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Day 1 (26 November) Program

09:30~09:40 =%k (Hisashi SATO) JAMSTEC
Opening Address, Objectives, and Logistics

09:40~09:50 T EHENE (Masayuki KONDO) Hiroshima Univ.
Activities and Future Perspectives of iLEAPS

Part 1. Crop Production and Agricultural Climate Impacts.

Chair: {£#%7k (Hisashi SATO) JAMSTEC

09:50~10:10 =5 #j (Xinli LI) Hokkaido Univ.
Assessing Long-term Yield Trends and Crop Responses to Climate Variability in India

10:10~10:30 2 H 3% (Rina NAKAO) Hokkaido Univ.
MATCRO-Potato: Development of a Process-Based Crop Growth Model and its Validation

10:30~10:50 Praeploy Kongsurakan, Hokkaido Univ.
Over 100 Years of Crop Yields in Thailand: Provincial Trends, Stagnation, and Climate Sensitivity

10:50~11:00 Break

11:00~11:20 K E L (Nagoya OHTSU) Hokkaido Univ.
Carbon Budget and Evapotranspiration of a Rainfed Maize Field in Hokkaido

Part 2. Terrestrial Ecosystems, Vegetation, and Land-Use Change.

Chair: Jt24 1 %! (Takeshi ISE) Kyoto Univ.

11:20~11:40 Nguyen Duc Long, Hokkaido Univ.
Improving Tree Height Estimation from Spaceborne Full-Waveform Altimetry in the 2000s over
Hokkaido, Japan

11:40~12:00 #4425 1- (Aiko WAKAMATSU) YPU
Developing an Al Model for Bamboo Forest Type Identification

12:00~12:20 fEH L (Maho FUJIINAKA) YPU
Al-Based Vegetation Classification in Forests

12:20~13:40 Break for lunch (We plan to arrange a lunch box delivery)

13:40~14:00 )!| 3 2 7 (KAWAHIGASHI Natsuko) Kyoto Univ.
Al-Based Analysis of Changes in Homestead Woodlands in the Tonami Plain, Toyama, Japan

14:00~14:20 %j#E 7k (Hisashi SATO) JAMSTEC
Development of an Interactive Visualization Tool for Process-Based Vegetation Modeling



Part 3. Climate-Land Interactions and Water Cycle.

Chair: #7135 %k (Tetsuya HIY AMA) Nagoya Univ.

14:20~14:40 /A 31 (Kumiko NAM) Hokkaido Univ.
Evaluating Photosynthetic Acclimation Effects on Global Carbon-Climate Interactions using MIROC-
ES2L

14:40~15:00 I H FE4fi 1 (Fuyuko SAWADA) Nagoya Univ.
Interannual Variation of Summer Precipitation in Mongolia: Case Studies from 2016 and 2020

15:00~15:10 Break

15:10~15:30 BA4¥E E. (Tadaaki Okumura) OMU
Evaluation of Atmosphere-Land Surface Interactions in Interior Alaska Using a Regional Climate
Model

15:30~15:50 [i] HAIE (Sogo OKADA) OMU
Heat and Water Balance in Managed Urban Green Spaces

15:50~16:10 37K (Hayata KUWAHARA) OMU
Two-Decade Variability of Evapotranspiration in a Black Spruce Forest in Interior Alaska

16:10~16:30 /= .5, KER (Kotaro Tatsumi) OMU
[Effects of Weed Management on Partitioning Evapotranspiration |

16:30~16:40 Break

Part 4. GHG, Carbon Cycle, and Environmental Issues.

Chair: F %11 (Tomoko SHIRAI) NIES

16:40~17:00 F1 [ 545 (Shigeki WADA) Hiroshima Univ.
Unraveling Blue Carbon: Toward the Assessment of an Uncertain Carbon Sink

17:00~17:20 & KFK (Shota AOKI) Nagoya Univ.
Carbon Dynamics and their Environmental Drivers in a Spring-Fed Wetland: A Case Study at the

Ananomiya site

17:20~17:35 {2 /%% )Y (Hibikino SATO) Hiroshima Univ.
Atmospheric CO2 Growth Response to the Three-year Consecutive La Nifia Events during 2020-2023

17:35~17:50 Day 1, General Discussion and Summary

19:00~21:00 Social Gathering (Optional Participation)

Day 2 (27 November) Program

09:00~09:10 4 H-%017- (Tomoko SHIRAISHI) NIES
Activities and Future Perspectives of GCP



09:10~09:30 ] FH S (Toshinobu MACHIDA) Hiroshima Univ.
Current activities of Seto Inland Sea Carbon-neutral Research Center, Hiroshima University

09:30~09:50 12X} (Takuto TAGUCHI) NIES
Declining Methane Emissions from Oil & Gas: Uncovered by Atmospheric Observation in Western
Siberia

09:50~10:05 1£f#E2E ) (Hibikino SATO) Hiroshima Univ.
Greenhouse Gas Budget Assessment of Papua New Guinea for 2000-2019

10:05~10:15 Break

10:15~10:35 AR = 5 U (Kirari HIRABAY ASHI) Hiroshima Univ.
Greenhouse Gas Budget Assessment of Myanmar (2000-2019)

10:35~10:55 PJ Rohan George, Hiroshima Univ.
Trends for Glacial Lake Outburst Floods in High Mountain Asia, 1961-2023

10:55~11:15 VTEEHEAE (Masayuki KONDO) Hiroshima Univ.
Net balance of Volcanic GHG Uptake and Release

11:15~11:30
Day 2, General Discussion and Summary

Note: Presentation 15 minutes + Q&A 5 minutes
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Day 1, 9:50~10:10

Assessing long-term yield trends and crop responses to
climate variability in India

Xinli Li!, Tomomichi Kato', Praeploy Kongsurakan, ! Tatsuki
Nakagawa?, Azusa Suzuki!

! Research Faculty of Agriculture, Hokkaido University
2 Graduate School of Global Food Resources, Hokkaido University

India plays a pivotal role in global food security because of its large population and
agriculture-based economy. Understanding spatiotemporal yield trends is crucial for
evaluating its food security status. Climate variability, which accounts for nearly one-third of
global yield fluctuations, is strongly shaped by large-scale oscillations such as El Nifio—
Southern Oscillation (ENSO), the Indian Ocean Dipole (IOD), and the North Atlantic
Oscillation (NAO). These oscillations alter precipitation and temperature patterns, thereby
influencing crop performance. In this study, we aim to (1) quantify the long-term yield trends
of major crops across India and (2) evaluate their responses to large-scale climate oscillations.

Crop data consisting of production, planting surface and yield were compiled from book
sources such as Statistical Abstract of India and Directorate of Economics and Statistics and
ICRISAT sources. Dynamic Linear Models (DLMs) were applied to capture long-term yield
trends and reduce extraneous influences, and yield anomalies were defined as deviations from
DLM. Finally, we examined the yield anomalies response to ENSO, IOD and NAO events.

Results show that yields of all four crops improved substantially since 1961, while yield
stagnation declined but persisted in some states. High-yield regions such as Punjab and
Andhra Pradesh consistently outperformed others. Crop yield anomalies exhibited distinct
responses to different oscillations: ENSO primarily impacted maize and rice, IOD had
stronger effects on barley and wheat, whereas NAO exerted weaker but still negative
influences on barley and rice. These findings highlight the coupled dynamics of agriculture
and climate in India and provide key insights for developing region-specific adaptation

strategies under climate variability.

