ah—todfl ee L,

¥l b sag Lilsy €, 5

a ?_nhﬁgjgr 9 ll:-,-lilJ-l:
Lgigojl m¥igt

www.edub.ir

1 271

1ali
ufd'rhl ,-I.L
T B E

AR

R O R S R o

&

é

WaaNTF
1) 8 jlosi dom il

7
i

LA S

__;leii i \:.l"-'l_-'nhi- n.r_I-I-l:l .:.l_|"_',_1

(23] Lt plal

1S Al e Sl

gl e sl Sl 3ads il Bl Sl

%

NS

IPAP Jlum JS19 (35 soiodond) 5 559 599

(YYPD 05) b0 S b iloniol &

]

aids e el Dide Fi o lpa Sl
i 2 jles g alaad o Jlacial alaa s
[stas 6] ejbeds 1] Jtjs ol sl alge ..i._1n,|
&t : - Sigd m Ol Sllel R ey degeme |
foe g 5 Elael 6add = s T pd e cogas

2,15 (ghie b yai (303l Lol
et Jh s il 3] aslazl

[ IPRA Jloo slediiul ]

&R R RE R R R R R R R R R R R | R R R R IR IR
<

A by iy i il pechlame g bty o flaes o jlia sl e LT iyl g e ol poked il 5 10 g (g ROl iy et Sl Ll g pifly i

REIRRRIR I RE[RG R R R R R R R R R R R R R R R

www .edub.ir



Ym IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

praads L0 dad oWl SR

- .. m
S Jl 53 eyl a B Spgeads T St b e s 1T 0K £ 3 uglgagfl Sy 1

333 g oy & Al Cuillng Joes 1 slabold an 30 4F buif Gl g by o 51 )R Ayl g il
o Ulaat 31z o lacmty) Funabls anless foe mha w0 cesc aladol U slag?s aa f_J bk g pla gt g 3,5 anles

D-m—’-!ﬁ;““%hﬁ'ﬁ%“!”ﬁﬁdﬂ
az s Sy 3l gk g Fom (3
a0l e g Faim (Y
a2 udy et o Tem (¥
sty pheey Tom
0938 1y o ALelitl g oS YL @ 0a ) e YT Bas a ol oln 3115 ol sl 18 g aeli Sy oY
e 1 il cpuny e FVL 20 Yo pLI Y a4 ad Sy gay 1 adly o pde S0 Jluall gladly!
Gle Sl g Skl & STI0s la) e 30 5 Hel awde pablyd g il aSiaie 800 ol aa

CRAIE PR G 2% {S=\°§}?ﬁkﬂ':ﬁ%4{kwuﬂﬁfﬂ'
M aSs i g o e

Yoo ()

IHE (Y

AN

v f

Sloo s pow 3 00y 30 o il (o gad SRS plBdy gladid & U et b B0 allie il e -
PRC-ENCL PR PP PRuT L PRI TR TRRUI B RT-PIEE PRSP S S TPy PY UV PP L gy

u —_— Tilenal
E pa (Y
m\\\\.\x\\x\\x\x\\\“\‘é Tui (¢
—Mui (¥

S 04la i Gt Yo B0 ke

¥ of ol Sz o5 20,0 )0 Noom Gas 33 00> el pbpo pj S T

a2o g dy g A Sl @3 sS40, 1, T e P Jhlh@iﬂmﬁ 31 anlesi ,,;,T b g
. & . m .- . . . - e

} l — " 'li: N 1

{Jl"ﬁ_shl*ijﬂlﬁ ]_]‘n JIFJH,‘.(,ST 1}[3""'";“.'““} J’ﬂjhtjhd*qhdﬁ;aﬁjj

¥PEN O
MEN f
vafkN v
AYAKN (f



"I"u;ﬁ..c IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

T g L 1y o 5l g8 1T BB e <y S g lage e

- ¥x < FY
¥ =1 -1 Y O

H'Ii‘_l_}ll't’ XT_l_}rT

F=iln(x" ¥ )— (L - In(x) o

x
V= fl[*F—x1r +y}+]{r+Ty—z}+ETz[x+\] r
v=ivy—j(x -y of

e il wlxde 4 Oy S0 oS L Jat Ll 5,500 Yo po B el pe )LD ol JLly S by gijls -F
dr Qp 5 Qysha)l 2590 53 390 e ojle Dlaie & Qp Ko a8l ol pao adiigyfoe 10 53 3 sud
ot g e
Q. >Q: 0
Q=<Q (7
Q\ = Q\‘ {r
w202 S 5 S b g (F

