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Fig.1: Radiativeequilibrium temperaturefor Newtonian

cool/heating. Horizontallineson theright-handsidede-

note the positions of vertical discretizationanddashed

lines are those for bottom boundarylayer and for top

spongelayer.

Fig. 2: Relaxation time constant for Newtonian

cool/heating( � ) andRayleighfrection(� ).

�N�'�.�3�
�������%�

(2002) ������������)���3�,��� �3�	�
����� ( � � ) � 0m ¡�¢ 1000m £,��¤¥�§¦�¨�©1ª �	«¬��®:¯n°�±�²,³ �Q���,���

15 ´¶µ 4000 ·?¸��3¹ ®¯ � EOF ºF» �Q��,��¼�½ ��¾�¿�©.ÀÁ��Â�Ã�Ä �,�
�3�:�1�Á� �,Å.Æ'Ç1È ©���É/ÊF�ÁË�Ä�ÌÁ¡ ���3� �
��Â:Ã:�,©.�%� ��� ���:�1��Í¥� Å	Î��1Ï �3©.��É
Ên�,���.Ð È �t� � =400Ñ 500m Ò�Ó��nÔÁ��©3�¥� Å	Õ
Ê � ¾.¿�©.À��NÂ�Ã��3�Q� � =400Ñ 500m

�tÖ � �,� Ä×�Ø Ð�Ù/Ë Æ%Ç Ð.ÙÚË>� Æ%Ç1È 2 ¨�3Ì'Û�Ê���Ë>Ä
� Ç Ê �Ü�ÝÁÞ ���.� �.� �	�:��Ä.ß1Ð �.�	àFáFâ���� �ã ��ä.å Ä.ß:Ð ���3àFá �n¾F¿�©�À1�3Â�ÃÁÄræ���
�t��çè��¡ �>é�ê Ê �F��� Ä.ë�ìÁÐ à�á � ��� � ã�,ä,å Ä 1 �3����Ä ÆÇ Ð à.á �ní'�Qî ã �.ä�å Ä 2

�	���:Ä Æ%Ç Ð àFá � 3 ¨:� à�á���ï îF��¾F¿F©�À
��Â:Ã:�	ç ÕÁ�nð � È�é�êÁÅ � ��� �3ñ�ò �.ó ¢>¡

Fig. 3: Topographyin (a)WN1 and (b)WN2 experi-

ments. Negative value is hatched. Outside numbers

show longitude.
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Fig. 4: EOF1of surfacepressurein (a)FLAT, (b)WN1 and(c)WN2 experiments.Numberon the top right cornerin

eachpanelrepresentscontributionrate.

Fig. 5: EOF1of zonalmeanzonalwind in (a)FLAT, (b)WN1 and(c)WN2 experiments.Numberon the top right

cornerin eachpanelrepresentscontribution rate.
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Fig. 6: Time seriesof normalizedPC1of zonalmeanzonalwind corresponding to EOF1shown in Fig. 5 in (a)FLAT,

(b)WN1and(c)WN2experiments.
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Fig. 7: Frequecy distribution function of PC1 in (a)FLAT, (b)WN1 and (c)WN2 experiments. Curves denotethe

normaldistribution. ShadedcolumnsrepresentdayswhenPC1is greaterthanor equalto 1.5standarddeviation,or it

is lessthanor equalto é à ì î standarddeviation.
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Fig. 8: Compositemapof the intensity of zonalwind at 300hPa for High or Low periodof PC1of thezonalmean

zonalwind andtheir difference;FLAT(top),WN1(middle)andWN2(bottom) experiments.(Left) time meanin days

whenPC1is greaterthanor equalto 1.5
±

, (Center)whenPC1is lessthanor equalto é à ì î ± and(Right) difference

betweenHigh andLow. Shadedareashows regionwherethezonalwind is greaterthanor equalto 25m/s.
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Fig. 9: Time meanof surfacepressure(contours) andvariance(grayscale;only in (b) and(c) panels.) in (a)FLAT,

(b)WN1 and(c)WN2 experiments.Gray scaleshows the region wherevarianceof surfacepressureis greaterthan

12
çpo�å � andinterval of grayscaleis 2

çpo�å � .

Fig. 10: 1-pointcorrelationmapin (a)FLAT, (b)WN1 and(c)WN2 experiments.Somepairsof pointsthathave the

strongestnegative correlationareshown by symbolX andconnectedby a thin line.

Fig. 11: Correlationmapfor theindex which is explainedin text in (a)FLAT, (b)WN1and(c)WN2experiments.
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Roleof topography on annular variability
— Numerical experiment—

SeiyaNISHIZAWA andShigeoYODEN

Departmentof GeophysicsÄ Kyoto University

Synopsis

Role of surfacetopographyon the annularvariability of mid- and high-latitude troposphereis examinedby

numericalexperimentswith an idealizedgeneralcirculationmodelundera perpetualwinter condition. Long time

integrationsaredonefor 3 casesof thesurfacetopography(flat surface,sinusoidal topographyof zonalwavenumber1

or 2), andeachof 4,000-daydatais analyzed.Dependingon thesurfacetopography, thecharacteristicsof jet streams

andstormtracksaredifferent,aswell asthenatureof annularvariability.

Keywords: annularvariabirity; generalcirculation; low frequency variability; surfacetopography


