o,

- W L] IO

S 9L A
Olovs 05;
Slaé > g 6».9 asLo
dhwgio pgd 890 w3 3l90 4L



-

S92 9 390l ©)lig

3900 (S y%0b g Gidgh ylojle

VAYERN _ (6 pgb &) s b il

i3l Gryaelin g gl olosls

Sl 5y slad g b s slals b s

Slg 59250l 8 dnas ¢ B 65 bl pl e ) (a6 Sl 3Lb 3 cdmy iy Lo e
(G52l slyed slach) Slhaol oolysole rol e 5 g g0l podnlcosl; lsls
(B ol s 3350l 8 s 3605 el s Sl 8L B eyl gy Lo e
bl o3 il e - (b 05,5 sliael) Slpiol ool sola ol e g ool 5lsls ol
(0L )l 9) (wlss duzmg (o blS oo dw - (201 Ll 9)

B39l Slge @aie8 5 s o)l JS 500

TSl (ol Leom(lamin) sy b Sl Olsd) - (50 ) s5he Sls
(Pl )6 oy Sgamme (3l

(S3m9oaat®) s 5 Gl ¥ 8)led plansle - Jlod il Glls w0l
VOAFYEVYOR 1 e sS c AAY 0 AYFPE ¢ IS5 00 AAAT VPV A 2 cils
www.irtextbook.ir , www.chap.sch.ir :cols oy

PAOULS g S pogaten 8321V piesl S ol a8 10l ) (o d S OUS y 25 g ol o8 00
FFANOVFo 11K 50 FFAADIFY L O il (Lisus,ls)
TYOVO YA i iy soo

€l (ol Olpl (oyo GloolS Ji5 5 Ol 2558

AV ol ol

)35 sisel 32,40l 5 (gl lejlo & Glate QLS al (ssine 5 s0le i S
9 S9SNl g e Oygods )T Gl 5 GUS Sl osliiul aisS o g Sl (3595 5 (3]
o (gl S oz (o el el Gled g jlome slaolSly o Sl
Olalsie § Conl ggian lojlo (ol 5l 59700 conS 900 £95 5 S o 4 35T g oLd agd

55 s 58 Gl oSy co

ISBN 978 — 964 - 05 - 3077-1 AVYA -AFF - o - Yo VY -) SO

oS faU

IR RV

1dl g (w30 (5 39yl g pioto
widlig 32540l 03938 dunlics

(S stwoolel < ke
15y bwodlel 009331 awbuis

obole LS

b

ol a9 Uil Jlo



Plizsl a5 o s Sl il iS55 bazlin don 10 U 0uiSe Caj L Lo
1548 0l o Lo 51 onil axils (solazdl ot aSul 5 1 cwulo Camods
5 5 O mealyS ally @0 500 Slagr )3 eedl andls gzl sl
oS oo oy Kl il olasl 5 oty 4l Staly Lo «Kan 3,0 51

(g i Iy 9a8) e ol



Y @li)oi.o.ﬁjéjboﬁ)lfz\dﬂfoliwlj |
YV e ot S ailidlgn sogs ylodgy
YA bs o5 swliilsn Y, Sokosly m
A ot 0 it gl pgun yloogy
Vo SO RS (ool gl Solis ol @
DI ottt ) b el conS 10l plodsy
VY ) b Sl oS Sreuls Lot W
A ¥ i bl o iy (slodsy
Y Y o ool oS Sols s