References:

Chakraborti, R., Davis, K.F., DeFries, R., Rao, N.D., Joseph, J., Ghosh, S., 2023. Crop switching for water
sustainability in India’s food bowl yields co-benefits for food security and farmers’ profits. Nat. Water 1, 864—
878.

Heino, M., Puma, M.J., Ward, P.J., Gerten, D., Heck, V., Siebert, S., Kummu, M., 2018. Two-Thirds of Global
Cropland Area Impacted by Climate Oscillations. Nat. Commun. 9, 1257.



Day 1, 10:10~10:30

MATCRO-Potato: Development of a Process-Based Crop
Growth Model and its Validation

Rina Nakao !, Tomomichi Kato 2, Seiji Shimoda?, Yuji Masutomi *

1 Graduate School of Global Food Resources, Hokkaido University, 2 Research Faculty of Agriculture,
Hokkaido University, 3 Center for Climate Change Adaptation, National Institute for Environmental
Science, 4 National Agriculture and Food Research Organization, Hokkaido Agricultural Research
Center, Memuro Research Station

* Corresponding author (e-mail: nakao.rina.ré@elms.hokudai.ac.jp)

Climate change strongly affects crop productivity worldwide (IPCC, 2022). Rising temperatures can
reduce yields through earlier phenology. Process-based crop models are valuable tools to assess the impacts
of climate change on crop production by simulating plant physiological processes. Potato ranks as the
fourth most important food crop globally(FAOSTAT, 2022), cultivated in over 100 countries. However,
fewer modelling studies have incorporated its physiological characteristics. A Process-based crop model,
MATCRO-Rice (Masutomi et al., 2016) was developed and extended to wheat, maize, and soybean, but not
potato yet. Therefore, the objective of this study is to develop process-based potato model as “MATCRO-
Potato” for global yield estimation by introducing potato’s unique traits.

MATCRO consists of two main modules for plant-carbon dynamics: photosynthesis and crop growth.
It requires daily weather, crop calendar for phenology, water management, nitrogen fertilizer application
[kg N ha-1], and soil classification as inputs. Crop growth is simulated by partitioning net carbon
assimilation among organs during the growing period. The model outputs leaf area index (LAI), biomass
[kg ha-1], based on developmental stage (DVS) and yield [kg ha-1]. Parameters of carbon allocation and
growth were calibrated with datasets of Raymundo et al. (2018) and Shimoda et al. (2023). Validation was
conducted at two scales: point-scale at six sites in Bolivia, China, Colombia, Japan, Scotland and the
United States, Global-scale at the spatial resolution of 0.5° x 0.5° under rainfed and irrigated conditions
(1981-2010). Simulated yields were compared with FAOSTAT data for the top 30 producing countries.

At the point scale (Figure 1), simulated LAI correlated moderately with observation (COR = 0.657)
but was consistently overestimated. Total aboveground biomass showed a weaker correlation (COR =
0.431**) with over-estimation in some sites. Tuber biomass also showed a weaker correlation (COR =
0.457). In contrast, simulated yield correlated negatively with observed values (COR = -0.326), indicating
poor model performance, with over-estimation in Bolivia and under-estimation in the United States. Based
on current results, several parameters {a) LAY (b) Total aboveground biomass
require adjustment. Leaf nitrogen treated 1
as a key factor in reproducing
photosynthetic ability. In future work,
we will incorporate the relationship .
between specific leaf nitrogen and the : .
maximum carboxylation rate (Vcmax; . . TR
pmol m-2 s-1), which reflects RuBisCO e g " o AR08 | oy
activity. This improvement will help oo Bl ‘ e
capture physiological responses, reduce oes 0BS. lkg ] Odmie
yield over-estimation and enhance ) Bow 6 Yiew 1o
model performance on global scale. = s

SiM.

-
.
SIM. [kg ha™"}

Figure 1. Comparison of (a) LA (b)
total above-ground biomass, (c) tuber
biomass, and (d) final .

yield between observed and simulated | RS
value. ’

SIM. [kg ha™"]

SIM. [kg ha ']
.

08S. [k ha '] OBS, [kgha']


mailto:nakao.rina.r6@elms.hokudai.ac.jp

Day 1, 10:30~10:50

Over 100 Years of Crop Yields in Thailand: Provincial

Trends, Stagnation, and Climate Sensitivity

Praeploy Kongsurakan', Tomomichi Kato!", Li Xinli!, Tatsuki

Nakagawa?, Azusa Suzuki'

! Research Faculty of Agriculture, Hokkaido University, Hokkaido, 060-8589, Sapporo, Japan
2 Graduate School of Global Food Resources, Hokkaido University, Hokkaido, 060-8589, Sapporo, Japan
Abstract

Long-term crop yield records are vital for shaping agricultural policy and climate adaptation strategies,
yet subnational-scale analyses remain rare in Southeast Asia. Thailand, a major regional producer, still
lacks comprehensive assessments that integrate historical trends, stagnation patterns, and climate
impacts. We compiled annual rice, maize, and soybean yields for all 77 provinces of Thailand from
1918 to 2023 using national statistics. Yield trends and breakpoints were examined using polynomial
detrending and dynamic linear models. Correlations between yield anomalies and key climate indices,
including the El Niflo—Southern Oscillation (ENSO), Dipole Mode Index (DMI), and Southern
Oscillation Index (SOI), were analyzed to assess temporal and spatial variations in climate sensitivity.
Rice yields declined in the early 1900s but increased steadily after the 1960s. Maize yields rose
sharply during the 1980s, while soybean showed modest and irregular gains. Stagnation was identified
in 68% of rice- and 49% of maize-growing provinces, often associated with limited irrigation or
economic support, while soybean stagnation was more scattered. ENSO showed positive correlations
with rice yields in about 70% of provinces, whereas maize and soybean responses were weaker or
negative. Climate—yield relationships were strongest from 1970 to 1999 but weakened in recent
decades, likely due to adaptation measures or shifts in climate teleconnections. This study provides the
first province-level analysis of crop yield dynamics spanning more than 100 years in Thailand. The
results highlight both productivity gains and persistent stagnation, with climate variability playing a
significant role, particularly before 2000. These findings emphasize the need for climate-informed
agricultural planning, targeted support for vulnerable provinces, and greater integration of

socioeconomic data into adaptation strategies.

Keywords: crop yield, yield stagnation, dynamic linear models, climate teleconnections, long-term

trends



Day 1, 11:00~11:20

CO; budget and evapotranspiration of a rainfed maize
field in Hokkaido

Naoya Ohtsu'-*, Hiroki Ikawa?, Takashi Hirano®, Mizuki Horikoshi'*,
Taiken Nakashima®, Masaharu Kitano*

!Graduate School of Agriculture, Hokkaido University
2Hokkaido Agricultural Research Center, National Agricultural and Food Research Organization
3Research Faculty of Agriculture, Hokkaido University
“ToP Collaborative Creation Center, Kochi University
*Corresponding author. Naoya Ohtsu (otsu.naoya.g7@elms.hokudai.ac.jp)

[objectives] Quantifying carbon and water balances of farmland is important to understand the role
of agriculture in the carbon and water cycles in terrestrial ecosystems. In addition, from the
perspective of crop production, evaluating CO, and water balance of maize at a field scale is essential
to achieve sustainable agricultural practice, especially in response to the growing demand for domestic
maize production in Japan. Therefore, this study aims to quantify CO, balance (net ecosystem
exchange: NEE, gross primary production: GPP, and ecosystem respiration: RE) and
evapotranspiration (ET) in a rainfed maize field in Hokkaido using the eddy covariance technique.

