 64.61, and 27.91 tC/ha,
respectively. Combining with forest area, the estimated total forest carbon
sequestration in Thap Lan National Park was 18.03 million tC in 1987, while it
declined 1.3% to 17.79 million tC in 2006, losing 12,631.58 tC/yr. The total carbon
sequestration in Thap Lan National Park and its 5 km buffer zone could be predicted
asy = -0.0144x + 46.573, R? = 0.920 and y = -0.0166x + 41.457, R? = 0.976, where
y = total carbon sequestration, x = year (Christian Era), respectively. Furthermore, soil
organic carbon (SOC) significantly accumulated in the top 10 cm and decreased with
soil depth (p < 0.05). The soil organic carbon was not significantly different among
the three forest types, but DEF had slightly higher SOC at 0-10 cm depth than those of
MDF and DDF which were 3.90, 3.10 and 2.77%, respectively. Finally, this study
shows a significant loss of both natural forest area and carbon storage in Thap Lan
National Park and 5 km buffer zone. Without any intervention, this loss will continue

affecting climate change of both local and regional areas.
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