e P SR TV P TR T W

Nl Sogter (o oy Al g (B9 s tieel (ol Joou i SBlaal gios sl o
abp o Jolie 5 )15 slis 5 st anmslr e Slajls 9 6,5l pas @y Sliss 5 )]
3wy QB8 b o 8 @b 58 (Lbsgel slysme ol ool o g (A5k 6 gl ad (oo
9o @233l98 Jlo (sl (ligz p (o) e 50 5wl oo (B la Soalh (g0 alss
ol OLS all so Hlesgy O sl BB LS 5 (sl g0 ple aiile g .l ouls 2 JU
S5 | 4, glo Sanls plo 5 ol S ug,d oo a5 (g, ol paads b
heazs - glad o Soado VL zoh 0 Y la St 6l il &Sl aes oo
seazs ablis 45 9,9 sl Lz g gilwosle] canss 8 il QLS (LS Gas il
b Sl clslagloss 51 (Kool (ka5 (23l slyiome (slily 53 T slasls el 5 VL
Sxr Olbsr e b (SKiwld anwsi 5 jeallplole 65050k Bas L €8 Sldbl sy lge
S5z Goisel b ol nl el osds plgime (mailole S 5L 4 350 5 (3jsel sLis
Sliaead 9 DY ble Slosaly (Jghaz g (ou)l8 8 (28 e 5l L5090 (33 Sl gl 5]
S Siwls anng bl ;o Ll Cdlas Sjo 5 5w 9 (S g lsl solliws ( cxio
5 590l Cujemme b g ols Sypo a4 0 S 33 QLS e po5 0l waleS 3o (glad >
255 (o0 Do Jb 592 e

577 slp Slhed ol alale j3 0y08 S Glesgy o sl (oS Gligel e w90 ple wile &
eyl A g9 5l lesgy j8 0yed g wBl e VY Jlao lesgy e 0 (J5id 0 e S oS
o3 S5 (ojgel wins 5l (Fi2 OLS ple wisle QLS (pl09d oo JSi5 yetns 5 SLL
o sty i Sl b i LSl Gl oy e ek Sl hsz ye (6l ot
Ganazsg S Glyioe 65:50b 50 @) OWhe ((Siwls p e 2bed))l 0ged LS
Gl g Leaal) S8l o s Cblag 5 (el (higel (S8t Sla (St (LB5gel SIS (Sl
Suole) S anxlie )0 Gl seel e slesal) LS 4 lan o3 5 s 250k slaclled 5l (S
Slogile 5o, Mos o laibiwl (bl GaelS” Sl plos 5 (38 28 slo (Sl ccillage 5 (oo
bl e (H et g (B sla Snld S

il 25 g 4 @lapledgy Jolt paads (8 il LS

sy Ao 5 o> 05 sl lessy

by o) wlillen ipg0 ooy

SO olid gl ipgm ledgy

) b Sl S ez ledgs

Y o8 Sledbl S rpony losgy

Sl g slad o g (Sb w0 sl b o




Ol b slal dnwgs 3825 5 b6 )old dnwgs (95 LsS Jeline o )15 (slis i JI> po Ll
1L bl L3 loaly St &alsl o 1 ) Gl lS (lyime 5 oy cboasliy b el
@3@‘ Sashoz sho 0y Belin 5 Gygn 5 Gzl sl Jsod i 9,505, b illae 5 908
S gy SOOLS )0 5k n e oS db g (bl (SSisel Wz sl o !
Ja:-’“ 2 el bl o Srals ol (Sl p e 2ledyl g Goigel (B0l 0,50,
Sgdoe (5,55 5 Oyl oLl Jolds 35 Ulgi el oot iy yus o Shas 8 Jailiasl bl s il
ol a28,5 Slas o Sl atws Jlez el lad > L oass Ll o

s o yslid g, wile LIS 5l e de gl b sle Kiglis 1)

Sran s ysls s Sudsioe aiile oanl ps CuBbge 5 i (ol el sl (Seals Y
(6551 At

Mo jlodrnds glsil 5 b 58005 b LIS wiile Sl 5 oMbl g y5lid clo Sraglis Y

5590wl 5l Gledbl s wile jeddlplole (6,50l 4 bgs e slo Sl _F

L g sVl slwl (e ()1 5 sladym g (owyo SloolS Gl ids ululcnl
by bl asgaze IS lis (B3 5 sladymg b oy rymlyn plaass oS lis
oo G‘ﬁ b LgLa.‘Jb‘) 9 u’l.a‘ s as g’;w:‘aog.o.? 29 ‘) 6‘4§)>36;5 L LgL:ad.“....’L) e
WLQM) PL@.\ 09 ey 61.@;.)1.5

Sl 6ol &L, Bp &5 wibos (B Sla(Sinld ()0 absS Sl (paads (B IS )3
san] Cuddge glp OLS pl 88 g 8 ld Swls cuS ol ol b 235l &L
plos dmles (onw (lise Lod el (6970 sl 143, dnwgs ooz ulol u‘_“Mﬁ’ 9 «5’“‘*’
b, bl ay byl anld 5 5 S 1y LS ol 45 oad ool el (oo Syl

