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Vol. 19, Article number: 18
Research Article

Black carbon and its radiative effect with role in Urban Heat Island (UHI) over India: a review

Sunayana, Nahar Singh, Papiya Mandal® ««««eceeeeeeneeeeaannn.

ABSTRACT

Black carbon (BC) is a major pollutant entering the human
body through PM, s and posing major health effects. India
lying in the Asia region is a major contributor to BC
emissions from the combustion of biofuels. BC present in
the atmosphere is a pollutant deteriorating air quality and is a
light-absorbing aerosol (LAA), thus playing a dual role. In
India, several studies have been published quantifying BC
concentration. The optical measurement of BC has been
carried out at multiple locations in India, and its radiative
effect has been studied using the Santa Barbara DISORT
Atmospheric Radiative Transfer (SBDART) model. This
review is an attempt to collate those studies that have
measured BC and estimated its radiative effect. The BC
levels, spectral Aerosol Optical Depth (AOD), single
scattering albedo (SSA) and direct radiative forcing (DRF) at
the top of the atmosphere (TOA), at the surface (SUR) and
heat within the atmosphere (ATM) for 20 years (2002 to
2023) have been analysed. It was found that many studies for
performing DRF calculations have not used BC
measurements and have used AOD analysis to characterise

-------- https://link.springer.com/article/10.1007/s44273-025-00062-3

the sources of aerosols as direct BC measurements are not
required to estimate the DRF. The selection of AOD
wavelength 500 nm or 550 nm is not clear in the literature
for BC-RF calculations and needs to be standardised for
DREF. IPCC ARG has estimated Effective Radiative Forcing
(ERF) due to BC with temperature and surface feedbacks,
and future studies for ERF need to use climate models with
tools like WRF-Chem. The source of BC is mostly from
fossil fuel or biomass burning during the winter season,
while it is dust aerosols during the summer. Biomass
burning, use of traditional cook stoves and aerosol episodes
contribute to the warming of the ambient environment.
Beijing, China, has reduced ATM forcing in the summer
when compared to Delhi, India, and has reduced the fraction
of heat exerted in the atmosphere. The interactions of BC-
UHI are not studied yet in India, and with the ARFINET
network, an attempt can be made in this direction. The Urban
Pollution Island (UPI)-Urban Heat Island (UHI) review
identified PM, s contributing to UHI intensity during the
summer and winter in metro cities, while BC-UHI
interactions are not dealt with in detail.

Vol. 19, Article number: 19

Research Article

A new hybrid multivariate prediction model based on wavelet transform convolution for PM, 5 prediction

Xinbiao Lu, Wentao Zhang™, Gaofan Zhan, Wen Wu, Changjiang Han, Xiaolong Wu

........................................................

ABSTRACT

With the rapid development of industry and urbanization, air
pollution has become a global environmental issue, with
PM, ;5 attracting widespread attention due to its severe impact
on human health and the environment. Therefore, accurate
prediction of PM, 5 concentration is crucial for environmental
protection and public health. However, the nonlinear and
multivariate characteristics of PM, s data pose challenges to
prediction accuracy. To address this issue, we propose an
innovative hybrid multivariate prediction model called
WTCrossformer, which integrates wavelet transform
convolution (WTC) to better extract local features and
reduce the impact of noise on predictions. Additionally, the
model employs dimension segment-wise embedding (DSW)
and two-stage attention (TSA) mechanisms to capture
temporal and cross-variable correlations in multivariate

------- https://link.springer.com/article/10.1007/s44273-025-00067-y

PM, s data, leveraging a hierarchical encoder-decoder
structure to generate prediction results. This paper selects a
multivariate time-series dataset from the UCI Machine
Learning Repository. There are a total of 13 variables in this
dataset, which details the air pollutant situations and
meteorological conditions at 12 monitoring stations in the
Beijing area over a 5-year period. Comparative experiments
carried out on multiple PM, 5 datasets indicate that the model
achieves relatively high prediction accuracy. It can
accurately predict the trends of PM, 5 concentration, offering
effective guidance for people’s daily life and health. Ablation
experiments further confirm that the introduction of the
WTC module significantly enhances the prediction accuracy.
Our research provides strong technical support for
environmental monitoring and pollution prediction.
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Vol. 19, Article number: 20
Research Article

Peroxide concentrations measured over a rural site in the Hokuriku district, coastal region of the Sea of
Japan, central Japan, during early summer using a helicopter

Koichi Watanabe™, Nanami Maki, Michiyo Chatani, Chisato Maki, Ayami Nakanishi, Yuki Wasada, Taisei Akahori, Ryoga Ono,

Yuta Yamazaki, Chiharu Mori« « =« cceceeeenecencenceneenncanns

ABSTRACT

Atmospheric concentrations of peroxides (hydrogen
peroxide (H,0,) and methyl hydroperoxide (MHP)),
formaldehyde (HCHO), ozone (O3), and sulfur dioxide (SO,)
were measured using a helicopter over Imizu City, Toyama
Prefecture, central Japan in early summer (May and June)
from 2022 to 2024. The impact of transboundary air
pollution was relatively small during the observation days.
H,0, concentrations were higher in the high-altitude
atmosphere than on the ground and were sufficiently high

(GIENIEN)

------ - https://link.springer.com/article/10.1007/s44273-025-00071-2

relative to SO,, similar to the H,O, concentrations previously
measured in mid-summer (August), suggesting that the
potential for sulfur dioxide oxidation is high over central
Japan during warm seasons. HCHO concentrations in the
high-altitude atmosphere were high due to the influence of
air pollution from domestic urban areas. The measurement
results in this study were compared with the results of a
series of helicopter observations previously conducted over
Toyama Prefecture, and the characteristics of the oxidizing
capacity in the atmosphere over central Japan are discussed.