[Methodology] Eddy fluxes of CO, and H,O were measured using the IRGASON (Campbell
Scientific) in a rainfed maize field at Hokkaido University from early July to mid-September in 2024
and 2025. Half hourly NEE and ET were calculated following UEYAMA et al. (2012). GPP was
separated from NEE using daytime RE estimated using a random forest-based model developed from
daytime NEE.

[Results] In terms of meteorological conditions, 2025 was drier than 2024, with low precipitation,
higher air temperature and vapor pressure deficit. Cumulative GPP was almost the same between 2024
(1110 g C m?) and 2025 (1118 g C m), but cumulative PPFD in 2024 and 2025 were 2238 and 2449
mol m?, therefore light use efficiency (LUE: cumulative GPP / cumulative PPFD) in 2025 slightly
declined compared to 2024. Cumulative RE was higher in 2025 (738 g C m™) than in 2024 (626 g C
m?), resulting in a less negative cumulative NEE in 2025 (-380 g C m™) than in 2024 (-484 g C m?).
Higher ET was observed in 2025 compared to 2024, resulting in lower water use efficiency (GPP /
ET).

[Discussion] The lower LUE in 2025 can be attributed to stronger stomatal limitation that suppressed
GPP under high PPFD during the first half of July, when 2025 was drier than 2024 with little
precipitation. The higher RE and ET in 2025 compared to 2024 were likely due to higher air

temperature and increased evaporative demand from higher vapor pressure deficit.

To better understand the difference in RE between 2024 and 2025, future work should analyze
chamber-measured soil fluxes in relation to variations in soil temperature and volumetric water

content

[Acknowledgment] This work was supported by Cabinet Office grant in aid “Evolution to Society 5.0
Agriculture Driven by IoP (Internet of Plants),” Japan



| Day 1, 11:20~11:40 |

Improving Tree Height Estimation from Spaceborne Full-
Waveform Altimetry in the 2000s over Hokkaido, Japan

Long Nguyen Duc ", Tomomichi Kato ", Masato Hayashi *

' Graduate School of Agriculture, Hokkaido University, Sapporo, Hokkaido.

2 Research Faculty of Agriculture, Hokkaido University, Sapporo, Hokkaido, 060-8589, Japan

3 Global Center for Food, Land, and Water Resources, Research Faculty of Agriculture, Hokkaido
University, Sapporo 060-8589, Hokkaido, Japan.

4 Biodiversity Division, National Institute for Environmental Studies (NIES), Tsukuba, Ibaraki 305-
8506, Japan.

* Corresponding author (e-mail: tkato@agr.hokudai.ac.jp)

Introduction

NASA’s ICESat-1 operated from 2003 to 2009, employing full-waveform laser altimetry to
monitor ice sheet mass balance, estimate forest structure, and generate digital terrain models
in remote regions. The data collected by ICESat-1 is invaluable for assessing forest structure
during the 2000s, providing critical insights into canopy height, biomass distribution, and
overall forest health. By using ICESat-1 data from this period and current LIDAR data, we
can track forest changes over time, facilitating long-term assessments of forest dynamics and
enabling better-informed management and conservation strategies. Although numerous
equations have been proposed to estimate tree height from ICESat-1 data, most have been
applied uniformly across all waveform types, disregarding potential structural differences in
waveform characteristics.

In this study, we aim to classify ICESat-1 waveforms into distinct categories and develop
height estimation models tailored to each waveform type. Using these models, we ultimately
generate a spatially explicit tree height map for the entire Hokkaido region during the 2000s.

Methodology

We used cloud-free and saturation-free ICESat-1 GLAS data (Release-34; GLAHO1 and
GLAHI14) from the NSIDC and airborne LiDAR data from 2003 to 2009 in Hokkaido,
excluding observations during winter due to snow cover. We obtained geolocated footprint
locations from the GLAH14 Global Land Surface Altimetry Data Product. To account for
systematic pointing errors, footprint geographic positions were refined by matching the
ICESat 1 waveform with ALS simulated waveform.

We first classified the ICESat-1 waveforms into six distinct types. For each waveform type, a
specific tree height estimation model will develop. These six models were then compared
with existing height estimation formulas and validated against ALS-derived tree height data.
Finally, the selected models were applied to generate a spatially explicit tree height map for
the Hokkaido region during the 2000s.

Expectied result:

- The development of a robust classification framework for ICESat-1 waveform data,
enabling the identification of distinct waveform types.

- The establishment of tree height estimation models tailored to each of the six
classified waveform types, enhancing the accuracy of ICESat-1-derived height
retrievals.

- The generation of a spatially explicit forest height map for Hokkaido during the 2000s
based on ICESat-1 observations.
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| Day 1, 11:40~12:00 |

Developing an AI Model for Bamboo Forest Type
Identification

Aiko Wakamatsu!*, Noriko Kurata!, Takeshi Ise?

' Yamaguchi Prefectural University
2 Kyoto University
* Corresponding author (e—mail:yl122wa068@yp4. yamaguchi—pu. ac. jp)

1. HEdER

VAR, @ SR OERIE, AR OIR T oE R A DRGR 22 E OB ILO TR 45| &
T L, A2l - REGRE L 2> T D (MEIED, 2020) , VTIZEGE ) A3 D TR < |
A BIRIRITEYT RO XS IZE R LTV 5, (@i RSEE R i ClrI it - BmHEED 72 O #idh 4
DN RO R T T & U COIEREERE & W o 7 EXHR B HED DTV D73,
INLOERITHLT-VTHY, ATRECE I A b, S OIKEREOFFEEIN KX 25
MELTHEINTWS,

HARDYVIHD 9 BILL FIZE T VY OF 7 « <F 7 « NF 7O 3FRICE > THERSNL T DE2, =
NoOREITENENER DRMEZE L TWD, TY Y UF 7137200 Z O it@E)
H < MENHRE RO/ - 2 ERA SIS TE T, <27 X LR/ THENT
HY, BT A~OMLINEG THDHZ En, BEEM, #., MERR SRAVERARICER S
TWb, NFZEFTTDOZOT 7 B™ D BWRICEND Z LT, ¥4 DO AHR- T-aiin
FEI, ERE O CRBIM ., SOHIIIRNAR EOREMEIE LTHRIH &SN TER, 20X
NS, PHITFEEEIC L » TR @A R E < B D720, BIFRFIHIC X A7k 5 1E 45 F 2 ek 4
HI21E. FOEMEDHB] &M L OS5 ORHUEARAIR Th 5,

2. B0 B

AWgeo BHE, ENICIAS T2 FERMBETHLIED Y UF T « <X - ~"F 70 3
. AV E— R U2 LR AT ZRHWCERECHRITAZETHhD, =
X, pEkREEE SN TE 7 TFLLTOMROAMOHE ] NAEEE 720, MO~
Y TIMERTE D, ZORER, JERDPFFIIFRS SN DECHIO B S EHNERT 5 & &b,
Yr&JROTEH 2 BiE3,

3. WFFExtEHh L gt H ik

WA BRI RETTH AN, AN TR ROV EFELZ A L TR Y . BUEYTAROILR A ki) iR &
Lo TGS, ARBFFETIE, BRI ARmEREDZ L
MRS KOS &2 et & 3%, WF9E
EELT, ARRESG TR A MY £— b
BT =2kt L, BRI AT T T B
[Z £ E#%E (Chopped Picture Method: CPM,
Ise et al., 2018) | ZwHT 5, Ei=. Al fifHTo
FEEZRRGET 5720, BHFHELZFEmRL, Kun—r
2 & D ZE RGO B & 1 B TOTRRIL O iR S O
HEZ T T 72, R e — TOHKOEREY WAk O B

LN

4. SO

W AR D RO AV Y Eifg e AT L, PrAROZETEG G 21T 5. BLH TOMREZTTV,
AT VPRI O RS EE 2 At 5.