P2 SRSk - (pook wnld (bl e aslg oo el &5 Cul plesg gy Jeld g8 OLST l
drwg Bad € 8 Sledlbl Sy losgs 0 0SS 1y ol @ by e sl Kol yless
e 5,5 b ol U sl G55 adaie o s 8,90 plosl 5l omy Lo (glad > (glo Syl
OB Joote 5 piie sl 3 9 ay)lo 7 pee Job pled ;o 650k bil) 5o (o) wlie ]
Slrads> Gl o9y plo aile Lad e 590l i aiS Slo) 59, &1y 095 ledlblos,5l8
A0b o VY Blas 0l (J9u8 8 e iuled oo jskate Ol el cud dleli ;0 0505 S Hledgs o
Juo ZT6 saze Lds)l 5 Ol ceod sl oledi)l 5l oy (Sl G 5l2 S50 50
oo 90 5l lesgs ;o aS ool 0 Hlesgs O el o cpl Ll AlLST o 0408 89>y Jasd
S 1) o 80 aplosgy 5 (o 50 azlin g 09d o0 SCAT (Kl 0y0d 5 poiiae 8503
039 ¥ po Sl oys (pl Grizren 0 25 )18 Ll 090 Glesgy Gles Sl el Y s S
S8 o 5l Ll JS Jose 4o g




00)91 Lo Lg‘d..é).>_ M 33..33) 30 eaass o)_g)lfﬁ 6L°°3‘3 9> g o‘;.o& obs 9O (e
ool el alils ol jes Laiis Lty g el s 1) 055 (592 o ol e LS Cenl 00l
b ol oo Lo g Canl oal a8 )57 515 ps (o8 90] &y 51 (6,500 Sl (ugyo plo aiile 5 w0
g allas Lyl oy glic 5l www.tvoccd.orep.ir Sl 4 0g5 Al o9 4y axxl e
Slablas (glad ;> (b Cu o aile 2858 sl sl L bL | jo 6,50k sl
Gl (Kl ol pon 0lbly )l g ledsl (6,53 g yoadlplols (6,500 slo Sl (s jlao
Ol dmled (iBsS 550 uljﬁ’f-‘b Loty Zawl o0y 3l q‘i’}&“ W 5 (o) SLS o9 (b (8
sl sloul jo 1) Ll g 0 @ 20 s (90l (8 sl sl (LS o 1) b Susls
S a5k

Al o cl a3¥ Lo O & el 5 bl Jgol 5l sbla> 4 GLi,I..\Q.g—GG;Ql Sl le,
A S gazailodnl LS jo aS go)lge Cule; sl |y 093 p iz jeel o slraiog IS
(ki Sz )3 655 Slapls ek A8 5 N g (S s9el e sladgein; b el ol
Dg axild y lojie jelS dil>dan Coig ¢ D

Sl )5 g ldd o g S oy slaols b yxds







| yloogs

)0 4o 9 G980 8




‘ gs};ﬂg ”‘5
U39 dow g Goi> 0,18

w163y o2 56 T T

Sl (2l 0 Bsi> (20 pole e Yl slaesla 5 Sy W

fol guglic ax Jolis Loy, e8> L alayl) ;o doxin Jlo (Lol dcbalglie M

fulplas oo &8z bl m

Sl WS o] deulos 8970 5 Conz Toe o> W

fulelas” 65,55k 50 alliy losle Caas slaaslalglie M

fams oo )8 b cou ], ol slacdled 51 G plaS § a0l )0 Ao St W

8 (Shos 3 o1kt

lab o )0 (Bodo olae 5 (P (wlalyy s wlw 1) (bjs Gsi> (IS cobe o Coul bge 355k 50 5o
bl ad ool o)l o Glsrear pligz e 3550 Ll plossy cnl Ol 5o Calnls sl cled
sl b bape 5 e sladsbialglie 5 laglosler (izen 5 Olnl (2byo lsd 5 2Ly Goi> SLIS'L
G o s g plad wiile (S858 sla Sislls 5 loeldled jo aiaigl LS, & 5 glofyg az gl ( by

