
5．Longtitude－time　cross　seじtions＊

　　　　In　this　chapter，longitude－time　cross　sections（Hovm611er　diすgrams）at　selected　latitudes　are

shown．Data　used　in　this　chapter　are　based　on　the“10－day　means”data　given　in　Chapter4

both　for　the　simulation　and　the　observation．In　each　smalHigure，the　ordinate　denotes　month

and　the　abscissa，longitude　from　O。E　to　thもeast．The　l2・y6ars　are　divided　into　four3years，

for　which　respective　figures　are　given．The　first　smalHigure　shows　the　period　from　March　of

the　first　year　to　February　of　the　fourth　year．The　second　one　shows　the　period　from　March

of　the　fourth　year　to　February　of　the　seventh　year　and　so　on．The12－year　means　are　also

shown　except　for　anomalies　of　geopotential　height（section5．2）．

5．l　Deviation　of　geopotential　height　from　the　zonal　mean

　　　　The　deviation　of　geopotential　height　at300mb　from　the・zonal　mean　at700N，50。N，30。N，

300S，50。S　and70。S　are　shown　in　Figs．5．1．1－5．L18，together　with　the12－year　mean　fields

and　observed6－year　mean　fields．The　contour　interval　is50g．p．m．and　negative　values　are

ghaded　for　all　maps．

　　　　At700N，a　trough　is　located　around120。E　in　winter　and　slowly　moves　westward．During

sprlng　the　trough　sl6wly　moves　eastward．During　summer　waves　are　generally　weak．The

ridges　are　found　at　O。E　in　early　winter　and　at300W　in　winter．Another　strong　ridge　appears

around150。W　in　January．OveralHeatures　are　similar　to　the　observation．In　the　observation，

the　seasonal　shift　of　the　trough　in　the　eastem　hemisphere　is　small　and　the　trough　at80ρW　is

persistent　throughout　the　yeaL

　　　　　At50。N，troughs　are　located　around150。E　and80。W　during　most　of　the　period．The

troughs　are　deep　in　winter．A　quick　change　of　geopotential　height　is　sometimes　seen　in　winter

around　the　dateline．Accordance　with　the　observation　is　fairly　good　at500N．

　　　　At30。N，troughs　are　located　around100。E　and110。W　in　winter　and　at150。W　ln　summer．

Both　the　trough　at1000E　and　the　ridge　at1400E　in　wlnter　are　too　conspicuous　compared　with

the　observation．

　　　　　At300S，waves　are　weak　and　a　moderate　rldge　is　situated　around30。E　and　a　trough

around100。W　in　October．Accordance　with　the　observatiou　is　not　good．The　trough　that　is

＊This　chapter　is　prepared　by　K．Yamazakl，Forecast　Research　Divislon．
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・bservedat150－170。WintheS・uthemHemispherewinterisquiteweakintheSimulati。h．

　　　　　At50。S・thewavenumber・nepattemd・minatesexceptintheSummerm。nthS．The

c・nspicu・usridgeat170。EintheS・uthemHemispherefallisn・tsimulated．well。At70・S，the

wavenumber・nepattemals・d・minatesthr・ugh・uttheyeaLThel・cati・ns・ftr・ughandridge

d・n・tsh・wlargeseas・nalchanges・Acc・rdancewiththe・bservati・nisfairlyg。。dat70・S．

5．2　Anomalies　of　geopotenial　height

　　　　The　anomahes　of　geopotential　height　from　the12－year　means　at　the　same　latitudes　as　in

the　previous　section　are　shown　in　Figs。5、2．1－5．2．6。The　contour　interval　is50g．p．m．and

negativevaluesa「eshaded・，今t70。N・an・malieshaveplanetaryscalesandfrequentlythe

whole　region　has　the　same　sign－of　anomaly。No　preferable　direction　of　anomaly　movement　is

found。At50。N，anomalies　seem　to　occur　in　a　random　manner．Fersistence　of　anomalies　is　less

compared　with　that　at70。N．At30。N　and300S，anomalies　are忌mall　and　spotty．The　feature　of

anomahes　at500S　is　slmilar　to　that　at500N．At700S，anomalies　have　planetary　scales　and　the

wh・1eregi・nfrequentlysh・wsthesamesign・asithapPensat70。N・Persistenceishighand

sometimes　anomaly　lasts　for　a　few　months　for　the　whole　region．

5．3　Zonal　wind　at　the　equator

　　　The　zonal　winds　at　the　equator，200mb　and900mb（850mb　for　observation）are　shown　in

Figs．5。3．1－5，3．6with　the12－year　means　and　the6－year　mean　observation．The　contour

intervalis5ms－1inFigs。5，3．1－5。3．3and2．5ms－1inFigs．5。3．4－5．3．6．Easterliesare

shaded．Most　of　the　regions　have　easterlies．At200mb，westerlies　are　found　in　the　section

between180。Wandl20。W。ThiswesterlyregionextendseastwardinMayandJune．Atthe

sametimetheregionextendswestward。Anotherwesterlyregionappear＄around300Wduring

the　Northem　Hemisphere　winteL　Intensity　of　easterlies　during㌻he　Northem　Hemisphere

