K & EHiHE R

2h (AT Wt (HERE)

F AL FE B 5 RHTKEE 1041 %

ik
F
aul

FUuREORN FHR1943H23H

FENBREDOEY BEREMAER HHBZEEK
ZNRAE6LE1EZRY

FAWmXER Analysis of Surface Air Temperature Anomalies

mMXEEZER = £ #ER BF &R
Hiz B RE
% B
% ® RE (REKXE)

THE Ean AR (KKT)

—117—




mXANEOEER

This study is analysis of anomalies of surface air temperature in Japan. The surface
air temperature anomalies relative to the seasonal variations are of our great concern
from a long-term forecasting viewpoint. The result of the analysis presents us the
useful knowledge not only for the climatic analysis but also for the prediction and the
weather risk management. '

In this paper, to begin with, we investigate seasonal periodicities of the time series
and show that the surface air temperature has the intense seasonality and there are
seasonal periodicities in not only the mean but also the variance. Under the strategy of
detection of the yearly distinctive variablities that is the object of the prediction, the
means and variances of the deterministic seasonal periodicities are removed from the.
original temperature data and the residuals are defined as the anomalies.

The low-pass filtered anomalies represent the yearly distinctive variablities
quantitatively and analysis of the monthly divided dataset suggests seasonality in the
anomalies. Then a particular parametric form for a nonstationary autoregressive (AR)
model is considered to analyze seasonality in the anomalies and the new knowledge is
shown. The model shows that there are seasonal changes in the autocorrelation of
surface air temperature and the daily power spectrum transformed from the coefficients
of the model clarifies the seasonal feature. Applying the model to the high-pass filtered
datasets clarifies the influence of the Japan Current on the seasonality and it is
expected that the long-term prediction might be improved by taking the effect from the
Japan Current as an exogenous factor. On the other hand, applying the model to the
pricing of the weather derivatives shows that we cannot neglect the seasonality in the
valuation of the weather risk in the future.

Furthermore, the model is extended multivariate model. In analysis using the noise
contribution, the relation and causality between stations is shown and the structure of
the surface air temperature in Japan is explained. The daily noise contribution
estimated from the multivariate model can quantitatively grasp the clearly seasonal
change and the propagation of the causality, and suggests that there are the local
teleconnections between stations. The knowledge will also be import factors' for the

prediction.
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SEOERMFRHTEALEOSNEERMETH LN, VN TFRNRETH D, Hats
SN S RN, ZOFERFERIE. BREOTFRICHEDRHALTRE L TOMERYEYE
MIBBRNIRIECRASNTHWENI EZHHEEALGND, CORTHHERIDLIET
BNSNTHS RS NLEBT, HERL LV ERIEREOBNOFENTHRI N,
BRRAEOBERRRINEZR KT DDICAND ZENTES,

—EBBILULEEOEHNIEEE R EF N HBNICHE> T 2B HAORERE
DFMBEBRNMRZIEHT I LITRILTNS, 51T, A@mX T, HIMEZAW
T, INETHEVERBEINTIRD O LEEIBEFHIIDODVWTOERMBRAIRDEZL T
60

RICEEBERZ | FRIENSBEEENUENANR - T4 IIVEF ST —5 OFFT
TREFCHBEROZE L DN FBKEOFEHIEN & OMRE/RBERO W REEZRE
L. ZTOLHEADOHBHBHELZRLTNS,

LEBOFEHNIEER R ETINICE> T, B, KIROKUBEFEITH T 2N 50
HEBERMLD ) A XFESREZANWTRLTEY, ARBERICDOWTERNFHR EHRT
ZEMWTES,

WK OB & DERMZERMT —F 2MAS &Ik D, Frae RNAMHSSE
APHETES. 9%, TNODHRLARAMEEREROAIMELCEN DD LE2ETD. &
FHHFROBRTID RVWETIARESND & UL REHPIEEE AR TFIVOIRER
HETNELTETREEINRTNERSBWHRELDIIBREREDAEL TNS,

IBI, URIRRDAY MAOEREAIE L TERTYNT 4 7 OO EA N
BHES5NTHBY. TOEMOBRFIETIVICLDTO MY A ToblcX . ZOHFMET
DEBEZ OB TIIEEICRD EEZL NS,

FAHFR OIS 3 ROERM EFMREICHEENTND,
PlEMS., BERXEEEZERT, PREFOFMBRAB LN EMICTHET DKEEH
5E2E-HTHRELLE.
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