HENRY

Hydraulic Engineering Repository

Ein Service der Bundesanstalt fur Wasserbau

Conference Paper, Published Version

Chen, P. C.; Lin, W. C.; Sun, H. Y.; Anthony, J.

Comparing Lumped and Distributed Model in Hydrological
Services - Impacts of Climate Change - a Case Study in
Taiwan

Zur Verfigung gestellt in Kooperation mit/Provided in Cooperation with:
Kuratorium fiir Forschung im Kiisteningenieurwesen (KFKI)

Verflgbar unter/Available at: https://hdl.handle.net/20.500.11970/108577

Vorgeschlagene Zitierweise/Suggested citation:

Chen, P. C.; Lin, W. C.; Sun, H. Y.; Anthony, J. (2016): Comparing Lumped and Distributed
Model in Hydrological Services - Impacts of Climate Change - a Case Study in Taiwan. In:
Yu, Pao-Shan; Lo, Wie-Cheng (Hg.): ICHE 2016. Proceedings of the 12th International
Conference on Hydroscience & Engineering, November 6-10, 2016, Tainan, Taiwan. Tainan:
NCKU.

Standardnutzungsbedingungen/Terms of Use:

Die Dokumente in HENRY stehen unter der Creative Commons Lizenz CC BY 4.0, sofern keine abweichenden
Nutzungsbedingungen getroffen wurden. Damit ist sowohl die kommerzielle Nutzung als auch das Teilen, die
Weiterbearbeitung und Speicherung erlaubt. Das Verwenden und das Bearbeiten stehen unter der Bedingung der
Namensnennung. Im Einzelfall kann eine restriktivere Lizenz gelten; dann gelten abweichend von den obigen
Nutzungsbedingungen die in der dort genannten Lizenz gewahrten Nutzungsrechte.

Documents in HENRY are made available under the Creative Commons License CC BY 4.0, if no other license is
applicable. Under CC BY 4.0 commercial use and sharing, remixing, transforming, and building upon the material
of the work is permitted. In some cases a different, more restrictive license may apply; if applicable the terms of
the restrictive license will be binding.

Verwertungsrechte: Alle Rechte vorbehalten



12" International Conference on Hydroscience & Engineerin,

Yy g g
[CHE Hydro-Science & Engineering for Environmental Resilience
‘% November 6-10, 2016, Tainan, Taiwan.

Comparing Lumped and Distributed Model in Hydrological Services - Impacts of Climate Change - A
Case Study in Taiwan

P. C. Chen, W. C. Lin, H. Y. Sun, J. Anthony
Department of Bioenvironmental Systems Engineering, National Taiwan University
Taipei, Taiwan

ABSTRACT

Human has a vested interest in hydrological services; we cannot live
without any hydrological services. Unfortunately, hydrological services
have been strongly affected by climate change. Therefore, it is crucial
to quantify how the hydrological services have been affected by
atmospheric change. This study aims to quantify hydrological services
by using two models — one is a traditional hydrologic model — SWAT
model and another is a new ecosystem model — InVEST model. Our
study area is Datuan river watershed, which is located in the northern
part of Taiwan. First, we use IPCC fifth assessment report(ARS)
scenarios of RCP4.5 and RCP8.5 as components of the future
precipitation regimes. Then we use SWAT model and InVEST model
to calculate the hydrological services, including water yield, nitrogen
retention, phosphorus retention, and sediment retention. Finally, we
contrast SWAT model and InVEST model results. SWAT model is a
long-term lumped model, and the results show that water yield in both
wet season and dry season will be extremely high in the future.
Moreover, the simulated results show that water yields derived from the
InVEST model will be more significantly affected by climate change
than those predicted by the SWAT model. Nitrogen retention,
phosphorus retention and sediment retention will be less affected by
climate change based on the results from the InVEST model. To sum
up, by comparing results between two models, hydrological services
analysis indicates that climate change will not only have a huge impact
on overall hydrological services, particularly water yield, but also on
the distribution of such services.
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