anled e, Ll ol plas 5o 5 axils glad > SIS 5 Gyl o6y Cudgtns ¢ o295 )15

. (Maritime law) b 48 §92>

Se olgrea GloygdS slp (2l)d Bei> g 03g welSl 5 ks o jea> Yok &6 sl ol
0B gl g Jled 55 )53 619 Glrl o 99 50 e S0 99 3529 01 oobj Coenl (b jo el
0Bl 5o daxie pliz iaren g e ye A8 (69,08l 9 et Sl o35 9 (i 5o ples by
WS oo Ol 2l leand) Gher e ln ) (2l Geie 0 )5 5 Cuesl

90k Jagdex jgel jo lacdgo g ol 8l Ly, a5 olyo &) jhe 5 GilgS degame 4 (S5 2> o
€l Goim? il (S Lo o 8l
5 5ol colon ey g S5 o0 4TS
Cod g Sl (ol o gl g oogasme alox
) 9 oplrl (a8 bl il (xaS
slaasbalslis (obys J& 5 Joo (225
Dlages 5 by osius S0 (2l
EAFICET NG RTINS S (N
Sl g 92 glnr (S QLSS g onile b
dom (b0 Bl (oL yo polar s o
Sed oo Jold 1y s ol




B b des 5 g 0 )05 1 sl ooy

Slegoge g 0dges ey el aid o)Ll Ll b wyo oo ;0 a5 b0 Fei> Exlo plus 3590 40
ales ddlal L8 aman Canpd @ |y gaos

Goi> ol 51 (S5 pd y2 w55 el olial by oy stz b 9o Slalllas slaes JSas b
4.5.35») 0o QMd)ﬁC‘f?ﬁ.w‘ ‘) uidubuf)sdbyﬁwﬁ:lsy% &.@‘30&459%‘ ‘) gs’.l'.‘.)')

arled 1)) S o

g Jooz 50 1) (2o Bedx (nglie IS o (nndSSIL () 0 Il Jolae

! )b s,

by @blie g odgazel )

JERLJOR PRCIE I

S bl gwyil| Y

S Byl o, ¥

Maritime Transportation 5

United Nations Convention on the Law of the &
Sea

S5 S g 5 el Y

5 owled chlisl 5 bodsiae winlby| A

S sl

Siles Jo| 4

Ly ,o polas| Vo

Search And Rescue at Sea )

Damage to the Sea \Y

bys oBols| VY

Sea Insurance \F

Y EdY| @ ¢
| ]

o

Y



S0 G5 oo dxny U

Sy ;0w Sa obys JBs e lp ) ol 5 b a8 ol 4 @890 du a5 (539, ol
OLES (5208 plgdl g iy el o )b dalllae .ol dg2gar ol ol 31 Ll p (oS> 45" oL ys 398> o9
OBl lo)5l 50 Gy SN &) 5 60,55L 50 Sl (sogm) by 5o Ol jpa> (o 5l 45T wes oo
QO oLl 5ls g by SliS 00y pae> 8l g ley CudS Ll Ay 0429 YU lBaiin 8 g SiS
9 00,5 wla| Gias 3l Gien by jo YLl g J&5 ils g Ol he 9929 pgi dalye jo i el

el (oo 5 3:85 ullsd IS a5 28,5 L s )l slad e 6 SIS L by S5k

(bls 3 Gk Cacd!
Alosgy 1 y5iS leSl> axgi 090 L golaidl Coenl o 45 bl o 2o )b Jobo 4o

