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Abstract with introduction Data and method
v' Energy policy and status of renewable energy in Japan was dramatically altered after the Fukushima Nuclear Plant Accident in Data ::Atmospheric reanalysis : JRA-50 (Ebita etal. 2011; Kobayashi etal. 2015): 0.5 degree: FY1977-2012 Area of study
early 2011 (e.g., Mizuno 2014) and the total production of wind power in Japan will be significantly increased in recent decades. The g ;ho_ur n}T}metntarytvilue ‘;f sea-level prest_sur{_a (?hLP‘)I' e
greatest problem with this energy source is its fluctuations that can lead to unexpected rapid large increases and decreases in power v 1 iglona 5|/|n e%r?he “'"'f'nd po;weE[ genedra o 'r?. edo ?. : re?'fhn EIM DAS " T e .
output in a short period, which are known as wind ramp events (e.g., Marquis et al., 2011). Since the wind ramp events Increase stat;or?;” Yl SIS SIS et edle SULaTE SaROi SIE = (meteorological observation
Instablility of the power grid and must be balanced by other power sources, the forecast of the magnitude and timing of ramp events s . e : :
Aol n:iJﬁcantI Eu ort% EE IR y P ’ J J P v' Ramp definition: wind power variation that produces >30% change in PU over a period £ 6 hours.
9 J 2UbbOILS o) 5 . . . . L v The positive (negative) quick change in the PU is represented as “ramp up (ramp down)”.
v We present an application of self-organizing maps (SOMs) for climatological/meteorological study and probabilistic forecast of the .
wind power ramp events. To analyze and connect the relationship between atmospheric synoptic patterns over Japan and wind power  Self-organizing maps (SOM) technique %"Dﬂappi}ﬂ;‘;f layer
generation, SOM is employed on sea level pressure derived from the JRA-55 reanalysis over the target area (Tohoku region in Japan), . | . ARaCSOMensiple)) SSIBIEncE MREATS) Nacie)
" - . | latti ” h it WP | e T e O T T e th th v SOM extracts patterns in the anomaly field and projects the extracted patterns on regularly arranged
lsies a_ sens WSS sl GRS 0_ e ( S) LEislls LT _ = PRl _IS SelELell comp.are e - two-dimensional arrays. Each of the arrays on the SOM is denoted as a node (reference vector). 200
atmospheric data, the long-term wind power generation is reconstructed by using a high-resolution surface observation network  eference vectors are presented on the SOM if the map is composed of 200 nodes (e.g., 20 x 20
AMeDAS AL Japan. | | | - | | SOM). The reference vector has the same dimension as the input vector and represents a generalized
v The wind-power ramp events (defined as a 30% change in power in less than 6 hour) are mainly emanating in the winter months in pattern of input vectors. Y i node
the East Japan. Our SOM analysis for the WP in boreal winter extracts seven typical WPs, which are linked to frequent occurrences of v Reference vectors that are located relatively nearby (distantly) on the map exhibit a similar _ KRRy (bestmuch)
wind ramp events. The result highlights the importance of changes in the WPs to both the wind power generation and ramp frequency  (dissimilar) representative pattern. | | | IR eencatallyy  upawotbati
in Japan. These findings have important implications for the use of weather/climate forecasts to estimate the probability of future wind ¥ Each input vector willbe compared with all reference vectors and assigned to the node to which the \\ RN = radius gradusky
power variability. This study suggests that a detailed classification of the synoptic circulation patterns can be a useful tool for first-order ng&'”"l"arf?fer?”ce Eecto_r be'ﬁngs- i . e . /ARNKN I_I
approximation of both the wind power generation and its variability. Further research into the links between weather/climate variability S S I E R (e TS DR [ I S ST BT A T S e “ | :
and wind power generation is both necessary and valuable in the East Asia patiems (elerence veclors) on fe map. Input vector(s) MR Eayer
P 9 y ' vTorus SOM (Ito et al. 2000)
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v The regionally-integrated rated wind power (Per Unit, PU) in the Tohoku 1 PU (FY2012) Black: Obs. | Red: AMeDAS-Tecost. s} —FU B RAnpLIRgUSncHE ) Interannual variation:
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Wind ramp events in Japan
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Applications for probabilistic forecasting (Multi-Analog Ensemble: MUAnEnN
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The observed PU tend to be included in general in forecasted 5-95%
However, the local scale phenomenon could also be affect the PU that cannot caught at SLP fields, such as PBL Ack | d t
change in the mornings and evenings. cKnowie gemen S
»We should include additional variables ? (e.g., Total amount of cloud and surface radiation) This research is supported by “Power system output fluctuation corresponding technology research and development projects” of the New Energy and
Industrial Technology Development Organization (NEDQO). The observed PU values are provided from Institute of Industrial Science, the University of Tokyo.
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