HENRY

Hydraulic Engineering Repository

Ein Service der Bundesanstalt fur Wasserbau

Conference Paper, Published Version

Yu, Pao Shan; Yang, Tao Chang; Liu, Cheng Chin; Lin, Yu Cheng;
Chiang, Ming Lang; Tsai, Chan Ming; Lin, Tuan Cheng; Tu, Yi Te
Estimating Probable Maximum Precipitation and Probable
Maximum Flood by Considering the Combined Effect of
Typhoon and Monsoon Weather System under Climate
Change

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

Verfugbar unter/Available at: https://hdl.handle.net/20.500.11970/108503

Vorgeschlagene Zitierweise/Suggested citation:

Yu, Pao Shan; Yang, Tao Chang; Liu, Cheng Chin; Lin, Yu Cheng; Chiang, Ming Lang; Tsai,
Chan Ming; Lin, Tuan Cheng; Tu, Yi Te (2016): Estimating Probable Maximum Precipitation
and Probable Maximum Flood by Considering the Combined Effect of Typhoon and
Monsoon Weather System under Climate Change. 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



dlis 12" International Conference on Hydroscience & Engineering

c!‘C_HE 3 Hydro-Science & Engineering for Environmental Resilience
=2 November 6-10, 2016, Tainan, Taiwan.

Estimating Probable Maximum Precipitation and Probable Maximum Flood by Considering the
Combined Effect of Typhoon and Monsoon Weather System under Climate Change

Pao Shan Yu!, Tao Chang Yang', Cheng Chin Liu', Yu Cheng Lin', Ming Lang Chiang®, Chan Ming Tsai’, Tuan Cheng Lin’, Yi Te Tu’
1. National Cheng Kung University
2. Water Resources Planning Institute, Water Resources Agency, Ministry of Economic Affairs
Taiwan

ABSTRACT

During the typhoon season (especially on June to August), the
combined effect of typhoon and southwesterly monsoon flow transports
plentiful moisture to Southern Taiwan causing the heavy rainfall and
leading the severe flood, which may have the serious consequence of
these disasters. Therefore, this study aims to take the combined effect
of typhoon and southwesterly monsoon flow (SF) account for
estimating estimate probable maximum precipitation (PMPST) and
probable maximum flood (PMFST). Moreover, the impact on the
PMPST and PMFST under climate change also address in this study.
The study area is Tsengwen Reservoir catchment.

The independent system (IS) approach that investigated by the equation
of moisture convergence and the observed data is proposed to estimate
PMPST in this study, which the PMPST equals the summation of
maximum typhoon precipitation and maximum SF precipitation (SFP).
The storm transposition method and storm separation method are
selected to estimate the maximum precipitation of typhoons and the
liner regression analysis is used on establishing SFP equation which is
adopted to estimate maximum SFP. Based on the PMPST, the PMFST
is derived by using the dimensionless synthetic unit hydrograph which
is recommended by the reservoir safety assessment reports in Taiwan.
For the climate change, the baseline period is from 1980 to 1999 and
the future period is form 2020 to 2039, 7 GCMs under A1B emission
scenario are selected which conform with the requirement of Taiwan
government in this study.

The results show that the PMPST estimates for 60-hr duration by IS
approach are approximately 15% larger than the traditional PMP
estimates and the PMFST approximately close the traditional PMF
estimates. Under the climate change, the PMPST and PMFST have a
mean change percentage 9% and 8% from the baseline period to the
future period, respectively. This work is a pioneer of PMP estimation
considering the combined effect of typhoon and SF. Further studies on
this issue are essential and encouraged.



