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A Study of Scenario-type Information for Typhoon-related Rainfall with Ensemble Forecast Dataset
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Synopsis

Forecast circle has been used in Japan Meteorological Agency as a standard content to
describe forecast uncertainty on typhoon central position. Although circle is a simple and
familiar content for the general public use, it is not easy either to imagine high probability
area inside circle or to suppose worst-case scenarios of typhoon-related rainfall in detail.
We propose more beneficial method which represent typhoon track and typhoon-related
rainfall using ensemble forecast dataset. Ensemble model of ECMWEF consists of 50
perturbed and one control is used. Extracted tracks are classified to multiple groups using
cluster analysis in consideration of the direction as well as the speed of typhoon. After
bias correction considering frequency distribution, it is possible to obtain worst-case or
mean scenarios of rainfall from each groups. We applied this method to Kanto-Tohoku
heavy rainfall by typhoon No.18 in 2015. The result shows that the temporal and spatial
characteristic of maximum rainfall extracted from most similar group to actual track is
good agreement with the observed data in Kinugawa, and the water level exceeds flood
danger level for a long time in Tamagawa in the case that typhoon track slightly shifted
to the west.

F—T—R: 7P TN, 2F2E=HH, GBEa—R, KEvTUF
Keywords: ensemble, cluster analysis, typhoon track, heavy rainfall scenario
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« Extraction of tracks using ensemble data(ECMWF
and latest center position of typhoon(JMA)

* Statistical bias correction for ECMWF rainfall dat:
* Grouping of tracks by cluster analysis

* Scenarios (e.g., worst, mean, and so on) from each
groups

+ Application to KANTO-TOHOKU heavy rainfall
2015
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Fig. 1 Framework of this study

Table 1 Data used in this study
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Fig. 3 Typhoon forecast tracks T1506 extracted from
ECMWF-ENS (Initial: 2015.05.09 21JST)
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Fig. 4 Method of K-means cluster analysis
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Fig. 5 Extracted tracks and three scenarios of T1515 by K-
means cluster analysis (Initial: 2015.08.19 21JST)
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Fig. 6 Extracted tracks and three scenarios of T1515 by K-
means cluster analysis: (Initial: 2015.08.21 21JST)
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Fig. 10 Spatial distribution of accumulated rainfall :
upper ; radar-AMeDAS composites, lower ECMWF-ENS
after bias correction :2015-08-21 21JST (initial) - 2015-
08-26 05JST
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Fig. 11 Map showing the upper Yoshino River basin and
location of Sameura Dam
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Fig. 13 Observed total rainfall distribution based on the
ground gauge and radar information
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Fig. 14 Observed water level at Mitsukaido and basin
averaged rainfall based on the ground gauge and radar
information
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Fig. 15 Extracted tracks and clustering three scenarios of
T1518 (Initial: 2015.09.07 21 JST)

Fig. 16 Bias corrected 96hourly rainfall distribution of
CL3-mean (2015-09-07 21JST - 2015-09-11 21JST)
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Fig. 17 Accumulated precipitation CL3-forecast over the
Kinugawa River basin issued on 2015-09-07 21JST in
comparison with observation
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Fig. 18 Accumulated precipitation CL2-forecast over the
Tamagawa River basin in comparison with observation
issued on TO719
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Fig. 19 Bias corrected 96hourly rainfall distribution of
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Fig. 20 Forecast track of CL2-17(blue line) and best track
(black line)
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Fig. 21 Time series of the observed and simulated
discharge at Ishihara station and basin averaged rainfall
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Fig. 22 Simulated hydrograph (black line) at Ishihara of
scenario CL2-17 and comparison with observed data in
TO709 (circle). Filled circles represent the duration of
flood dangerous water level.
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