[image: ]Table 1. Computational settings for WRF. 























Table 2. Computational settings for HTM. 
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Table 3. Computational settings for RRI.
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Table 4. Results of river discharges at the downstream points of observations and estimations.
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Table 5. Summaries of the sensitivity experiments (storm surge and river discharge) at the estuary points for all rivers. Red indicates the maximum value in six cases for each river, and yellow indicates a case where the river flow peak did not reach the estuary within the simulation period. 
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image1.emf
Land surface

scheme

5-layer Thermal diffusion scheme (Dudhia 1996)

Ocean mixed layer

scheme

1d mixed layer model (Pollard and Thompson 1973)

Cloud microphysics

scheme

WSM 6-class graupel scheme (Hong and Lim 2006)

Planetary boundary

layer  scheme

YSU scheme (Hong et al. 2006)

Radiation scheme

RRTMG scheme (Iacono et al. 2008)

Nudging

On (each 6 hours)

Spectral nudging

Off Off

Cumulus

convection scheme

Kain-Fritsch scheme (Kain 2004) Off Off

Vertical layer

40 layers (1000–20 hPa)

Input & Boundary

conditon

NCEP FNL  (0.25˚x 0.25˚) D1  D2

Grid

240 x 180 493 x 292 223 x 184

Time step

15s 5.0s 1.67s

Time period

00:00UTC 28, Sep., 2018 - 00:00UTC 2, Oct., 2018

Resolution

7.29 km 2.43 km 0.81 km

Target typhoon

Typhoon Trami (2018)



Domain (D1) Domain (D2) Domain (D3)
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Domain (D1) Domain (D2)

Target typhoon Typhoon Hagibis (2019)

Time period 00:00UTC 10, Oct., 2019 - 00:00UTC 13, Oct., 2019

Resolution 9 km 3 km

Grid 241 x 181 151 x 121

Time step 20s 6.7s

Nudging Off Off

Cumulus convection

scheme

Vertical layer 30 layers (1000–150 hPa)

Kain-Fritsch scheme (Kain 2004)

Shade and Emanuel (1999)

Cloud microphysics

scheme

Reisner graupel

Planetary boundary layer

scheme

Mellor – Yamada Level 2.5 Eta PBL

Radiation scheme Cloud radiation

Sea spray scheme Fairall et al. (1994)

Dissipative heating scheme Jin et al. (2007)

Land surface scheme Five layer soil

Ocean mixed layer scheme
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River settings



Landuse

The land use subdivision mesh published by

MLIT (2016)



Time period

Trami: 00:00UTC 15, Sep., 2018 - 00:00UTC 2, Oct., 2018

Hagibis: 00:00UTC 9, Oct., 2019 - 00:00UTC 13, Oct., 2019

Rainfall XRAIN (10 min, 250m) by DIAS

Topography

J-FlwDir:  1st class rivers : 3s (90 m)

                2nd class rivers : 1s (30 m)

ܹ݅݀ݐ݄

ൌ

ܥ௪ ൈ ܣ

௦௪

ܦ݁݌ݐ݄

ൌ

ܥௗ ൈ ܣ

௦ௗ


image4.emf
Peak river-flow time of

Observations (UTC)

Observed river discharge

[m

3

/s]

Estimated river diachrge

[m

3

/s]

Mangoku

(Ibigawa River)

2018/9/30 19:00 1683.9 2039.5

Sunomata

(Nagara River)

2018/9/30 20:00 2294.9 2076.5

Okoshi

(Kisogawa River)

2018/10/1 1:00 4184.3 3999.2

Biwajima

(Syonai River)

2018/9/30 19:00 488.6 479.6

Tougo

(Toyogawa River)

2018/9/30 18:00 2969.9 2474.8
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Jonan

(Ibigawa)

Yokomakura

(Kisogawa)

Umenogoh

(Nikko)

Nanashima

(Shinkawa)

Touchi

(Syonai)

Minami

shibata

(Tenpaku)

Tougo

(Toyogawa)

Jinno

shinden

(Yagyu)

Osaki

(Umeda)

Storm surge [m]

2.07 2.15 1.64 2.08 2.07 2.02 1.32 1.29 1.27

River discharge

[m

3

/s]

2971.5 171.5 21.9 31.7 85.1 42.8 710.6 16.8 37.7

Storm surge [m]

2.18 2.17 1.52 2.2 2.21 2.13 1.68 1.63 1.62

River discharge

[m

3

/s]

4743.7 484.5 76.9 119.1 111.1 82.4 639.3 25.9 61.8

Storm surge [m]

2.37 2.38 1.54 2.49 2.49 2.95 2.01 2.03 2.05

River discharge

[m

3

/s]

6129.5

1959.7 182.9 400 171.2 274.8 1266.3 49.9 228.2

Storm surge [m]

1.25 1.20 0.54 1.46 1.41 1.59 1.65 1.59 1.57

River discharge

[m

3

/s]

5437.2 2435.3

232.8 720.3

395.3 275.6 1020.3 63.0 272.1

Storm surge [m]

0.57 0.61 0.32 0.65 0.58 0.81 1.15 1.25 1.25

River discharge

[m

3

/s]

3160.7

3607

218 670.2

761.7 341.2

1260.9 100.6 345.9

Storm surge [m]

0.14 0.06 0.23 0.12 0.11 0.08 0.65 0.63 0.77

River discharge

[m

3

/s]

2327.6 1325.7 221.9 544.6 722.4 292.4

1596.9 127.5 357.9
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