Day 1, 12:00~12:20

Al-based vegetation classification in forests

Maho FUJINAKA!", Noriko Kurata!, Takeshi Ise?

! Yamaguchi Prefectural University
2 Kyoto University
* Corresponding author (e—mail: y123fm042@yp4. yamaguchi—pu. ac. jp)
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Al-Based Analysis of Changes in Homestead Woodlands in
the Tonami Plain, Toyama, Japan
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Visualization of Dynamic Global Vegetation Models Using
Unity: Development and Evaluation of SEIB-Explorer

Hisashi SATO !*

! Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Yokohama, Japan
2 Department of Ecosystem Studies, The University of Tokyo, Tokyo, Japan
* Corresponding author (e-mail: hsato@jamstec.go.jp)

Understanding vegetation-climate interactions is essential for predicting ecosystem
dynamics under global change. Dynamic Global Vegetation Models (DGVMs) play a key role
in simulating such interactions, yet their increasing complexity poses challenges for
interpretation and interdisciplinary collaboration. Visualization can help bridge this gap by
making model behavior more accessible and intuitive.

In this study, I developed an interactive visualization tool using the UNITY game engine,
designed to support the analysis and communication of DGVM outputs. The tool enables
users to explore vegetation dynamics in a 3D spatial environment, incorporating individual-
based interactions and basic climate variables.

I conducted a user evaluation of the prototype with participants from various fields.
Survey results indicated that the interface and design were generally well-received,
particularly in terms of ease of operation and visual appeal. However, several users pointed
out the need for improved representation of seasonal transitions and external environmental
interactions. Future development will address these aspects to enhance realism and scientific
utility.

Beyond research applications, intuitive and engaging visualizations have broader
potential: they can facilitate public understanding, support education, and foster pathways to
real-world implementation, including policy-making and commercial use. I argue that
improving the transparency and communicability of DGVMs is not only valuable for
scientific progress, but also critical for connecting vegetation modeling with societal needs.

(a) oo — o x (b)
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(a) Screenshot of SEIB-Explorer in the standard display mode. The simulation represents the 100th year
of forest development starting from bare ground under the repeated climate conditions of 1901-2000 in
a mixed conifer—broadleaf forest region of northern Hokkaido. (b) Screenshot of SEIB-Explorer in the
"realistic" display mode. The only difference from (a) is the display mode; the same simulation output is
shown from the same viewpoint.

Reference

e oK. BEUERER Y < 2 b— 3 TR 2 BB O & E & BUE : DEGVM 255 & L7 [EEHY Y —
JVBRE & IR, A A FE 258 (in press).

H. Sato. The Role and Challenges of Visualization in Terrestrial Ecosystem Simulation: Development and
Evaluation of an Intuitive Tool for DGVMs. Jpn J. Ecol. (in press).
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Evaluating photosynthetic acclimation effects on global

carbon—climate interactions using MIROC-ES2L
Kumiko Nam!*, Tomomichi Kato!, Tatsuya Miyauchi', Tatsuki
Nakagawa!, Akihiko Ito?, Tomohiro Hajima?

1 Hokkaido University
2 The University of Tokyo
3 Japan Agency for Marine-Earth Science and Technology
* Corresponding author (e-mail: nam.kumiko.g7@elms.hokudai.ac.jp)

Approximately 30% of anthropogenic CO; emissions are absorbed by the
terrestrial ecosystems through photosynthesis, and accurate estimation of the
carbon uptake is crucial for projecting future climate change. While
photosynthesis initially increases with rising CO; (fertilization effect),
observations indicate that photosynthetic capacity declines after several days to
weeks under elevated CO, (CO; acclimation), and that the optimal temperature
for photosynthesis shifts with growth temperature (temperature acclimation).
Despite these findings, conventional land surface models typically employ fixed
parameter values, implicitly assuming that photosynthetic processes are
maintained at the same rates in the future regardless of environmental changes.

Our research aims to (1) incorporate CO, and temperature acclimation processes
into the terrestrial ecosystem model VISIT (Ito and Inatomi, 2012), a sub-
component model of the Earth System Model MIROC-ES2L (Hajima et al.,
2020), (2) quantify the feedback effects of photosynthetic acclimation to
environmental changes on the climate, and (3) assess the impact of the
photosynthetic acclimation model on future climate projections.

We implemented two empirical models of photosynthetic acclimation, proposed
by Kumarathunge et al. (2019) for temperature and Poorter et al. (2022) for CO,,
into VISIT. As a preliminary experiment, we conducted standalone VISIT
simulations with and without acclimation functions, validated against gross
primary production (GPP) data from sites with long-term flux tower
observations. In MIROC-ES2L, after a spin-up run under 1850 conditions, we
plan to conduct historical experiments (1850 to 2014) and future projections
(2015 to 2100) based on the SSP1-2.6, SSP3-7.0, SSP5-8.5 scenarios with
prescribed CO; emissions.

The results of standalone VISIT simulations with acclimation showed a lower
interannual trend of GPP compared to those without acclimation, resulting in
better agreement with observational datasets. These findings suggest that models
without photosynthetic acclimation may overestimate future carbon
accumulation. This research highlights the importance of representing
photosynthetic acclimation processes in Earth system models for more realistic
future climate predictions.
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Interannual Variation of Summer Precipitation in
Mongolia: Case Studies from 2016 and 2020

Fuyuko Sawada'®, Hatsuki Fujinami?, Tetsuya Hiyama?

1 Graduate School of Environment Studies, Nagoya University, Japan
2 Institute for Space-Earth Environmental Research, Nagoya University, Japan
* Corresponding author (e-mail: sawada.fuyuko.h3@s.mail.nagoya-u.ac.jp)

Mongolia is an inland country characterized by a semi-arid climate, where land surfaces
strongly influence diurnal cycle of precipitation. In northern Mongolia, summer (June-
August) precipitation accounts for about 60% of the annual precipitation. Summer
precipitation there exhibits large interannual variation, but the mechanisms behind this
variation are not clear. Therefore, this study aims to understand the mechanisms of
interannual variation of summer precipitation, focusing on precipitation caused by cyclonic
disturbances and surface processes.

This study investigates summer precipitation from 2014 to 2023. To understand
precipitation characteristics, we use monthly mean precipitation from PREC/L and 3-hourly
precipitation from MSWEP[1]. Additionally, to clarify characteristics of atmospheric
circulation fields, we use horizontal wind and geopotential height from ERAS5[2].

In the Khentii Mountain (47-51°N, 106—-115°E) in northern Mongolia, summer
precipitation was lowest in 2016 and highest in 2020 during 2014-2023. Afternoon
precipitation (11:00-20:00) accounts for 55.2% of total summer precipitation in 2016 and
63.8% in 2020. The number of afternoon precipitation days is 57 days in 2016 and 64 days in
2020. On the other hand, afternoon precipitation tended to occur after heavy rain days caused
by cyclonic disturbances passing over Mongolia in both 2016 and 2020, which is probably
associated with convective activity triggered by surface heating.