S el 0oy b ygiS Sl axgi 990 g, Job 0 o)lsen Ll golaidl cusal Ldoas lals o
Jelse 51 (o Lo a8 (Jlo j0 0l oo S8 inn (0S5 (B 4 (A5 )0 jpaze slryeaS (golaldl
ey Sl 10595 50 Wrojem coled o slofag Caeal Gl g 355 o0 g (golatBl w8 iy g 0,
Sy mlie (et S S ) ugildl o bk ys doy ugildl sla oiiS b 5 (bl slas L
Al 5 o oS ol aiad 08 y0 ol o (g0 yely i s 4 saliBe (llaicele gl e ,ST Laus
Sz Sy pllas i Spa8 a8 wes o (LS 23 08 ez b ol o o8 sl 4 IS
wslasls alalu o1 glacl g aiils oo iws bl o 4 a4 Wloog oo eiS o)lger da )8 (pl jo
Lo Gk 5l cns lojsas plo nl) 05 8ol i by &8 il bl )eiS 5l (S o512
b )0 Fad> 5,00l 5l aiis bl o x8lie 5l (6 iien e 50,5] Cawddy s0o 10 0)lg0 5 WS o Jlos!]
Ly, pelass g Lol o loslinnl 5 wlie 5l g0 e (K55 dacdas (obyo 5708 (red b Wl oo
g d“‘aﬁ’.)" LSL‘!’L;"'U u“"’ls 9 EXAN Bga> Lo ST e oy Oi‘ o La’c"Jﬁ‘)

S S S S )0 iy Bsh b ol gil e (bl Syp0 850

. (Law of the sea) b 49 §9i> Slw

Sys0 5 dxie e &ebalglie lgie cos Aol debalglio SG LB o ol o> Eoloe degane
S bzl ;0 VAAY JLs 4o (United Nations Convention on the Law of the Sea) lal o 348>
By laly,o (cwll (6 4 g caslaly o Goi ol gie (Mol 0l0)] 3 (ol s Lasl 4wt

S o ol 1) ol o 8550 50 Jledlin Goi (gl S jebas o aclgd 5 ol
Hdlie bl slacdls Gy a0 5 9 os odmsl (UNCLOS) Lais! a4 asbalglie ol
5 e 5l Bue Wlaiugn saalee pl 4,525 VPA 5 s yols s j0 a5 el (IMO) (55,50 50

WS o dnlllan | b j9iS a8 5 Canbw (ol CuxBae o Lailgy a5 coil ele Sl g8y )




B b des 5 g 0 )05 1 sl ooy

b iy g Clae imlo 0,509, b bl )0 35> 4 gy pe Dlegoge &S Juad g Jo csbalglin opl o gl
oolitul ¢ Mol bailyy Jugess T Lo 4 g Lol j o gllan  Fsi> pllss S olwl g le Jlo (oles
o (slire cabiallia rl il o (32905 )0 gy Laoma Lai> 5 oo 5 Lo ugilidl 5| ailgz ks

208 oo Jadsde o Slae 2 1ay5iS G (2l)d 3995 5 (55 0 DS (soleT g 035 aly )3 2 oS>

The 1932
United Nations
Convention on the

Law ol lhe Sea

Ll o §ado 0590 40 womio Jlo dobddglio LS o guai _F Sl

L 280 Saa0) 38 ol I (o wiled b LT

o5 Slsie b ol ey 5B sl 9l Vsb sl by s Sz 5 s iy 5 ol
Lol 00l 22\ YV Lo jo «laly jo jo cdgo o)l ddlais 9 Jdolo slao] sga> yoss
S byl ey el ey gl cpl 10 i) o gal 4y g angd 00l VAT Ll b yo e VYT L o
a8 5 0505 s o ] S e 5 55 U0 gl 6 b sl s 5
Aiboo S5l GlpisS p o] (ol 35 503 5 00 Cuzmo 9l ps Shlus 5 a0 0 Sl

020 gl 5 8l50 4 oyl Aalllas 5 (VYFY Cgae) ol (b 5l e s daxlye b
onl.:‘sn ................................. ‘5“..5 ML} 6@‘; J9e B0 (uzJ‘

?oo)f‘saq,,édl)obﬁlﬁq5c%¢u5c~;m(g

S SiS 395 58S elas CoBge o ole DBLLIST i STkl (Dl wemgSl O I o
st b 0 el oo VPP Cgmn ol )0 55 (3090 555l 5 ool oyes sloasbialglio ;sgls jgomo
Obels TP Jlos )3 jolaie (ny il 4dls 425 g ol 2035 5| 2d 2b)yd Gsi> coboe 4
Oleles )5 )l 5l 52000 b s AMO) by (odlin ol (5,800 L (53,5 )) (S1tS 5 0l