M2l e gdad K g and oS RaSs LY Gl Laniliy g slal b Ul g9, ol SargY o ad N Y
foylon V oy (slaa b by b (ghilty dnr V7 8500 a0 sl i oo WSSy (59,5

1
V=NYV

¥
V=NTV (v
V=V
V=NV ¥

113
o gVl 5 Ll jes jlam Wy 08 T dae 808 9 ai¥ 0 jlg b gl P S epal glanlia A

Ay ol Lt 5 o £ ot ¥F “? g aks o 45 51 b g by o0 9 o g il
#km
vkm (¥
Akm ¢
akm (f



?m IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

Sl o Babo 0940 surdily (yyze 42 v OT o131 atas i o po s LS Sy ag o 5 OT S8 g b -4
B pSorys plaio gl B g poitg o5 )00 J10 A alafe e ar gl 5 4O s sundly Sl 0 slan
o5 33000 W H 21051 5 &yl ool 3939 o 4 55 Sn50ym Yt &2 B plake pulaes shoh b 3 o S
Bl iy i

H<h ¢

H=h\lE v
a

H=h2) @
a

H=h@) ¢
a

YWAHZ ol g0 o o Jdg PYAHZ ool nut i Gay o o Coll e s b o g olbab G0 Coges ol e
U I T o R T - WP N O L B e E Sy I 2 P
(ol T 1y Iyt 35 g 5 o 50} Tiaad sl 53 piaglef el 5
-4
e 5 Yo {4
boo ¢ Fa¥ (T

Y0 4 Tap (¥
.l'l.ﬂ_,f‘l“ {f'

C
Sy slod g jLid Shydi wid (pod puigran g i 0 Y= api-.-wé L U LR PR I R |
o UE S0 50 Lo il T, e gelaw 50l gloo 1.0l 453000 Jooef Ky iile g Cilicks
Tt iy jF pla'g LS Dlid g K Gajily gl Mg Jela p o2 syt opan)

T, - Mg Z ()
kY

T, —ﬂz o
kpy

T. _igfﬁ_l] o
kp ¥

1 M2 Yy
Yky ¥



hm IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

Zlao! ) i pas g o Jpuf R 80580l 30 Cuow 00 8 giie 1A pao Jab U Sy zheat JS5 gk 0T
B allio Cypods b pe g wonf g0 lanp plale B aloli a4 owiiSlih 30 dlewaar A MGs gty

i . .
PPV r Y . FRTSLAN TRLY - IR I G Cad ot R et ey 0 0 bl 3 Sty Lasdiiia

T wadly o B fi

A s > 0

& Lr._® o, X8 (Y
B b 2, T8 T

b (F

ks ot et 2ot iy JEat LT ol JaRlae iy ceefiilen Sl ) g bl 15 318 50 0 e e 1 Y

B T

?Mllnl..!.fv— w1 Ty g T, gled g0 30 g
¥

g

{Y
v

{f

AP S S B

Sao p ey el 33 0 e 1 ik oo U3 10 5l g Rt T e 05 Y et 5o (lalal ppddater S VF
w‘% o s o s T2 gt g0 206 il 3] o 394 31
vE ()
1Y (Y
£ o
Ty (f
il e D=1 w0y U laad)y; asies alold 3 o, Ymm oSS0 oy Loy g0 aleld S0 S0 alel 0 -18
asdy i e Eae Jab il Ay @ VIR (535 po (g alal Mo 3 oDy Bl (Sl aluolh olF
LI IV PRCTET Y
$oo {}
tao (Y
Foe (T
Boo (F

www .edub.ir



Fm IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

fae g 1 Flgel Fagd g Lo Ky jus

22 )81 Cnday led g0 shaluly ax 5115 Bas 8 T 1 Zge U Cus pu
T e 3 T G5 i bol O

S 3 gl e oyl ol jpliae (F

{Dispersion equation) $u51y aleles (¥

B oY o, lge (F

aalas (Hgyy ) s zae 48550 bl e ¥ 4 il 330 ghgo po glalais yo (H) e LS e gl ) 51
2l 3olie oy &g S B Tog ablym ple wizy g A

