HAREREESE (Japanese Journal of Ecology) 76 : 25-37 (2026)
BY

J-STAGE Advance published date: December 25, 2025
https://doi.org/10.18960/seitai.2509

FIER
PEMARER Y I 2 L—3 a VIZBIF A Lok E L EE
DGVM & xR & L 7218 RS Y — VB SE & FI H 5F

[/

" SRS B S R S B S b ER BRI AL P
PR R B e R A e R

The role and challenges of visualisation in terrestrial ecosystem simulation:

Development and evaluation of an intuitive tool for a dynamic global vegetation model
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Abstract: Dynamic global vegetation models (DGVMs) are simulation tools designed to numerically reproduce and predict veg-
etation changes associated with climate change, as well as biogeochemical and hydrological cycles. SEIB-DGVM is one such
model, notable for its ability to represent vegetation dynamics in high detail. Given the wide variety of input and output data
involved, visualisation and graphical analyses are essential for understanding a model’s internal states. However, in the field
of vegetation modelling, efforts toward effective visualisation remain limited. To address this gap, the SEIB-Explorer tool was
developed, as an intuitive data viewer constructed using the Unity game engine. Although SEIB-DGVM can simulate vegetation
and carbon cycle dynamics on a global scale, SEIB-Explorer focuses on visualising the structure and function of forest ecosys-
tems at single-point locations. Such localised visualisation provides a valuable complement for the process-level understanding

and validation of global models. During user testing of a trial version, the tool received generally positive feedback on usability
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and visual design. However, some respondents suggested that improvements are needed in the representation of seasonal

changes and the depiction of interactions between vegetation and external environmental factors. Presenting research outputs

clearly and engagingly holds considerable potential for advancing scientific understanding and for promoting applications in

society, business, and education.

Keywords: dynamic global vegetation model (DGVM), ecosystem modelling, graphical user interface (GUI), land surface

model (LSM)
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Fig. 1.

SEIB-Explorer execution screen in standard display mode. The screen shows the 100th year of a simulation that started from bare

ground under repeated climate conditions during 1901-2000 in the boreal mixed conifer-broadleaf forest region of northern Hokkaido.
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water cycle, (f) atmospheric environment, (g) radiation budget, and (h) biomass and leaf area index by plant functional type (PFT).
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Table 1. Summary of questionnaire results regarding design and usability. Numbers indicate the number of respondents. Scores
range from 1 (very good) to 5 (very poor). The exact wording of each question is provided in the main text.
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Table 2.
indicate the number of respondents. Scores range from 1 (very good) to 5 (very poor). The exact wording of each question is pro-

Summary of questionnaire results regarding understanding of phenomena through the SEIB-Explorer experience. Numbers

vided in the main text.
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Table 3.
number of respondents. Scores range from 1 (very good) to 5 (very poor). The exact wording of each question is provided in the

Summary of questionnaire results regarding the usefulness and applicability of SEIB-Explorer. Numbers indicate the

main text.
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