Analysis of atmospheric circulation fields at 850 hPa showed that westerly winds
prevailed on the southern side of Khentii Mountains in 2020. These winds turned northward
on the eastern side of the mountains, bringing heavy precipitation to the northeastern part of
Khentii Mountains in 2020. While high-pressure anomalies at 300 hPa dominated over
Mongolia in 2016, low-pressure anomalies prevailed there in 2020. Thus, the differences in
summer precipitation between 2016 and 2020 can be explained by atmospheric circulation
fields, and these are likely attributed to the number of cyclonic disturbances passing over this
region. The detailed results will be presented in the workshop.

We will conduct a more detailed analysis of land surface processes including soil
moisture and further investigate synoptic-scale atmospheric circulation pattern to
comprehensively understand the mechanisms of interannual variation in the region.

References:

[1] Beck et al., Bulletin of the American Meteorological Society, 100, 473-500, 2019.

[2] Hersbach et al., Copernicus Climate Change Service (C3S) Climate Data Store (CDS),
2023. DOI:10.24381/cds.adbb2d47 (accessed on 10-09-2025
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Evaluation of Land-Atmosphere Interactions
in Interior Alaska Using a Regional Climate Model
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*Corresponding author (e-mail: sy22757w(@st.omu.ac.jp)

1. Introduction

Arctic and boreal regions are experiencing rapid warming associated with increasing greenhouse gases and
polar amplification. The rapid warming impacts on terrestrial processes, leading to permafrost thaw, increased
wild fires, vegetation shifts, and changes in biogeochemical cycles. Such environmental changes could result in
feedback to the reginal climate through land-atmosphere interactions including surface energy and water
balances.

To accurately elucidate changes in land-atmosphere interactions associated with these shifts in land surface
processes, it is essential to evaluate their consequent impacts on reginal weather using the land surface model
with precise parameterization. The objective of this study is to elucidate the role of land surface processes on the
interactions between boreal ecosystems and the atmosphere. We parametrized a land surface model using
multisite observations across boreal ecosystems and perform analyses using a coupled land surface-atmosphere
modeling system.

2. Methods
We used the Noah land surface model with multiparameterization options (Noah-MP) and the Weather
Research and Forecasting (WRF) model. The parameterization was performed for a black spruce forest (US-Uaf)
and a young birch forest (US-Rpf) near Fairbanks, AK. We parameterized the model using site meteorological
data in offline simulations for improving the performance on sensible heat flux (H), latent heat flux (LE), ground
heat flux (G), soil temperature, soil moisture, and wo
snow depth. £ 2| = manetres
The WRF model domain was configured with a £ w
parent domain (d01) and a one-way nested child °
domain (d02), both centered on Fairbanks. The .,
simulation was driven by meteorological forcing
using ERA-5 for July 2024. The geographical input
for the land grid, including topography and land use,
was generated using the WPS V4 Geographical
Static Data.
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3. Results and Discussion

The parameterized Noah-MP improved for H, LE,
snow depth, and timing of snow accumulation and
snowmelt, but had low bias on soil temperature (Fig.
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1). With the default parameterization, both H and LE
were overestimated, but the model performance was
improved with the parameterization for canopy
height, canopy wind absorption, maximum
carboxylation rate at 25 C (VCmax2s), and
stomatal conductance, and LAI. Among these
parameters, VCwmaxos played a strongest role on LE,
reducing VCmaxzs from 60 to 38 umol m?2 s!
effectively mitigated the overestimation of LE.
Performance in H was improved with
parameterzations for surface roughness length.

In early spring, snowmelt was overestimated, but
soil temperatures were underestimated (Fig. 2).
After calibrated parameters related to snow
compaction and density, performance on the timing
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Fig 1. Model simulated versus observations at US-Uaf, (a) H, (b) LE,
(c) top 5 cm soil temperature, and (d) snow depth. Root-mean-square
errors and bias were shown for default and parameterized model.
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Fig 2. Model simulated versus observations at US-Uaf, (a) top 5 cm soil
temperature, and (b) snow depth.

of the snow disappearance was improved. Future work will need to focus on improving the permafrost scheme to
enhance the reproducibility of both the snowpack and the soil thermal environment.
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Energy and Water Balance in Managed Urban Green Spaces

Sogo Okada®“, Masahito Ueyama, Kotarou Tatsumi
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Introduction: The urban heat island phenomenon has intensified with urbanization and poses a critical
challenge for the development of sustainable cities. The cooling effects provided by urban green spaces
have attracted attention. To quantitatively evaluate these cooling effects, it is essential to understand the
mechanisms of energy and water exchange between urban green spaces and the atmosphere.

In this study, we conducted eddy covariance measurements at an abandoned farmland within an urban area,
where regular mowing is implemented, to clarify the factors driving the energy and water balance. Using
the meteorological measurements, vegetation surveys, and measurements of leaf area index (LAI), we
evaluated the cooling effect of a managed urban green space and investigated the impact of mowing
management by comparison with urban sites. w0
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-®- Rn(Urban) -~ LE (Urban)
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Methodology: Observations were conducted in a weedy
grassland on a former citrus orchard and on the roof of a
building at Osaka Metropolitan University. Mowing
was conducted approximately once a month. Sensible
heat flux (H) and latent heat flux (LE) were measured
by the eddy covariance method. Vegetation surveys
were conducted just before each mowing, and the LAI
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for each plant species was determined using the verin
destructive sampling methgd. LAI was also measured Figure 1. Monthly cumulative daytime
every one to two weeks using a plant canopy analyzer. (08:00-16:00) net radiation (Rn), sensible

) ) (H) and latent heat (LE) fluxes, ground heat
Results and Discussion: During the daytime, more than flux (G) in grassland and urban sites (Data

50% of the net radiation (Rn) was partitioned into latent

3 5 are missing from May to August 2023)
heat flux in the grassland (Fig. 1). The grassland

partitioned at least twice as much energy into LE compared 047 spring___ 5 SUmmer e
to the urban site, whereas Rn was partitioned to H and G in -
the urban site. The turbulent fluxes (H + LE) exceeded the 0.2

available energy (Rn — G) in the grassland, especially in the
afternoons during spring and autumn. Considering greater H
in surrounding urban areas, these results suggest the
horizontal heat advection from the surroundings to the
grassland, resulting in an oasis effect.

