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With the increasing concentration of greenhouse gases in the atmosphere, climate
change is now an indisputable fact and has strong impacts on various terrestrial ecosystems
(e.g., cropland, forests, grassland, wetlands, lakes, and deserts) [1]. Over the past few
decades, numerous studies have been conducted to improve our knowledge of the spa-
tiotemporal variation in climatic conditions (e.g., temperature, precipitation, and radiation)
and these variations’ impacts on terrestrial ecosystems [2–4]. In particular, recent multi-
source data and rapidly evolving methods are providing opportunities for researchers to
better understand the complex ecological responses to climate change.

This Special Issue, entitled “Climate Change and Its Impacts on Terrestrial Ecosystems:
Recent Advances and Future Directions”, aims to understand the spatiotemporal changes
in climate and environmental variables and also to evaluate the response of terrestrial
ecosystem to climate change.

A total of eight papers have been published in this Special Issue, three 3 original
research articles reporting on the analysis of regional climate and environmental variables.

Wang et al. [5] partitioned the total precipitation into two components (namely, the
local evaporation and external water vapor advection) and revised the precipitation re-
cycling ratio model, which is used to assess the contributions of moisture from different
water vapor sources to local precipitation in semi-arid inland Eurasia. It was found that
the precipitation recycling ratio increased from 1970 to 2017, with obvious seasonality
in this region. However, a paradox existed between the increasing precipitation and the
decreasing external water vapor input in this region. Using the Clausius–Clapeyron equa-
tion, a physical explanation for trends of the precipitation recycling ratio was provided in
their paper.

Based on the combination of PM2.5 data derived from ground station monitoring
and satellite remote sensing estimation from 2000 to 2021, Jin et al. [6] analyzed the spa-
tiotemporal variation characteristics of PM2.5 concentrations and pollution levels on annual,
seasonal, and monthly scales in the Yellow River Golden Triangle Demonstration Area,
China. They found that the annual average PM2.5 concentrations showed a trend from
increasing to decreasing after 2011. Moreover, the PM2.5 concentrations showed a U-shaped
variation pattern from January to December each year, and they exhibited a spatial pattern
of high values in the central area and low values in the northern and southern parts of the
study area.

Dissolved organic carbon (DOC) in inland waters plays a significant role in the global
carbon cycle and affects global climate change. Liu et al. [7] used field measurements taken
over a year to explore the DOC variability and its influencing factors in ponds draining
differently in a typical agricultural watershed (the Tongyang River watershed, China). They
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found that the DOC concentration varied among ponds draining in different landscapes.
Specifically, the mean DOC concentrations in the natural pond, sewage pond, aquaculture
pond, and irrigation pond were 6.17± 1.49 mg/L, 12.08± 2.92 mg/L, 9.36± 2.92 mg/L, and
8.91 ± 2.71 mg/L, respectively. Meanwhile, the DOC variability was positively correlated
with nutrients, primary production, and precipitation.

There are three papers in this Special Issue that reported on the response of vegetation
growth and agriculture production to climate change.

Qin et al. [8] investigated the temporal changes in vegetation activity responses to
rising air temperature in China’s temperate zone based on long-term normalized difference
vegetation index (NDVI) data sets and air temperature data sets from 1982 to 2015. It
was found that the interannual partial correlation between the NDVI and air temperature
for the growing season in a 17-year moving window showed a significant decreasing
trend during the last 34 years, suggesting that the impact of mean temperature, maximum
temperature, and minimum temperature on vegetation activities exhibited a weakening
trend. Furthermore, the partial correlation showed a more significant and accelerating
decrease for warm years compared to cold years.

Spring phenology is often considered the start of season (SOS) for vegetation. Us-
ing long-term NDVI data sets, Li et al. [9] explored the long-term variation in SOS and
compared the relative importance of climatic factors affecting SOS variation in northern
China. The results showed that the SOS during 1982–2014 had an advancing trend, but it
appeared to be reversed after 1998. The preseason minimum temperature was a dominant
factor controlling the SOS in most pixels in northern China, followed by the maximum
temperature. However, the impacts of temperature on the SOS declined in the period after
1998, especially for maximum temperature.

Zhou et al. [10] employed a random forest model to predict winter wheat yield and
nitrogen losses in the middle and lower reaches of the Yangtze River (China) based on
CMIP6 meteorological data and related environmental variables under SSP126 and SSP585
emission scenarios. The results showed that future temperature and precipitation changes
will decrease winter wheat yield by 2~4% and reduce total nitrogen losses by 0~5%. On
this basis, the authors determined that a reduction of 0.3 times the nitrogen and an increase
of 0.25 times the nitrogen are the minimum nitrogen reduction and maximum nitrogen
increase limits, respectively, for winter wheat field production in the middle and lower
reaches of the Yangtze River.

The two other articles in this Special Issue focused on the modelling of regional climate
and environmental variables.

The study from Bandira et al. [11] utilized GIS-based multi criteria decision making
(MCDM) and NASA POWER data to identify the optimal locations for solar farm instal-
lations, taking the George Town Conurbation, Peninsular Malaysia, as a case study. The
model output showed the capabilities of the GIS-based MCDM method in the rapid identifi-
cation of potential areas for solar farm installations while avoiding areas without potential,
enabling resources to be focused on the feasible sites. Meanwhile, the performance of the
NASA POWER data was satisfactory for the solar radiation and maximum, mean, and
minimum temperatures, showing that the climatic data provided by NASA POWER can
potentially be used for solar farm site selection in Malaysia.

Global warming could increase the potential for wildfires in the future. Ardiyani et al. [12]
developed a hotspot prediction model in the Kalimantan region using climate indicators
such as precipitation and its derivatives, ENSO and IOD. They collected the number of
hotspots, dry spells, and precipitation from 1997 to 2020 for analysis. A hotspot prediction
model was developed using Principal Model Analysis (PMA) as the initial basis of the
model. Furthermore, the Bayesian concept significantly improved the accuracy of the
PMA-based model, especially during extremely dry conditions such as a strong El Niño
or/and strong IOD+.

In conclusion, scientific progress and the recently explored developments are presented
in this Special Issue. Those findings help to improve the understanding of climate change
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and its impacts on terrestrial ecosystems at regional scales. The Guest Editors sincerely
thank all authors for their great contributions and hope that this Special Issue will inspire
future research on this research area.
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