Dged maal gDl (ly5d Guloe 4 cagal Sz g el | oz 2bys 0B 2l 5 (Soi

Jie yo 4,8



olse booll @by ol e ()5
53 Olnl el S50z by Bble il
C3a0 VWYY Jlo o «ilas by g o Bmls
D3l 558 ol Coguai 5l Bam .o ol
5 Saplen (ol pl ob,s bl 50T, o) he
G9aVAAY Y A0A (sl ygunslesS b ] ke
PGS Shye (Frped Geimes 5 LS

gy die Oy

. ) - - e I yo 4,8
w855 58 axgs Sy9e Suslie ax gl (nl o WS Gatie Glal bys 0B e 4 anxle L

¢! @

! oaslionnl j500 5 cagai 4 pladl 55 60,550 5 ol ploles sy e 5 (paild LS 5o
Sle saasd g 8 Ao i by Jesdlygius pl o)l delol plae O jgods ppe (pl A5 el 00 S
Jondlygiws o ol )0 diged cp i S oo Mol g Bl 018 e sl Ay g0l SaSTy

ol (9L Al (69,90 0 Siwslls slaacl 2ls3 (slacl 5 j900

oyl Beir claays i oy g Sl o5 Laal |, baly ;5 59a) AAY Lo Asbidlglin oyl g
Tb e 55 09U 5 0ud (loystS lawgs Gl gl pas o asbidlglie Slge 5l (chan 4 s
bl d> egdge Jold lawo 5 cpl sl outs Sl ) cogal sl pudoma 9 9o 3 sl b
9o Al il e 1 oy booxie Sllel g il GBS ogas o asbidlglia lacl ik
S9a 25 Cales 50 9 Bl 9 ey K5 5l (o3l e 5 (G S0 (ol sl SS

sl sy holie

Gt ol pl asgs Lol o 398>V AAY L debiddglas cogad pas J¥o 5,l0 YU Slxosgi 4 azgi b
S Sl ol g Gon 9550 ol j0 095 (G LMo by 5 dples )| WS o 1) dei g S

Sl asllly 095 590l i

bog a5 coul SlS 2Bg Cud 80 il 4 abge i sle B lpl by el Gl
5 Codlad jlogei g Oledbl don sloaly 285 (pl 09l oo el § A (69,53L 50 ¢ ol ylojle
o3 Cud e plai (6,500 s« aiS mlBy cud 280 ogdle bl o SiS 4y bgy e Siolg>

Sy10 092y i el oo o)Ll T 4 gl jo AT Al 4390




B b des 5 g 0 )05 1 sl ooy

S SiS 69, 2wl 2y sleasbalslic SLIJL Gllae a5 1) (S )lhe g laasloalsS 51 w13
A &l ST 50 9 00,5 ags il 5,b

2 Olnl CeeSle sl Glpl (85050 Gl 552 g )6 mls sz 0 Sloniz (cwgesl 852
S o siiali olo o oDl (bv g5l el 850 )0 Al SZeS S 9 S S owsesl pli=
I ol casle lesl o0 bamie Sllel aS cl ol Alans pliz 51 (G0 ol oyl Sluls g
Sl

VY 090> )0 el oals &8lg (8,5 Job 4> 10 00 ¢ Jols oye 410 VF 0 aS 0,52 (pl coluw
ks ol elio as Jodod SzsS 5 S50 i uliz 50052 0l Oles Ahold il o ye yZasksS
ROWIIS ST YA CE P SRS JSCO. A gy - 00w

B Abbany
Garte Lud e L
s il BT
ﬂ o Lo il
L
———_,
hl Iy,
Cmfe Lai ":;"'_'
L
Dt et
gl A
o b Aty
Wi |
=
SsS S by 52 Sip i spie —
B
.:- ] u-—.u-—
L
i aald
flrt B gy .
el B B, A
wgogil 6552 Sl

g SagSiieSp )ls mals BEas plim s olal Il b slil 5 LYo 8L,
RUOY- 1Y dj‘)‘ uu)ls)b )Liioo).% Oygod g oo; d;_aDu (émyoy‘




ol el ot s gitysS s ozl [

3 L3 sl 1o GG slo ol jgiws wb g el ol o Caiin G (60,55L 40 5 il piiS o

Ay oo dilsy (IMO) (55,50 0 Jadlips Hlosles a5 all wyiws o s ol il sl iso

) goasin sl gumilssS 5 &l jie ¢ yulsd (IMO) sl ol o)ls sage o 1) o fodlygiws ol €M1 4

