
Objectives:
Aerosol optical properties are studied using data from ground-based and ship-borne sun and sky radiometer measurements. We are seeking in
this data information on the aerosol optical properties with respect to their temporal and spatial variability and validation of Satellite and
numerical models. Furthermore, effect of earth climate change with Aerosol and Cloud.

Fig.1 Aerosol optical depth at 0.5 µm (upper) and Ångström exponent (lower) during MR16-08 to MR21-06 Leg.1 cruise by R/V Mirai, JAMSTEC.

Summary: Although it was affected by the COVID-19, it was possible to continue observing about 50 to 70 % (Maintenance 30%) in this JFY2021.
Major topics: Monthly mean of AOD was slightly lower and lower by the 20 years long-term record at Toyama, Japan site.
The effects of the Nishino-shima and the other volcano were confirmed in several Japan site.

JFY2022 plan: We will continue observing in the JFY2022 below topics and plan.
Ground-based: Unzen/Nagasaki site will be start.
Ship-borne: We have plan to one R/V Mirai cruise in the JFY2022.

Fig.3 Monthly mean of Aerosol optical depth at 0.5 µm (AOT(0.5))
during 2002.04 to 2021.11 in Toyama, Japan.
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Fig.2 Aerosol optical depth at 0.5 µm at Tropical ocean areas
during MR16-08 to MR21-06 Leg.1 cruise by R/V Mirai, JAMSTEC.

(YMC campaign: Yoneyama and Zhang, 2020, GRL. )
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Aerosol optical depth at 0.5 µm
Years of the Maritime Continent
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Abstract Years of the Maritime Continent (YMC) is a multiyear international program with participants
from over 15 countries. Its overarching goal is to expedite the progress toward improving understanding and
prediction of the local oceanic and atmospheric multiscale variability of the Indo‐Pacific Maritime
Continent (MC) and its global impacts. YMC is motivated by the unique role of the MC in both the local and
global weather climate systems, our lack of understanding of the key processes governing this role, and
persistent systematic biases and errors in numerical model output for the region. YMC builds a
comprehensive observational data set of the MC weather climate system, encourages observation‐modeling
integration, and educates the next generation of scientists who will be the core workforce and leaders to
further advance the study of the MC.

Plain Language Summary Years of the Maritime Continent is a multiyear international
program to study the weather climate system of the Indo‐Pacific Maritime Continent and its global
impacts. Systematic biases in regional rainfall produced by numerical forecast and climate models and
incomplete knowledge of the regional weather climate system motivated this program. This program
conducts field campaigns to collect atmospheric and oceanic observations. Its preliminary results reveal new
information that encourage further researches by combining observations with numerical models. This
article also serves as a solicitation for contributions to a cross‐organization special collection of publications
in journals of seven professional organizations. This special collection is intended to promote further studies
on the diverse nature of the weather climate system of the Maritime Continent.

1. Introduction
The Indo‐Pacific Maritime Continent (MC) is a unique mixture of over 22,000 islands in the middle of
Earth's warmest body of water, the Indo‐Pacific warm pool. This largest archipelago on Earth is known
for its complex geophysical setting, its marine and land biodiversity, and its rich human history and culture.
The MC plays a pivotal role in the global weather climate system (Ramage, 1968). The intricate distributions
of land, sea, and terrain of the MC cultivate intriguing scale interactions, which breed high‐impact local
events such as floods. Predicting extreme events associated with the diurnal cycle, synoptic weather systems,
the Madden‐Julian Oscillation (MJO), and monsoons is of paramount socioeconomic benefit to the region.

The MC hosts the world's strongest atmospheric convection center. Its tremendous energy release fuels the
global atmospheric circulation, including Rossby wave trains that emanate out of the tropics and influence
weather at higher latitudes (Jin & Hoskins, 1995). MJO teleconnections sensitively depend on the location of
its convection center relative to the MC (Adames &Wallace, 2014). The MC is, however, a known barrier to
MJO propagation (Zhang & Ling, 2017). Because of its atmospheric deep convection that penetrates the tro-
popause and generates strong gravity waves, the MC is a primary spot for vigorous stratosphere‐troposphere
interactions (Fueglistaler et al., 2004). The Indonesian Throughflow (ITF), the artery connecting the tropical
Pacific and Indian Oceans, is a crucial branch of the global ocean circulation that affects the climate of the
region and afar (Gordon, 2005). There are many natural and anthropogenic sources of aerosol in the MC,
making it a complex and highly interdisciplinary natural laboratory to study interactions between aerosol
and other elements of the regional and global atmosphere (Reid et al., 2013).