Regarding the annual water balance, over 80% of the annual By e
precipitation was consumed by evapotranspiration (ET). %% 200 400 600 80 0 200 400 600 800
Among the factors driving ET, Rn was found to be the . Rei[WAm =3 .
dominant control throughout the year (Fig. 2), exhibiting a Figure 2. Scatter plots between daytime
stronger correlation with ET than canopy conductance or (08:00-16:00) net radiation (Rn) and
VPD owing to the decoupling. evapotranspiration for each season

Canopy conductance decreased after mowing but recovered with vegetation regrowth. In contrast, the
magnitude of ET reduction following mowing was influenced by precipitation events around the mowing
event. The average ratio of LE to Rsd (shortwave radiation) decreased from 0.446 to 0.372 when comparing
the three days before and after mowing. When precipitation (=20 mm) occurred within three days before to
one day after mowing, the average ratio of LE to Rsd only slightly decreased from 0.470 to 0.437, whereas
under dry conditions it declined from 0.433 to 0.327.
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Conclusion: The oasis effect may induce horizontal heat advection, potentially resulting in a large LE. ET
is primarily driven by Rn. Canopy conductance decreased by mowing, while ET showed little decrease by
mowing but was mainly governed by precipitation events.
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Change in Evapotranspiration in a Black Spruce Forest in Interior Alaska
from 2003 to 2025

Hayato Kuwahara'* Masahito Ueyama'* Hiroki Iwata®*
! Osaka Metropolitan University
2 Shinshu University
* Corresponding author e-mail: (sc22708w(@st.omu.ac.jp)

Objectives: Evapotranspiration (ET) is a key process linking the water, energy, and carbon cycles in terrestrial
ecosystems. Recent studies suggest that increased precipitation has enhanced CO: uptake in interior Alaska,
where warming and hydrological changes are accelerating. However, few studies have evaluated multi-decadal
variability in ET required for evaluating energy, water, and biogeochemical cycles in high latitude. In this study,
we investigated two decades of ET and its controlling factors in a black spruce forest underlain by permafrost in
interior Alaska.

Materials and methods: Continuous observations of eddy-covariance fluxes and meteorological variables
have been conducted from 2003 to 2025 at the mature black spruce forest (US-Uaf; 64°52" N, 147°51" W). The
site is located on the campus of the University of Alaska Fairbanks and underlain by ice-rich permafrost, with
dense understory and Sphagnum moss cover. The mean maximum LAI was about 2 m* m2, and the mean annual
air temperature and precipitation were —3.8 °C and 342 mm yr ', respectively. We evaluated long-term trends in
growing-season (May—September) cumulative ET, and daytime ET (09:00-12:00, 12:00-15:00, 15:00-18:00),
using the Mann—Kendall test. The factors controlling variability of ET were analyzed in relation to vapor
pressure deficit(VPD), canopy conductance(gc), gross primary productivity(GPP) air temperature, and
precipitation.

Results and Discussion: The growing season ET tended to increase © Annual T p=011
=== Slope = 073 mmyrt
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(p = 0.11; Fig. 1). This trend could be explained by an increased
surface soil moisture—from an average of 4.8% during 2007-2015
to 18.1% during 2016-2024—and increased GPP (+9.2 g C m2 yr2,
p = 0.01). The growing season increase in ET was attributed to an
increased afternoon ET in July and September (15:00-18:00; p <
0.05). The increased ET in September was explained by an increased ‘ : i .

. . 2005 2010 2015 2020 2025
gc (p < 0.02), possibly due to prolonged growing season. In contrast Year
to the growing season, no clear trend was observed in ET during the Fig.1
non-growing season. L
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Growing season ET (May-

During the midday in the growing season (11:00—15:00), growing September). Dashed line shows - the
. . > trend; 2004 and 2005 were excluded
season mesn gc were negatively correlated to those in VPD(p < 0.01; d | P
Fig. 2). In the latter half of the study period (2015-2024), we @€ t0 long data gaps.

observed a decrease in VPD, which was accompanied by a
corresponding increase in gc. This shift was associated with
widespread increased relative humidity in interior Alaska(p < 0.01),
because relative humidity by the ERAS reanalysis increased in
across interior Alaska, likely change in atmospheric transport and
associated advection of water vapor. These results suggest that
wetter and more humid conditions have reduced atmospheric water
demand. as)

o 2003-2013

®:01 ® 2014-2024
2015 = Fit: R*=0.60, p < 0.001
gc = -3.105 x log(VPD) + 12.045
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Future work: The growing season ET in the black spruce forest Fig.2. Relationship between mean
increases by 0.73 mm yr! from the two decades. The increased ET midday (11:00-15:00) canopy
was explained by increased soil moisture, increased GPP, decreased conductance (gc) and vapor pressure
VPD, and increased gc. Future work will include linear perturbation deficit (VPD) during the growing
analysis to further elucidate the mechanisms controlling ET,
partitioning ET into evaporation and transpiration components, and season from 2003 to 2024.
examining these changes in the context of the ongoing hydrological
shifts in Alaska.



| Day 1, 16:10~16:30 |

Effects of Weed Management on Partitioning Evapotranspiration
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Objectives: Evapotranspiration (ET) is the water vapor exchange between the atmosphere and biosphere.
ET consists of two components of evaporation (E) and transpiration (T). Partitioning ET is crucial for
understanding the water cycle and biosphere-atmosphere interaction. In this study, water vapor fluxes
measured by the eddy covariance (EC) method are partitioned using three methods, and the dynamics of
their contributions are investigated.

transpiration
evaporation

Materials and methods: The observation was conducted 1 (@
at a grassland in Osaka Metropolitan University, where,
weed management through mowing is conducted
approximately once a month. We partitioned ET using
three methods of FVS, uWUE, and TEA methods. The
FVS method partition ET and CO; exchange based on
Monin Obukhov similarity theory in turbulent transfer of
water vapor and CO; during the half hour. The uWUE
method used a linear relationship between ET and GPP
for dry canopy during which water use efficiency (WUE)
under given vapor pressure deficit was determined. The 34
contribution of T to ET is calculated from determined and ]

) . 0 [ il
instantaneous WUE. The TEA method trains a random 25301 305507 205501 202507 505501 200557

forest regression to make predictions of GPP/T during dry Fig.1.Daily T and E fluxes (a) FVS method
periods, and apply the predicted values to each time period. (b) uWUE method (c) TEA method

Results and Discussion: From June to 0.4 5.07—
September, T accounted for approximately (a) c el
67.4% of the ET by FVS, 61% by uWUE, 02 25l \
and 80.5% in TEA (Fig. 1). Mowing T =
reduced the 3-day total T in mid-summer by £ g N/M
only 27% based on FVS, 44.3% based on E 0,7 LR T ", E 0 A5 75s ™ 57ab
uWUE, and 42.2% based on TEA (Fig. 2), X 04 S50 TF
smaller than expected because all the weeds g b) ) “é 0= g:::::::lt;n
were removed and GPP substantially T - — mowing
decreased. The FVS method failed to 0.21 _ 1 ;
estimate the reduction in T associated with
moving, possibly because the method A ﬁaﬁ &ﬁ& ﬂ

8737 "9k6T T 9209123 926 | 92

assumes negative CO» flux during the
daytime. Positive CO; flux in daytime just  Fig2. Half-hourly (in (e), (f), daily) T and E flues before and
after mowing lead to incorrect estimation of  after mowing during the mid-summer (a, c, €) and the late

T in FVS. The three methods, showed that ~ summer (b, d, f) in 2023 based on the FVS method (a, b),

T did not drop to zero after the mowing, TEA method (c, d), and uWUE method (e, f).

indicating that plant activity persisted

through residual grasses. It is thought that the roots actively draw up water and nutrients to help the plant
regrowth, and this T might increase quickly due to the recovery.

