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LANDSCAPE ECOLOGY AND ECOSYSTEM SERVICE VALUE. THESIS
ADVISOR : ASSOC. PROF. SUWIT ONGSOMWANG, Dr. rer. Nat.

323 PP.
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LANDSCAPE/ LANDSCAPE ECOLOGY/ ECOSYSTEM SERVICE VALUE

Land use and land cover (LULC) change occurs due to urbanization caused by
unplanned and uncontrolled urban expansion has significant effects on urban landscape
ecology and ecosystem services functions. Main objectives of the study were (1) to
extract LULC status and its change during 2006 to 2016 and to simulate two different
scenarios in 2026, (2) to assess urban growth impact on urban landscape ecology and
ecosystem services during 2006 to 2026, (3) to identify relationship between ecosystem
service function value and landscape pattern metrics, and (4) to evaluate and predict
impact of urban growth on land surface temperature in Mueang Khon Kaen district,
Khon Kaen province. Herein, Landsat imageries in 2006, 2011 and 2016 were firstly
used to classify LULC types by OBIA and the derived results were applied to simulate
LULC change in 2026 of two different scenarios by CLUE-S model and then to assess
status and its change due to urban growth and its impact on landscape metrics,
ecosystem service value and land surface temperature.

As results, main decreasing LULC area during 2006 to 2026 of two scenarios were
paddy field and field crop while urban and built-up area, range land and unused land

had been continuously increased in these periods. The derived LULC prediction of
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Scenario I and II in 2026 could provide realistic results as expectation. Urban growth
characteristics by three indices (AEII, PU, and SI) indicated that urban area will be
increased with very high urbanization rate and high development of urban area in the
future. Additionally, urban landscape will be more expansion and complexity in
irregularity and urban and built-up area landscape of Scenario I is more modification
than Scenario II and pattern of urban and built-up area was strongly positive correlation
with the area-weighted mean fractal dimension metric. Meanwhile, top three dominant
ecosystem service functions from dynamic LULC data in the same periods were waste
treatment, water supply and climate regulation while top three dominant LULC types
that provide the highest total ecosystem service functions values (ESFV) were paddy
field, water body and marsh and swamp. In addition, percent of landscape of LULC
types was the most dominant independent variable to describe most of the ESFV, except
food production. Finally, the extracted land surface temperature (LST) in 2016 varied
from 18.799 to 34.468°C with mean temperature of 27.07°C and the highest temperature
was mostly found at urban and built-up area such as airport or CBD. Additionally, the
LST and multiple landscape metrics relationship was here chosen an optimum approach
to predict LST since it can provide the highest range, the correlation coefficient and
coefficient of determination values.

In conclusion, it can be here concluded that the integration of remote sensing
technology, geospatial models, landscape ecology and ecosystem service evaluation
can be used as capable tools to quantify LULC status and its change and to assess urban

growth impact on urban landscape ecology, ecosystem services and LST.
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