1o (4

YE (T

Yo (¥

YY {f

Pnnt (gr g0 dor Eoge il gl plar gl 35l aim Gugildl 3 (ol J1 pIU gn st S04

(Tide) awss (v tswell) 1560 (Y

2225 g lova od,g3 grlgal 51,05, (F (sea) lswa (¥
Tagibge ool (el ) nt b ohS 31310 al 33 pooed 5y 32 3,19 ADIPAE) Ly (59

rya 5 e ik sladilya (¥ zee Lo {3

V¥ ooslya (F Zpe 5 e S po sloailie (F

Tocl e aia sl B iglid 5,99 g yie Yeoa Gac b drac 0l jo e Job

YA ()

Yoo (¥

A8 (%

ioiesi GHE oy sl SASHBA (F

s ahilgoa Wse )1 don

35000 g 2T lses S b cglga S o Gl 1 Yy saniY e azmi )

wlatses slSius o Sy ity Jola wogdygo i Tl 0 eelyn ja8 Ay ]S 45 (gla o ubiia s O
v op

. , Y Op
ol e s 4 TOQUSIND = ————— ——: ¥ O vsing=— — - gy
il ~ b it cosd b b p.r o6 sy o

perldl gla Jload g e e 0 Shig .jjh)m.'b] g el S ples gleesiman 1 e o (F
Sl ] Logba it s Sehail dy an g 45 Sgnd anlaz

Loty shas e o1 (gles g agd ga 03yl e 4 943 o D ity ol ag o Cal gl o by gl (F
S P . E PR I i

-

-1¥

-YA

-4

-



"l"uui..: IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

et 4y gl (ol W it il s o 2B L e by Gl sl 0 50y prpher @ Rl 50

3 gl B B o o 1wl o ol b nbgee i g cawl fl e o Sgas g ol
u‘l.ll.lu.n ....................... whd'.l_f#ﬂuﬁyﬂm

=1l o palf (Y Ll ol Y

eals o els (F ol o el (T

Tl prass il Elsal oo 13 5 a0 plas

Syign o gt Jlew zye Joles 2 ()

9 gl o praligS N e zge Jaboe 2 (F

Dy gt findpe 335, gle 0 3l mes Jebes o (F

I PRC K JU RPN PR O L PN
T p‘uﬂ' u‘!""‘lJ el

3L oukigy et b g 0kig s o 14T, e ()

el IS g gilsgi e S (T

ol ey play Jaid 5 Sloyi zgo Sy (F

ol 32 (€) ye PO et oo 293 pn p23ia 3 3 g JLESH g A W, Cs o b af o ) p mge Sy
¥ el flﬂ'gx‘ﬁ I.i,jf..'f

8 u, Jgh
0+ u, +4Jgh e o »

{

o

T gl {Swell) T}g.."a Fao £Lid ) w(Se23) ke mae £ U 3| e ol sl Ll s wide g dared b

) NES MR- gy
£ee 538 S 4 A
arly 1 oSy O

Sy Al ¥

s ) e (Y

b Tao il

Jogal Bas gudie b a8 2 oaleds (AMNY) g0l b 8 soliial gl dunl 2 s (Uirsell oumber) Lol dos

LT PRY Y P — AR TR =T LR PO = JNTY.. R —

HL'
(ol beaipze a1t g Sk il tpae g :Has U = T gl aas}
etz o S (Y oS e

#lg s gt (F Frot et (T

-TY

=-TY

-Té

-TY



.-".u;i.u- IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

B 1o i pmid ahphr i yogn Jorbaw 41 ugiled) faas 3lolis 5 aY pmrga
SV PPIE-TI U F. PR Sy I et T g KL PR R
iy o ol gy gbods 7o plai 1T

el gr el mge S 1 LS mge hdl 0 (T

e ge il 90 ge g (F

il it g WG ol ! wgpeds CaB A bl 0 e j ot o dhuly o3 Wbty amgd
(AT S JORE) BTV S P | —— sawns ol i by 5SSl Cupr 35 g dips i