5 bplole dan ay 121 (6l 5 00903 (2595 5 (555105 Gl 5 Cedsinne (Gl (S0l sloase) 5o

O 0SS 1y Ul 9 Lo 8i9> lacdled den iS5 e a5 wlei oo I (2L ys sl

By A,y Ay dzgi b aldl 0gd oo ploil b i8S esl Colan jo lo el 0 4 SS Bas L wleladl

Ol ol @ s Ol S oo JLE Sleyieia 5 650 9550 yetes Hebds (5lsd (ks 5L

waass slaglsle 51 S (International Maritime Organization) ss,sb o Sk lejle

gac slo,giS a5 cwl pl IMO Lol Gos ol od o ] Jhe a5 col o Jlo olojles

G jdauzne Ja2> eksg.lg.)é Sl g (69,50 50 Cudal g Gbog.‘ sl @"9—&4 sleo lastsl

VWeo sl G ol Jb j0 oS ol colaSh Oygods 1) yled cpl g adl ails opue g Lo

5O o gt A (glatis Wil co atws iz Juld 4S5 s 69,5k ,0 Sk olejle gac juS

Cxio )0 gyiay B )iS a5 (glaiwd g aliws (uiled (oymme Ladd g Wl led Cugal g cpeWs

,eiS dgl s lpl aies o &l IMO o 1) (1lg8 slging 9 Qi (o yiin g 0090 (69,950 50

el el T jo 08 150 sl i Jled o 5 oawl,e IMO cugac 41AA0 Jlo o a5 el

. . T . . g . . Jre 0,68

bl oad 03,91 69,5k 50 (Mol plosle cgae ladsbidlglio i Sote 5l (&2 25 9oz 5
DS el ) 5 Jgur et il il 5 52 510 ol o QLS 4y anxl e

aobdlglio & guogo ko abdglio pb IR
SOLAS Ly 5 oldl ol olow ebialglio | )
MARPOL v

LOADLINE |, . S ol s Ml dabadglas | Y

Hedlom ouilgd Jolss asbialglia oyl COLREG i

S C’.U.o”u.».: ‘_ngo‘)J B LQWS 3,5

Sy slaiety adidglie ol STEW 0

5 by paass slaghigl
Olejbe sg ) abgpe slaaslialss

el 0055,5 j0lo (60,5 50 Sle>




B b des 5 g 0 )05 1 sl ooy

4.0[34.’9&0 EPo0 - 4.0[34.‘5'.3.0 ﬁU J.,{QJ
"""""""""" by Ol g olael Ml s deliddglin| &

TONNAG ||, . 1555 6 S oyl Mol oy delialglin |V

ISM CODE oot Co e Mallin 5| A

DS el SIS L) (JB slalr Y Jgor Dlensgs @ axgi L
@l dies 40 1yeaS ala ol jasli 5 Jlns (385ST @B asbialglie (cal

M L

. .. M
Lol (63,55k 50 sla 590l
s9de gyl Eud S o iS 5LS Awlre )0 e ,9iST ke aobalglie (o
‘ Lu.o.la|5 M‘C.la.w&l.@.s‘;;.e‘})é U‘)}‘W”'bju—‘-“ﬁs ‘_;‘>)J JAL» (u

ML»GA AJL.wc u‘)bsgla)é ‘.))é s_:)l.o} 6“‘“)5)’ u)La?le.LLO.A)Q LQwSBJQLJ ‘;OLO‘

d..al.;d.]jl.u o ﬁoLa; 39 )‘ Cilow S GlloJlu..., LQL“"‘)-.“ L) Libé_.....s oo)., u;u.o.”u.u u..."}.‘é (o

ax g a8 Suley Wby (led g 8 )lge ax S5 908 A3l GlacT 4 99y sl s )bs (a8 S
fagles 6K T b g ol |, LES & 59, 55kt Aol ;508 b sl iy ol yam s b1, S )