Global climate models and weather prediction models suffer from persistent systematic biases in precipita-
tion and limited predictions skills in the MC region (Wang et al., 2019). They cannot reproduce the observed
diurnal cycle (Love et al., 2011), and they exaggerate the MJO barrier effect of the MC (Kim et al., 2016).

Years of the Maritime Continent (YMC), a multiyear (2017–2021) international endeavor, is organized to
expedite the progress toward improving understanding and prediction of local multiscale variability of the
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barrier effect include blocking of surface evaporation by the islands (Sobel et al., 2010), topographic
interference with the low‐level flow (Hsu & Lee, 2005; Inness & Slingo, 2006; Wu & Hsu, 2009), and the
perpetual diurnal cycle in precipitation over land that drains energy (Neale & Slingo, 2003) and inhibits
MCS from fully developing over water to carry the main convective signals of MJO propagation through
the MC (Zhang & Ling, 2017). Future studies on the barrier effect need to address what causes it and how
it can be overcome for some MJO events to propagate through.

Figure 1. Schematic diagrams of major phenomena under study by YMC. (a) Approximate locations of the Indonesian
Throughflow (ITF), South China Sea Throughflow (SCSTF), and Borneo vortex. The monsoons, cold surges, land‐sea
breezes, aerosol, and the MJO can cover much broader areas than indicated. The upper‐right inlet shows the MC in a
global context. Numbers, which correspond to those in Table 1, mark approximate locations of intensive observations.
Dots indicate radiosonde stations operated by the participating MCmeteorological agencies. (b) Illustration of the diurnal
cycle in rainfall; land‐sea breezes; troposphere‐stratosphere interaction; upper‐oceanic processes including advection,
tidal mixing, and internal gravity waves; and air‐sea interaction including surface heat fluxes induced by surface wind
and upper‐ocean mixing driven by wind and buoyancy. The two horizontal blue dashed lines represent the tropical
tropopause layer (TTL). Phenomena not included are the boreal summer intraseasonal oscillation (BSISO), atmospheric
equatorial waves, coastal Kelvin waves and upwelling, and freshwater runoff.
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Aerosol optical properties of JFY2021:
Due to the COVID-19, Observation & maintenance
of the Sky radiometer could not be performed as
usual for the past two years. Especially, it is
difficult to Cruise campaign. We will show the
three example results (Fig.1, 2 & 3) of JFY2021.
Figure 1 shows aerosol optical depth at 0.5 µm
(upper) and Ångstöm exponent (lower) vs Latitude
and Logitide during MR16-08 to MR21-06 Leg.1
cruise by R/V Mirai. The effects of the
Anthropogenic (effective of continent) and Natural
aerosols (e.g. Nishino-shima volcano) were
confirmed in 5 years cruise. Figure 2 shows
Aerosol optical depth at 0.5 µm at Tropical ocean
areas during MR16-08 to MR21-06 Leg.1 cruise by
R/V Mirai, JAMSTEC. (YMC campaign: Yoneyama
and Zhang, 2020, GRL. ). It is high AOD in the near
the island area. Figure 3 shows monthly mean of
aerosol optical depth at 0.5 µm (AOT(0.5)) during
2002.04 to 2021.11 in Toyama, Japan was slightly
lower and lower by the 20 years long-term record
with clearly seasonal cycle.
Activity of JFY2021:
Momoi et al., 2022, PEPS (accepted).
https://doi.org/10.1016/j.scitotenv.2021.148026.
https://doi.org/10.1016/j.atmosenv.2020.117923.
SKYRAD-net web page:
http://skyrad.sci.u-toyama.ac.jp/

ER2GCF: 209                Study of influence of spatial and temporal variability of
aerosol optical properties on in-situ validation and  climate change

PI: Kazuma Aoki (University of Toyama, Japan)
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