summer　over　the　Indian　Ocean　and　westem　Pacific　is　not　sufficient　compared　with　the

observation．

　　　　At900mb，westerliesarefoundinthenarrowsectlonat90。Wduringtheperiodfrom

September　to　January。Other　westerlles　are　located　at10。E　during　the　whole　year　except

winter，30－90。E　in　May－July　and　around120。E　in　November　and　December．Westerlies

over　the　Indian　Ocean　are　much　stronger　in　the　observation（Fig．5．3．6）．Both　observation　and

simulation　show　a　large　vertical　westerly　shear　over　the　eastem　Pacific．

　　　　Interannual　variations　are　small　in　the　tropics．Many　observational　studies　show　dominant
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40　to　60－day　osillations　in　these　fields．However，the　rnodel　does　not　simulate　such

intraseasonal　oscillations（Tokioka　and　Yamazaki，1986）．

5．4Meridional　w董nd

　　　　The　meridional　wlnds　at800mb　of300N，900mb　of　O。N　and800mb　of300S　are　shown

in　Flgs。5，4。1－5。4。9with　the12－year　means　and　the6－year　mean　observation．The　level　of

observations　is850mb．The　contour　interval　is2。5m　s『1and　the　shading　indicates　northeriy

winds．

　　　　　At30。N（Figs．5。4．1－5。4，2），there　are　three　reglons　where　the　large　positive　values

（southerlies）are　located　just　east　of　the　large　negative　values（northerlies）．These　regions

correspond　to　the　three　major　troughs．Their　locations・are　around120。E（east　of　China），

120。W（west・fMexic・）andO。E（Algeria）・Thei塁tensity・ftheflrstandthesec・ndpairis

strong　in　winter，while丸hat　of　the　third　weakens　in　winteL　The　third　one　is　associated　with

the　thermal　low　over　the　Sahara　desert．The　first　pair　show§the　seasonal　change　in　intensity

and　location』There　is　no　counterpart　ln　the　observation　（Fig．5．4．3）．The　strong　winter

n・rtherlyat100－120。Einthesimulatl・nreflectsthestr・nganticycl・ni？fl・war・undthe

TibetanPlateau・Inthe・bservati・n・tわen・rtherlyisl・catedat120－140。Eanditsintensityis

not　high．

　　　　　Figs．5。4．4and5．4。5show　the　cross　equatorial　flow　at9qO　mb。The　largest　cross

equatorialflowlscalculatedat40。E（theeastcoastofAfrica）andthesecondoneat60。W

（over　Braz三1）。The．former　is　the　so－called　Somali　jet　associated　with　the　Indian　monsoon。Both

flows　show　large　seasonal　changes．Overall　features　accord　with　the　observation（Fig．5．4。6）．

　　　　At30。S（Figs．5．4．7and5．4．8），the　northerly－southerly　pairs　are　calculated　at20。E（west

coast、ofAfrica）and70PW（overtheAndes）．Thethirdweakpairappearsat120。E

（Australia）in　summer。It　is　noted　that　all　the　troughs　are　strong　in　summer．These　pairs　are

caused　by　summer　thermal　lows　over　the　continents，i．e．，Africa，South　America　and　Austraha．

The　simulation　agrees　with　the　observatlon（Fig．5．4．9）at30。S．

5．5　Total　diabatic　heating　rate－

　　　Tot亀l　diabatic　heating　rate∫or　the　total　air　column　at70。N，50。N，30。N，0。N，30。S，

50。S　and70。S　are　shown　in　Figs．5．5．1－5．5．14with　the12－year　means。The　contour

intervalis50Wm－2andnegativevaluesareshaded。

　　　　In　high　latitudes（70。N　and70。S），the　values　are　mosUy　negative　except　in　the　region
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over　the　warm　sea　in　winter　such　as　the　Barents　Sea（50。E，70。N），the　Norwegian　Sea

（10。E，70。N）and　the　Ross　Sea（130。E，70。S），The　seasonal　change　of　these　positive　areas

is　closely　related　to　that　of　the　sea　ice　ex’tent，At50。N，1arge　positive　valロes　are　found　to　the

east　of　the　Asian　continent　and　to　the　east　of　the　North　American　contihent　where　cold　air

passes　over　the　warm　ocean．The　model　also　calculates　the　posltive　heating　over　the　summer

continent．At30。N，large　positive　heating　are　calculated　over　the　summer¢ontinent　and　east

of　the　continent　in　winter．Positive　heatings　over　the　central　Pacific　in　summer　are　caused　by

excessive　precipitation　there．At　the　equator，negative　heating　over　the　eastem　Pacific　is　the

persistent　feature，which　is　related　to　the　low　sea　surface　temperature　there．The　very　noisy

feature　of　the　heating　ln　low　latitudes　is　due　to　the　intermittency　of　precipitation　in　Iow

latitudes．At300S，three　strong　positive　heatings　in　summer　are　located　over　the　continents，

i．e。，Africa（30。E），Austra亘ia（120－150。E）4nd　South　America（50－70。W）．A　fourth　positive

heating　area　is　found　over　the　South　Pacific。The　seasonal　change　at50。S　is　quite　smal1，

because　most　areas　are　over　the　ocean　at　this　latitude．
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