MEOILRE (HARUEGRR) V—F V¥4 b EETAY) 375 —Z2FH L THE S 7B g LR
Wl M AN R GBI M BELL R ORAK RMER AR RE RN KM WORE LR HER. B e

VR IR LK)

20224EH B 2024 EDME (SHE6H) 12 &R KTk
ZEIZBWT, AN a7y —2FH L CRAF OB ]
WAL k%EHO0,) BLXUOXAF Ve Faxjbt F v F
(MHP)). A1V Aa7)VFe K (HCHO). V> (0;) BLVY
TRALIREE (SO,) WIEDOWEZ 1T - 720 BN i, B
B RAGE RO BILIBN /NS D o720 LD H0, 138 1
LODLEBETHD, SORE LKL THaIcE <. Dl

BN (8H) IZBWTHIE SN2 H,0, R L FHEETH -
7o WEEI O HERH AR B\ T IRLHE O AR R BRI LfE
IIHENZ EHARBEEN D, ENOH TR S DOKRETHGD
WEEZF., LZOHCHOBREDSBHWHH S b > 72, Al
TRICBT DPEERIZOWT, FINE EETIhF CloElt
ENFe—HONY) a7 7 —FER L o2 17w, PEkH
A EZOKRKT OB OERIZOWTHERT 5o

Vol. 19, Article number: 21
Research Article

Comparative analysis of polycyclic aromatic sulfur heterocycles (PASHs) in PM, s from Xi’an, China and
Yokohama, Japan: pollution characteristics and source attribution

Kaixu Chen, Weidong Jing, Zhenxing Shen, Tomoaki Okuda™ « ++++++

ABSTRACT

Polycyclic aromatic sulfur heterocycles (PASHs) sulfur-
containing analogues of polycyclic aromatic hydrocarbons
(PAHs) are emerging atmospheric pollutants of concern due
to their potential toxicity and environmental persistence.
This study presents the first comparative analysis of PASHs
in PM, 5 between two representative East Asian cities: Xi'an,
China, and Yokohama, Japan. Ambient PM, s samples were
collected from July 2022 to July 2023, and four PASHs
compounds were quantified using gas chromatography
tandem mass spectrometry (GC-MS/MS). Concentrations,

------- https://link.springer.com/article/10.1007/s44273-025-00069-w

seasonal variations, and emission sources were
systematically analyzed. The results showed that the annual
mean PASHs concentration in Xi'an (156.6 pg/mg) was
significantly higher than that in Yokohama (102.6 pg/mg).
Source apportionment using the Positive Matrix Factorization
(PMF) model identified four major pollution sources in each
city, revealing notable differences in source composition
between the two countries. This study advances the
understanding of the atmospheric behavior and origins of
PASHs in East Asian urban environments and highlights
cross-regional differences in their pollution profiles.
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Vol. 19, Article number: 22
Research Article

Nighttime waste wood burning and its impact on urban air quality: multi-Year measurements in central

Seoul, Gwanghwamun, South Korea

Chaehyeong Park, Seoyeong Choe, Min Young Song, Sung-Kyun Shin, Hajeong Jeon, Dong-Hoon Ko, Myoungki Song, Min-Suk Bae*

........................................................

ABSTRACT

This study examines variations in PM,s mass, chemical
composition, and oxidative potential (OP) at Gwanghwamun
Square, Seoul, using intensive 3-h integrated sampling
campaigns performed in September 2020 and 2022. The
mean PM, s concentrations declined significantly from 20.66
pg/m® in 2020 to 12.04 pg/m’ in 2022, indicating a 42%
reduction in overall particle mass. Despite this progress, the
mass-normalized oxidative potential (DTTm) remained
statistically unchanged (0.04+0.04 vs. 0.03+0.05 uM/ng,
showing that particle toxicity per unit mass did not decrease.
However, organic aerosol components exhibited marked
increases in 2022. Organic carbon (OC) and water-soluble
organic carbon (WSOC) increased by 22% and 82%,

------ « https://link.springer.com/article/10.1007/s44273-025-00074-z

respectively, and primary organic carbon (POC) experienced
more than a twofold rise. Levoglucosan (LEVO)
concentrations grew by 37%, especially during nighttime
periods, and the levoglucosan-to-POC ratio (LEVO/POC)
surpassed 35 x 10™° pg/ug at night, providing clear evidence
of intensified biomass burning contributions. Annual
flammable waste wood generation increased substantially in
2022, further supporting the conclusion that nighttime waste
wood combustion contributed to higher organic aerosol
levels and persistent OP values. These findings emphasize
that reducing PM, s mass alone is inadequate; targeted
interventions to control nighttime biomass burning are
essential for lowering health-relevant aerosol toxicity in
urban Seoul.
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