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Fig.1 The computational areas with the 10-km grid (Domainl, upper left), the 2-km grid (Domain 2, lower

left), and the 400-m grid (Domain 3, right). The color shading indicates the surface elevation scaled by the

maximum heights (2253 m for Domain 1, 3200 m for Domain 2, and 1150 m for Domain 3). The white dot in

Domain 3 indicates the location of the litate AMeDAS observation point.
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Fig. 2 Time series of surface wind speed from
observation (green) and from numerical simulations
with the MY (blue), the QNSE (red), and the MYNN3
(pink) scheme at Fukushima City (upper), litate Town
(middle), and Soma City (lower).
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Fig. 3 Spatial distribution of 10-m-level wind speed average in time during the simulated period for
the MYJ case (left) and the QNSE case (right) in Domain 3. The solid contour lines indicate the

surface elevation.
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Fig. 4 Frequency distribution of wind speed at the 10-m
height above the ground level (AGL) for the QNSE
(red), the MYJ (blue), and the MYNN3 (pink) case in

Domain 3.
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Fig. 5 Spatial distribution of surface wind speed average in time (left) and its standard deviation normalized by the

averaged wind speed (right) for the MYJ case in Domain 3. The surface wind here refers to the wind at the 10-m

height AGL. The solid contour lines indicate the surface elevation.
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Fig. 6 The same as Fig. 5, except for the case obtained in Domain 2. The area corresponds to the Domain 3 is chosen

from the total area of Domain 2.
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Fig. 7 Spatial distribution of the normalized standard deviation of wind speed at the 100-m AGL for the MYJ case in

Domain 3 (left) and Domain 2 (right). The solid contour lines indicate the surface elevation.
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High-Resolution Meteorological Modeling of Local-Scale Wind Fields over Eastern Fukushima in
March 2011

Tetsuya TAKEMI

Synopsis

This study investigated the spatial and temporal changes of local-scale winds over the complex terrain
of Fukushima Prefecture in March 2011 by conducting high-resolution numerical simulations with a regional

meteorological model. The analyses were intended to gain insights into the airflows relevant to the dispersion

of radioactive materials from the Fukushima Daiichi nuclear power plant that was damaged by the great

Tohoku earthquake on 11 March 2011. Micro-scale characteristics and local peaks of surface winds due to

the micro-scale structures of the terrain were clearly represented by the high-resolution simulations at the
400-m horizontal grid spacing. The effects of the terrain on the variability of winds were identified not only
near the surface level but also at the levels of up to the 200-m height above the ground level. A high

resolution that is adequate to represent complex terrain features is indispensable for analyzing the spatial and

temporal variability of winds near the surface and in the lower part of the atmospheric boundary layer.

Keywords: local circulation, atmospheric boundary-layer flow, topography, regional meteorological model,

Fukushima Daiichi nuclear power plant
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