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Sea Breeze Circulation
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1. Warm air over land rises
2. Sea Breeze moves inland
as a mesoscale cold front

Air cooled by 3. Cumuli develop aloft and
m adiabatic expansion
- . move seaward
Warmer e gﬁiﬂ: 4. Upper level return land
air rises night breeze
5. Cool air aloft sinks over
water
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The Land Breeze 4 ! # 56

43 the sun sets, cooling beging along the surface of the land and sea. Like davtime heating,
cooling occurs at different rates owver water and land. The rapidly cooling land scon hasz a
higher air pressure over it relative to that over the sea, and the air beging to flow down the
pressure gradient seaward. This is the land breeze. It too is influenced by the ronghness of the
coastline, strength of the large-scale winds, and coastal configuration. Unlike the sea breeze, the
land breeze iz usually weaker in velocity and less common. The land breeze is often dominant
for only a few hours and its direction is more variable. Nevertheless, the land breeze can
penetrate the marine atmosphere for 10 kilometres (6 miles) seaward.
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. Cool air over land sinks

. Land Breeze moves out over water 250
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3. Relatively warmer water heats air which then rises -
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. Upper level return sea breeze
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Induced wind: semidiurnal component

Induced wind: diurnal component

Wind change at 007

[ | TRERIERE A ALK AR | T T T
LAIA,IAIIITTA{#,-/b/vlvrwlvlv/.v/w/bes&swvrrvvvcv‘. > > > > 3> 5> > >
et F A L s samy g Ul v+ B ey Fr>2> > 32> 2
[eE—d—d—twEt—6—%— € F —/bJr.Ierl:vIVrj/‘rt@&ttvvttt?veit L e - e e B mﬁ
|AlA\A\A\A\.$\N\A\A\4|.-|.¢Jr/VIVIW|:¥IIVI:YfVJrEId.$!f({(!c‘“Jli.'.wV.v:\.\vVvvlm
T etz € i a2 7ol v vy v v viw vy vy 77T O —
I.A.lh\h\h\n\\h\b\\h\;\v/{lvlv\vll\.v\v\vlv b VY Y YV EA L B R P IR &
ln\kr\r\\r\»\r\r\.\\//b/v\v\v\v\v\v\v\v\« YYINY YRRy ana;._.-.xvvvvm_.u

R\P\\\-\P\\\N > > T T T 2 Ny %44y oy g AA)A#VVVVl.m

s\.\\r\r\.\\\.\v A Ealad NN A4y vy 444 q 703>
R U |l e N SERRREEA S (I SEREAES.
ke R\.\r\r\\.\-\.\lv a4 \4\#« "R EEERE D A A4444vvve

VLSS P w\.w\i\d\i\i\d\WVJﬂ Y v v v e vy vFA Aai.‘quvlm

W«u‘a\v\v\«\q\d\d\a s e vyevvv v ([PAAagyrT 55>
/ \i\-\d\i\.w\i\d\\. Slvnkt4<>u@ A A A A AT 774
Jﬂw\q\-\d\q\a\\. M:v N 4”>m 4 v>>;\_ﬂmwanﬂ._
[77) + [ - 4 R v p\_ Jﬂo
=] ElesssDNasvvy +avv>>;44v.m
s O lws s aslhuywy LIPS SRR
ﬂ erws.. N eV Yy A A oA “ m.“_
m th |Ra v v v v > F»)A.-.q I_m
[~ L3 A (%3 vy v\ v » C>>qvvvvv>1
.. / DPEEE N A LM Ay x0T 5 g
s oS s s T
—~T T
y 17 A d v b AAAA vrhvaavarp vv\_h.yvq-_.qvw.....\._‘rrt@vvrm
P17 7 3 v AN 4 w ¥ v FMA T <L or > 2 >y 4 A MFY¥YF ¥ K O S S S T N A
FA 1T AArTF >R A4 Y <rAa7 vt vvv43>11111,>714A>rvvvqu
P I T e T R B B i A S A N VA v P
P Ly v AR AP E¥ST byl A A g 4 CcT A B ukvas.,vquaa»)quhrvvvcw
2 3 » 4 b M AMBRSS Ly 0y 4g 4 LN 4 4 2 %A AbPFrrve dlAaanvec L iy vy
A>a>aaaa)4/ﬂ.v¢,bbv<dvrréx thﬂﬁé#»ﬁﬁﬁM))71Ahtft<<ﬂE
r » 4 AR KK RAK R = a2 72 AP R R v R A r€eipyvvvO