Conclusions: In this study, we partitioned ET into T and E by using three methods and examined the
effects of seasonal variations and mowing. The partitioned fluxes showed the greater contributions of T to
ET (54-86%) in summer and less contributions of T (34-65%) in winter. When comparing the three
methods, the TEA method estimated the largest contribution of T, that is consistent with previous studies.
Mowing decreased T, but T from residual grasses could have contributed 61-81% of ET during the summer.
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Unraveling Blue Carbon: Toward the Assessment of an
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Objectives: With the continuous increase in carbon dioxide, the
conservation and restoration of ecosystems that act as carbon sinks have
become critical issues. Among the ocean’s carbon sinks, carbon stored in
areas directly influenced by human activity is referred to as Blue Carbon
(mainly coastal vegetations). While the importance of Blue Carbon is
growing toward achieving carbon neutrality, quantifying the Blue Carbon
remains challenging. In particular, seaweed, often categorized as Emerging
Blue Carbon, lack sufficient data on carbon sequestration compared to
other Blue Carbon ecosystems such as seagrass, mangroves and salt
marshes. In Japan, seaweed beds are considered the most crucial
component of Blue Carbon. Therefore, we initiated a project to evaluate
the status of Blue Carbon across seaweed beds nationwide in Japan.

Methods: Japanese coastal sea includes wide environment from cold to
warm waters, and this variety means that findings obtained across Japan
are expected to be applicable to various seaweed beds globally.
Additionally, Japan benefits from numerous marine stations located along
its coastlines. By utilizing these facilities as bases, nationwide coastal
surveys become feasible. This project collaborated with Tara Ocean Japan,
which conducts surveys of Japan’s marine ecosystems and environment,
and JAMBIO, a network organization connecting Japanese marine stations,
to implement a nationwide survey of seaweed beds.

Results and Discussion: In addition to collecting fundamental ecological
information such as biomass and biodiversity for each ecosystem, we are
proceeding with analyses of photosynthesis and the fate of organic matter.
The results from the 2024 survey indicated that the photosynthesis of large
seaweed like kelp is considerably greater than that of smaller algae or
seagrass beds. This finding suggests that the decline of kelp species due to
ocean warming could have severe consequences for coastal carbon cycling.
We plan to continue our surveys in 2025, compiling results from 11 marine
sites nationwide to undertake a comprehensive clarification of the status of
Blue Carbon.
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Atmospheric CO: Growth Response to the Three-year
Consecutive La Nina Events during 2020-2023
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This study investigates the response of the atmospheric CO: growth rate
during the recent triple-dip La Nina events from 2020 to 2023. The CO: growth
rate, defined as the annual change in atmospheric CO: concentration, reflects
both climatic variability—such as ENSO—and anthropogenic impacts on
ecosystems. Typically, La Nifia events are associated with a reduced CO:
growth rate due to enhanced terrestrial carbon uptake. However, compared with
the strong anomaly of —1.09 PgC yr" in 1999, the anomalies during the 2020—
2022 La Nifia years were —0.263, —0.593, and +0.061 PgC yr!, indicating a
much weaker reduction in CO2 growth.

To assess the underlying drivers, a bottom-up approach has been used to
estimate the CO: growth rate by summing the annual fluxes of major
components that comprise the growth rate: fossil fuel emissions (Eros), fire
emissions (Erre), land-use change emissions (Eryc), ocean sink (Socean), and
land sink (Spanp), expressed as:

CO: growth rate = Eros + Erre + ELuc + Socean + Sranp

While the Global Carbon Budget estimates these components based on
ensemble averages of process-based model simulations, this study employs
statistical combinations of independent component datasets (>2,000
combinations) to generate multiple CO2 growth rate estimates. Rather than
treating dataset differences as uncertainties, this approach interprets them as
alternative representations of the CO2 growth rates, allowing identification of the
dominant contributors to interannual CO: variability associated with ENSO
phases.

By identifying combinations that closely reproduce observed atmospheric
CO:2 growth rates and conducting spatial analyses of these components, the
study provides new insights into the mechanisms governing CO: growth rate
variability during the triple-dip La Nifia, emphasizing the complex interactions
between regional carbon fluxes and global climate variability.
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Current activities of Seto Inland Sea Carbon-neutral
Research Center, Hiroshima University
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The Seto Inland Sea Carbon-Neutral Research Center was
established in FY2023 that strongly promotes carbon neutrality (CN)
in order to contribute to solving international environmental problems,
focusing on the biodiversity of unique inland sea environments.

The Center is composed of three research divisions. The
Sustainability Division oversees these three divisions and aims to
promote the societal implementation of innovative technologies
developed by the Center. It also conducts quantitative understanding
of global carbon cycle through highly accurate estimation and
monitoring of greenhouse gas (GHG) emissions from land and ocean,
advances climate change predictions, and conducts research and
proposes effective actions internationally, centered on data science
and digital transformation. The Blue Innovation Division develops
CO2 absorption and sequestration technologies in marine ecosystems,
CO: utilization technologies using highly proliferative algae, and
promotes education and research on carbon changes due to ocean
acidification. The Green Innovation Division estimates the carbon
storage capacity of satoyama forests using terrestrial plants suitable
for sustainable carbon fixation, establishes technology for direct
atmospheric CO: fixation by microorganisms, and promotes education
and research on carbon recycling.

The Center also oversees three field research facilities in island and
coastal areas: the Miyajima Natural Botanical Garden, the
Mukaishima Marine Biological Laboratory, and the Takehara
Fisheries Research Station.

There are not many research organizations that combine GHG
research with innovation in carbon recycle and carbon reduction
technologies. We encourage you to take advantage of our research
capabilities, facilities, and fields to tackle this urgent issue in an
interdisciplinary manner.



