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Land Use and Cover Change (LUCC) is synthetically driven
by a combination of natural and human induced factors
including urbanization, grassland degradation, cultivated
land reclamation, deforestation, and geological hazards.
LUCC has been observed at different spatial and temporal
scales in the context of regional or global climate changes.
At the same time, LUCC can respond to and make an
important impact on the global or regional climate changes.
For example, LUCC directly changes the land surface con-
ditions, such as albedo, roughness, and imperviousness,
and indirectly changes the aerosol and compositions in the
atmosphere, which in turn will change the energy balance
and mass exchanges at the land and atmospheric interface.
Study of the climatic impact of LUCC is of interest to both
scientists and policy makers. Investigation of the interaction
between LUCC and climate changes is a hot research topic in
the scientific community, although it remains a challenging
task because of the strong coupling between LUCC and
climate changes. For example, to correctly interpret long
term data records of surface temperature observations from
meteorological stations, the site locations have to be distin-
guished between rural areas and urban areas. To improve our
understanding of the climatic impact of LUCC, we need to
develop more observation techniques, observation datasets,
and modeling frameworks to support the data analysis,
decision making of LUCC.

The studies included in this special issue cover diversified
areas in LUCC and climate changes. The first category of
the studies is on observation techniques and observation

datasets related to LUCC and the climatic impact. Y. Li et
al. observed the different impact of land use patterns on the
evapotranspiration for a grassland ecosystem. B. Yang et al.
studied the impact of body of water in a city on the heat
island effect using satellite based land surface temperature
observations. Their finding is, the area and spatial locations
of the body of water can be optimized to maximize the
cooling effects from the waters in urban areas. X. Che et
al. developed a method to downscale the MODIS surface
reflectance to improve the extraction of body of water. X. Yao
et al. used the LUCC data in 20 years to study the impact
on regional temperature and precipitation in the middle and
lower reaches of the Yangtze River. It was revealed that the
impact of LUCC on regional temperature is significant, but
not on regional precipitation in this region. W. Hu et al.
investigated the relationship between the land use intensity
and the surface temperature changes in the Dongting Lake
area, China, from year 2001 to year 2010 based on the datasets
derived from Landsat TM. It was reported that the surface
temperature was more sensitive to the land use intensity in
low altitude areas than in high altitude areas.

The second category of studies in this special issue is on
the modeling of LUCC and the climatic impact. M. Wang
and X. Yan used two methods named the “urban minus
rural” and the “observation minus reanalysis” to quantify
the potential impact of the urbanization in the Beijing-
Tianjing-Hebei metropolitan area on the regional tempera-
ture changes. Seasonal patterns of the regional temperature
changes were simulated and it was found out that the latter
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method performed relatively better in this case study. E. Wu
et al. did scenario analysis of potential climate changes and
LUCC in Heihe River Basin of China using the Soil and Water
Assessment Tool (SWAT) and investigated the hydrological
impact in different scenarios. Z. Wang et al. used a structural
equation model to study the impact of LUCC on the regional
climate in Southern China. E. Wu et al. used a hydrologic
model and scenario analyses to quantify the impact of forest
area changes in the head-water area of a river basin on
the water yield variation. Z. Li et al. used the binary panel
logit regression to separate the impact of LUCC, economic
development, and climate change on the land degradation
represented by the NDVI.

This special issue also includes a category of studies
on adaptation/management of LUCC and the regional cli-
mate changes. X. Mao et al. investigated the efficiency of
using constructed wetlands to remove the pollutant from
the agricultural wastewater. The seasonal variation of the
purification efficiency was reported in their study. X. Deng
et al. identified the water scarcity issue for an ecologically
fragile area in a river basin in northwestern China and
proposed solutions to adapt to the regional climate changes.
W. Song et al. assessed the different impact of two vital
ecological policies (Grain-for-Green and Grain-for-Blue) on
the ecosystem service values based on the net primary
productivity and soil erosion. D. Lin and Y. Lin used an
empirical analysis to model the game situation and analyze
the game behaviors of stakeholders of voluntary forest carbon
offset projects in China. They concluded that a win-win
solution can be achieved through the joint participation and a
compromise in the voluntary forest carbon offset projects. C.
Shi et al. developed a system to optimize the land use zoning
to maximize the ecosystem service values under scenarios of
LUCC and climate changes for the middle reaches of Heihe
River Basin in North China. G. Jin et al. employed the fuzzy
weight of evidence model to assess the land use suitability in
amountain area to avoid the potential geological hazards in a
scenario of rapid urbanization in Yunan Province, China. D.
Yuan et al. presented a method to establish the feasibility of
Certified Emission Reduction (CER) quantitative evaluation,
in order to implement the Clean Development Mechanism
(CDM) at the United Nations Framework Convention on
Climate Change (UNFCCCQC).

All the papers in this special issue presented a collection
of latest research results in the field of observations and
modeling of the climatic impact of land-use changes. This
special issue is intended to advance our understanding of the
mechanisms and impacts of LUCC on climate change and
even the human well-being. We are quite optimistic that these
articles would be of great interest to the readers of this journal
and will be of help to address the new emerging challenges in
this field.
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