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Uncertainty of return period due to number of sampling
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Probablllty dlstrlbutlon from 60 years data
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Experimental design of d4PDF

A ET E®2 (regional climate model dataset

BEEER (Past experiment) : 195T1EN52010FEF TOEA NI BEARR ENBEREHE
(Boundary condition is sea surface temperature between 1951 to 2010.)

2°C FHEER(+2K experiment) | EFEFEMIUAIN S EREHIKUEN2C LR U FH
(Experimental condition is 2 K increase climate from the industrial revolution)

4°CHHEER (+4K experiment) | EEEMUAIN S EIFHINENA CLER U FE

(Experimental condition is 4 K increase climate from the industrial revolution)
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Dynamical downscaling
NENTOVRATr—I) VI DEKE (20kmb55kmADZEiE)

Dynamical downscaling has been conducted (conversion from 20km to 5km).
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Finer horizontal resolution can reflect topographic effect more
precisely.
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Quite huge computing resources are needed for DS.
Using super-computer (Earth simulator) enabled to complete these simulations
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AGCM NHRCM (horizontal resolution 5km)
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Result of dynamical downscaling

2056/08/14 05:00

Accumulated Rainfall
600.0

201 6 HKICBBER/NY —> (BRIC KD KW)
Similar atmospheric pattern to actual event (2016 flood).
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Frequency distribution of annual maximum rainfall

+85 )| IR L EXE M m 8E7kis (Tokachi river basin)
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Frequency distribution of annual maximum rainfall
+85) || L EXE M m 8E7k s (Tokachi river basin)
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Past climate: 3000 events, +2K climate: 3240 events, +4K climate: 5400 events

Using 5kmDS rainfall
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Frequency distribution of hourly rainfall intensity

+B5) R I B #E M A &K iE (Tokachi river basin)
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The result of DS has similar frequency in terms of strong intensity rainfall.
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Relationship between rainfall and temperature
 [EREIN—E VT AILEEKEE & DBERMYE (FRAERE)

Relationship between 9%ile rainfall intensity and temperature (observation)

(a) 99th Percentile Precipitation Intensity (P), Precipitable Water (PW), and Saturated Water Vapor (SWV)
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Relationship between 9%ile rainfall intensity and temperature (5kmDS)

@ Past 99%ile
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Spatio-temporal rainfall characteristic
+ 5 || L EXEM S EEKiE (Tokachi river basin) (200~250mm/72hr)
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Past experiment(median of 71 events), +4K experiment(median of 314 events)
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(Basin-average, 72hr cumulative rainfall)
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Rainfall concentrate in spatio-temporal.
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Short-time and small-area rainfall increase under warmer climate condition.
10




STIET SR B R 0D = F4iff

Evaluation of plan return period rainfall
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Plan rainfall become larger (mean value become 1.38 times)
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Confident interval of plan rainfall can be estimated. (95% confident interval is 170, 260mm)
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Evaluation of confldent interval of return period by theory
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Similar result has been suggested by &#theory.

Probability of non-exceedance
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Uncertainty of peak discharge due to differences of rainfall pattern
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Evaluation of probability of peak discharge is enabled by
accepting freedom of climate system.
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xR EH(Summary)
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Using large ensemble dataset enables to evaluate heavy rainfall characteristics
(frequency, intensity, spatio-temporal characteristic and cause of heavy rainfall).
— more intense in smaller and shorter scales
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Confident interval of plan rainfall can be estimated under past and future
climate. — Supported by mathematical & statistical theory.
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Evaluation of probability of peak discharge has been enabled by using large
ensemble climate dataset.
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Now the time to take actual actions to minimize risk (maximize return) by
various adaptive measures in river basin scale = risk based approach
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