Day 2, 09:30~09:50

Declining Methane Emissions from Qil & Gas: Uncovered
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Methane (CHa) emissions from the oil and gas (O&G) sector account for
approximately 20% of anthropogenic emissions. Russia is a significant emitter and is
regarded as one of the largest contributors to CH4 emissions from the O&G sector.
However, estimated emissions vary significantly between bottom-up (BU) approaches
(inventories) and top-down (TD) approaches (atmospheric inversion models), and
there is no consensus on whether the trend is increasing or decreasing. The National
Institute for Environmental Studies (NIES) operates atmospheric measurements of
CH4 and CO: concentrations through the Japan-Russia Siberian Tall Tower Inland
Observation Network (JR-STATION). We selected three sites in Western Siberia for
three primary reasons: (1) Western Siberia is a major source region of CH4 emissions
from the O&G sector in Russia; (2) the observation towers are located near O&G
facilities (extraction sites and pipelines); and (3) the sites are located over 200 km
away from urban areas, thereby minimizing potential interference from local
anthropogenic activities. For analyzing CH4 and CO: variations near the ground, we
utilized nighttime data (20:00-05:00) during the winter season (December, January,
and February) to reduce the effects of CHa emissions from wetlands in Western Siberia,
biospheric CO: fluxes, and atmospheric dilution by vertical mixing. Our analysis
reveals a nighttime accumulation of excess CHa and CO: (ACH4 and ACO., calculated
by removing the global upward trends of CH4 and CO: from atmospheric observation
data) in response to decreasing temperatures, with a strong linear correlation (p-value
< 0.01) between the variabilities of ACHs and ACO: during winter. This pattern
motivates the hypothesis that an increase (or decrease) in the ratio of ACH4/ACO: may
reflect a corresponding increase (or decrease) in CHa emissions from the O&G sector
in Western Siberia. This ratio has declined from 2005 to 2021 at two sites located
several hundred kilometers apart, indicating a reduction in CH4 emissions from O&G
facilities in Western Siberia, assuming that wintertime biospheric CO: fluxes have
remained constant. Integrating national scale estimates from BU and TD datasets with
observational data shows consistent declining trends in both the Community
Emissions Data System (CEDS) and the Greenhouse Gas and Air Pollution
Interactions and Synergies (GAINS), aligning with the observed reductions in
emissions. As of 2019, CEDS indicates a reduction of 2.3 Tg/year compared to 2006,
while GAINS shows a decrease of 2.8 Tg/year as of 2020.
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Greenhouse Gas Budget Estimations of Papua New Guinea
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Global warming has intensified in recent decades, mainly owing to
anthropogenic greenhouse gas (GHG) emissions. To mitigate this issue,
many countries ratified the Paris Agreement, with each signatory setting
their own nationally determined contributions (NDCs). For countries to
achieve their NDC targets, it is essential to establish an accurate GHG
budget at the national level. This study aims to estimate the greenhouse gas
budget of Papua New Guinea (PNG) for the period 2000-2019 and to
evaluate the current status of PNG with respect to its NDC goals. The
national GHG budget was assessed using a bottom-up approach that
integrated anthropogenic and natural components of CO2, CH4, and N2O
fluxes that arise from multiple sectors. Our analysis indicates that PNG
functions as a net CO2 sink, with natural sink components playing a
dominant role in the GHG budget. The vegetation sink flux provided
substantial CO2uptake by PNG. Additionally, a relatively large amount of
carbon removal and transport associated with chemical weathering and
river export represent characteristic features of PNG’s carbon dynamics.
These processes are likely influenced by the country’s geological features,
including its extensive volcanic mountains and river systems. Despite these
characteristics, one of the NDC goals of PNG is to reduce annual
emissions from deforestation and forest degradation by 10 Tg CO:eq by
2030, relative to 2015 levels. While emissions from forest land-use change
(FLUC) are not significant enough to affect overall net sink, they are
steadily increasing. Despite the net GHG sink demonstrated in this study,
PNG will need to strengthen regulations and policies addressing FLUC if it
chooses to achieve its NDC target. Future research should focus on
reducing uncertainties in budget estimates and monitoring the impact of
socioeconomic change on PNG’s ability to meet its climate commitment.
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GHG Budget Assessment of Myanmar for 2000-2019
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Climate change caused by greenhouse gas (GHG) emissions is one of the most serious
global environmental problems. The Paris Agreement requires all countries to monitor and
reduce their GHG emissions to limit global warming to below 1.5°C. To make effective
policies, it is important to know each country’s GHG budget, which is the net balance
between emissions and absorption. Regional GHG budgets have been assessed in the 2"
phase of the REgional Carbon Cycle Assessment and Processes (RECCAP-2), which
identified Southeast Asia as a major net GHG source (Kondo et al., 2025). However, country-
scale budgets are still necessary to support the national policies. Myanmar, a developing
country in Southeast Asia, has large forest areas and relatively low fossil fuel use, however its
overall GHG balance remains unclear. This study aims to assess Myanmar’s national GHG
budget from 2000 to 2019 and identify the main sectors contributing to emissions and sinks.

This study was conducted using data obtained in the RECCAP-2 framework (Ciais et al.,
2023). Fossil fuel emissions were obtained from the Global Carbon Budget, CEDS, and
EDGAR databases. Land-use change was derived from BLUE, OSCAR, Houghton &
Castanho, and fire emissions were obtained from GFEDS5, FINNv2.5, QFED2.5, and
GFASI1.2. CHa and N20 emissions from the agriculture and waste sectors were collected from
FAOSTAT and EDGARVS.0. All fluxes were converted to COz-equivalent (CO2zeq) using the
100-year Global Warming Potential (GWP100) values from the IPCC Sixth Assessment
Report, allowing for a comparison between different gases.

The gross GHG emissions of Myanmar during 2000-2019 were estimated at 792.65 +
192.36 TgCO:zeq, including CO: (628.73 = 191.71 TgCO,), CHa4 (108.24 £+ 5.16 TgCOzeq),
and N>O (55.67 £+ 14.93 TgCOzeq). The gross sinks were —367.95 + 33.57 TgCO-eq, resulting
in a net emission of 424.70 + 195.27 TgCOzeq. The largest CO: sources were fires (33.4%)
and deforestation (33.1%), while major CHa emissions originated from rice cultivation (4.2%)
and livestock (3.0%). Emissions from fossil fuels (oil, gas, and coal) accounted for only
2.54% of the total emissions. These findings show that Myanmar was a net source of GHGs
during this period, mainly due to fires, land-use changes and agricultural activities.

In future research, we will compare these results with Myanmar’s Nationally Determined
Contribution (NDC) to evaluate its progress toward climate goals and provide policy
recommendations for effective GHG mitigation.
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Mountains cover over one-fifth of the Earth’s land surface and support nearly half of
humanity through vital ecosystem services. Climate change is transforming mountain
environments, intensifying hazards such as avalanches and glacial lake outburst floods
(GLOFs). These changes have severe implications for downstream communities, ecosystems,
and infrastructure.

High Mountain Asia (HMA), also known as the Third Pole, contains over 95,000 glaciers and
about 30,000 glacial lakes whose number and area grew by +5.9% and +6.8%, respectively,
between 1990 and 2015. Between 1833 and 2024, 754 GLOFs were recorded in this
geologically young, seismically active region. This research (in progress) builds on and
extends a 2023 study on the GLOF inventory by integrating detailed climatological variables
and trends from CRU-TS 4.08 and ERAS5-Land datasets to identify long-term relationships
between HMA sub-regions, GLOF drivers, and lake elevations, alongside temperature and
precipitation time series.

Preliminary results show the
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This study provides preliminary
evidence that GLOF activity in High Mountain Asia is influenced by climatic factors.
More GLOFs now originate above 4,000 m, reflecting glacier retreat and expansion of glacial
lakes. These trends point to enhanced thermal and melt-driven instability in the region. The
combination of climatological, hydrological, and geomorphological data can be used to refine
risk models. Such insights will support more effective early warning and adaptation strategies
for mountain communities, governments, and other stakeholders.
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Volcanic eruptions and activity are known to release sulfur dioxide (SO.),
hydrogen fluoride (HF), formyl radical (HCO), and especially carbon dioxide
(COy). Historically, CO2 emissions from volcanoes have played an important
role in the dynamics of the Earth's surface. Volcanic activity in the past has been
extremely large-scale, from the time of primitive organisms to the time of
trilobites and reptiles. Furthermore, volcanic activity in these eras is believed to
be the cause of past extinction crises. Volcanic ashes emitted by large-scale
volcanic eruptions blocked solar radiation, causing global cooling and
threatening the survival of surface organisms. Second, CO: released into the
atmosphere by eruptions is thought to have caused rapid global warming,
contributing to the extinction crisis.

However, current CO: emissions from volcanic activity have been reported
to be significantly smaller than those from fossil fuel combustion. Current
estimates suggest that global emissions from volcanic activity account for only a
few percent of the 35 gigatons of CO, emitted from fossil fuel combustion.
However, direct estimation of CO, emissions from volcanic activity is difficult,
and no established method currently exists. Previously, the common approach
was to estimate the CO, to SO; ratio (CO,/SO,) for each volcanic belt and then
convert it to CO; emissions using relatively easy-to-estimate SO, measurements.
However, new sensors deployed lately have revealed that CO,/SO, ratio
methods significantly underestimate CO, emissions from volcanic activities.

In this study, we reexamine the scale of CO, emissions from volcanic
activity and propose an integrated estimation scheme for CO, absorption and
absorption due to volcanic activity, taking into account the indirect impact of
volcanic activity on the carbon cycle through vegetation. This may lead to an
opportunity to reconsider the impact of volcanic activity on the carbon cycle,
which has previously been underestimated.
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