. £ao At {Refraction) L83 Ty >Cr=Cp (1

Eff\i C/ (Refraction) Lsil, Cp «Cg <Cp (v

—om {Diffraction) ;i . Cy »Cp>Ce (¥
(Shealing} so.l5t5.C, <Cg <Cp (F

R

T ERNT L — FrL 4 P LIOT] B g Nt — ey Elasl slavl lele
i s =Relative vorticity
wzigi 15l =Potential vorticity
e leli =Absolute vorticiry
wormed (ol alhgd ol (Y weees gt s s ilise alyl ()
e ool iy ol (F aigd gl s e g (F
(St 8 3 V 3 Jlyow U ) Siael plaS (STAAY) bl il 33 a3 S oK (o Rinrgey alolna
pPV.V =a (¥ V.(p¥)== 0

0P o Dp =3
'ét"+v-v='=' (f wﬁt-+p?.‘u"=c o

Tl #lad” (Convection) <a pok b il od ) g (Mixing) ksl oyl

oy g 0 1y T Sdas g 355 00 ) gt ol 1531 28 onge LN O
s gn folidl |y o 2dpen  Jg ogd po o s Jedlty (556 nlS g SRS (Y
w2 ot el (551 )3 g il B g s e Al gt g5 4 pSlE A (Y
SEPIIPIILEE JN B E P PP YL FRE IR Syt R T RCR R By

Tt &7 45 6 S il 1Sl Lot 3 ol Siaryy o i e

P oiplad o ¥ o
l—-=¢ (r v@:: {1
LY

v dt Jdt v odt di

=TA

¥

-1



q.m IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

Ta0s oRiams 390 phaS 43 0l 1 il g0 K coliasiio

sl phiee {7 abr Zaz e
310 da (F By bje pibey e (¥
! v a1 UG e )3 330 s

2355 gn 2 e Ay Sy g by Az V0wl b s gl ] (3
afs sl S 3y gy b ar o Vo Gaee o] g (1
St g S8 by Ay g b Ly o e slons] Sga (F

3 e dn (F
T TP D3 oS g ool e o &y Bas by B 45 DT 3 eV
Halocline ¢r densityline ¢y
Themuocline of Pyenocline o
] AlaS 30 30 g plaly g o jlail Srly
ke ke
t
—If-g; (f m v
m ke
..................... RCRTURCICT IS PO P PO T P RY v I I 1 ORI )
o b glaas¥ Lad (Y ol slod 5 0598 ()
wol alidee slaay Lis g, 5l ol s (F wol sloesys ghid, g ol S (¥
Tl po gty 4 ) )l grals e g 30
ailyg, s Y aityyy (4
liny gl 2 hlata g Soghina (F alljy, o hilena g dogloa (¥

S g0 5yl ly Sl dy Jlaj gy | o gilad Jon Sy

gt el hja < CFL {3

by dar 1 g e iles a (Y

il et lali bl alold ol oS e gSleg (T

g 18T ojlail o g v eifl G jguats 6500 g Led gl JSe {F
Tt g colaad 5 Ly g0 s ar wowlo p j alilen

X=z;2Y+vh=0Cl
bys ol s ppe (T iy (slea (8
e P Slian L (v
Yl 90 S & mily BT S ok g oty ) e (il Gl (1l g8 hS
Ry ool O

- S S

-¥¥

-ra

-Ta

-F1



1-* m IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ

Ee £ LT ) ] ool ‘_;Jﬂ!njld.ﬂ prpe e o V0 Sy b lel Sgay P 00 b s o Ol pdd | adl e -FY

! .
I TSN | {H?} e

V(T ;¥ ()
Y (F VY8 (P
! aaitl o3 (Subtropical Gyres) glo b v glawils (o LSL5 0 Jule alas’ —¥F
&gt Y s s )
Sy e S8l (F RNV LW
T3k gy LF 30 Luis o puw sloweet ghonsl ot 5y
wpellal gl 3l Jlos (Y gy mglH O
Erw sl e Sl (F paoe e S (¥

www .edub.ir



QA E

275F

05 pacietasl) 6 A58 5398 sy g9 osa ]




1-1' l."hl'h# IT]F {FM}Gﬂﬁaﬂﬁﬁ#!J!ﬁj‘ﬁ