P PARKKAAN R a2 2 P AR R« v14»nrv<<M

P EARNANANY & /Kuv.v.v..vkk - sz At P RN w A LI R A

FEARRNRAN /. NPTV gy N > 2 PANR R « {4 1A.kkrv<<m_.u

FAARRAANN T TV oy A2 PAR R w el “eds )

LY S S //blvﬂid\_rﬁ }\#\\%»Zﬂdyf# & x 3 m
, //./u/puv».,.. mv\v\q\a\»zﬁfﬁ PR
¢ __4 N - | 1 g
| w2 S |+ h “ %
= EERI= g —
+ A = : &=
F/ e BN + o
= 4 ] <
DWJ\ O 2
= /. w Y| Ay -
o
- b - B :

' o < PRIV DY <l A5 I , N

Yy r o= =g -=x ™ T T Vv vy 1T 1 =, Z, e
N YV hk L 2ok op e ok ok |77 AT FYE TRy gy Y YY Y Yy oy o o 0 v
4 4 d g Lk g kg PdY T ANT ¥ €Y FF VgV VVVYY yoyoy % % m
zz»a;vA»khkuVv¢>;vq4444Aea<<<¢¢<<éemn._
Fo W 2 7 4 A <t £ k ggl> >7 44+ vrvrvrevdlguvwvddiyyyypO
/b/..av;_>aprkknvvws>v1444443kna‘4.¢4<44Rlu
J—/.—lu.vavAkkkRkvvv;b71444A.A ¥y x4 Yy Yy

N L NP RR EE T L R S P n»v..c<¢4¢mm_

" A FE I L B S L NI 822wy gy 4O

2 AR a4 PR RE e e d vabhdeéém

= AN Naéazﬂfalfmlwwwhttdéé

g & A Ar A 1A N R e o awwv;._an.aeenE

[} L w\»zﬂff?Al.h vauneagaetJO

7 iRt PIees TR I

g \\ f@h\@wﬂvvvbu.;:_\,@

N« \. r\- R w m‘.wa.v v»&mﬁ

=R =2 A Vu B

] o mni»rax Wuﬁaam

~ — \.)’\V..VVW + -

=) | <= <= & o

m m mlvv.—v b~ /)

o) Yol 5|VVLAL (=] O &

% 5 SN IS

Nt N ~ |7 A gy ¥V VD 6

V V V.Vbé&trrt-.\mﬁ

<] <] <1 | | . o) - - $
Z Z Z A Z Z2 #
o o o o ) © i #l
(@) [@)] o (=] o o —
™m [\Y] i ™ [aY) -



11 @
' + 9 & ,
0 @
"+ # # +#
# B !
472 + & 2C3D* ( 2C26
[ # "ol H+4# #1
a6 oo 14

#l111#



# &

S1[V(925hPa)] JIA

R B B =

46 EF427 6G 88F

40°N T — 7 F
00Z \1 } P B6O°N| TJTA ‘l
Y T
A NN NN '
ARY TR (SRS s
30°N \E\i\\ S S O N e e T T 30°NF- ¢
i S N S T di e ’
R L N » t
r A A A 0 vn A p b s oa st t
= /‘ PP A At EQ
20°N fffl‘/‘/)‘/‘/‘/‘/‘r _
ttrrrrrt
; 0& ‘ 30°S
10°N S A7 1A T | |
110°E 120°E 130°E 140°E 150°E 0°
S1[V(925hPa)] DJF
40°N : , ! B80°N
OOZ ¥ A \
Y\ %
1 %{"\4‘ v N N 30°N -
30°N S i 7
> N A2t
P o2 I
? ” ’ f f f EQ ‘
R0°N ‘ -
x . K/ \\\ by -
¥P\~~ gi 30°sk
/). Eu ’
o lr Al | ] PR 5
10°N 110°E 120°E 130°E 140°E 150°E 0



# & .

#HH &
#&

4F6 88FD 7 O

200
300
400
500
600
700
800
900

H+#

H*
O
Ro

AF6 7

"H## 9

N N
y
v \ |

1000

90E 1R0E

180

150% 1200 90W

60W

—— e
S AR
NN

200 1
300
400+
500 1
600
700
800
900 1

Y

1000

120E

30E

60E  90E

150E 180

150% 120W  90W

H

&

o



! &

"# S Hr&H#H (O

32°N

30°N

28°N
26°N]

24°N
(N

R2°N
0.03
0

20°N 1

18°N 1

v

4 6M8
32°N

. 7 30°N 1
. . <

28°N

26°NY

24°N 1

106°E 108°E 110°E 112°E 114°E 116°E 118°E 120°E 122°E 124°F

v

*F  88C@ #
8 1)
# 1 1
<B8)< Xk8-)

4 6M8



I # #9&! +

Hit

+# I #

H