Basaolis g il ooy el & aS Lol S0 0 pzp SO 45 sied px g 90 gl o S
B Lt 45 395 oo e S ALl ) s S 5 0,0 3 T ol o i a5 sl (5,98 E
ol g G Lol I8 w2 slimal 4 g3k ably oliT glacs] jo a8 4SSy el 288 Conls
l%°°5'.‘ By JL> )O‘S’I.WS;‘ e t-\.d)f)bﬁ u]p@&;l@b’wl LS)LQ&.J] J}M R
o3litel dins vz 1 5 Vool o137 (gl p 4o 0T oo 4o slial s Cormli 5 oSl a2 53 Bl dzslail S
..\>‘5 ‘)5'“’(5‘ oolaul &5““5 w”.:daj Eﬁlﬁm 6‘)" (53‘[.3‘).) GLLQ.HU.., ‘55|).’L’>u Lgl.a:w})., )‘ 9 09»:(544

Gl s oz g 5 leds



by bz st
gl oo il 5 7 A a4 1o y0lS (el g slal )0« by (el (lsd pl el

ey B gy Gl

loe b b o) slajpe J5Is a5 olac] 5 ooy, daasl s als
g oo Dgre 5l ] A3l slacTwiyls 18 0a8 S >l

Sl T e a8 cul Tas Lo 5l o dilaie gl e ey b o

N PR @L»éd.vLo\Y t:JQL“’LsLQUTL.’.cs’*‘“)J“’LSLQL’)J Y
Bt (O rraay ) .

2ol e s o 5l ol ool 5 ax alolidl ks oyl

ylss | glre dilaia| ¥
ol 008 prns 2bs e VY wyax debalglie I

Towe bas 5l adlate ol am g o)l 5 o las Ailate 5l oy cdibaie o)
(S by e 88 Sl e b aS cwl by bl Yoo
5 blo VAA &)l dilaia b ol jon goladl 5 (5 Lasl dilaie 5,0

el Lo VVE o lai ddlate yguy

6.)La.'2§| 9 LS)L"L;‘ ashia| F

ddlais o Jino) yw slao! (d=ls Slol s3> a5 Lo lacend LS
Gﬁ.‘}"’.d‘é"'?‘“ ‘_gl.bg,j 3 s b olaidl 5 (g laxil dalaie o ol o\ﬂ byl O

o)y S yo
eobasdl g laxil sl
Territorial
Seq Exclusive Economic Zone

SOl 1 am iy M am 200 am
il obasdl g lazil Lo

Territorial Contrguois

Wieters Porne Exclushee Econemic Tone

Continentol Shelf

b0 Bl iy bl ¥ JSb



B b des 5 g 0 )05 1 sl ooy

A0 18 celin AalST JIB sl 0 (|8 axio Dlorsgi 4 axgi b

9 & obazsl Al o ylas | ygloo Allaio « oy S0 OI3T Gbyo (Ao oot
6&[.@.’&5‘

Ayl e CoeSl> 3> 24> 5o ledgs|

Cilo (g gl 5 S B Glgp o SlaiS Goly] 5o W yeiS &S s N
Sl 1y eele Oliiss 5 golio Sluwwl plo g eoran ply>

MGY[{G@GQT@}O)‘QW})MS&J@OM[}& ................................ P eele | o
........... 50 o,yeiS o sellai e la ol 15 el Modlopn SlyiS adlis s> 4y by i
...\.;)‘\))5.‘5-).3 )J‘oLS’ )9&&)‘ ............................

Sl 5 bl o lsd Jlosl Biej s Lol 2o »| o
el dpo gy (L0 A Cod (550905 Fai> )yl

5 Sl ree (P G St 239 e by Jole s &

Sbwl w5l adgs Jed 5l golasl (s )lo po e 5 Bxdow g 0ijpe g 0 (b wlie 5l cblis>
Ayl 1y a8 B g 6,108 g Gl 69,55k y0 o315 adlais

AS (G )IS> F S oy ol s &l bl

Maritime Zones

TEE barvitorial sea beas ine ET canliguous pone =
W ecomsial waters EET sutiusivs deonomic rne -
TS  iervilodal sea €S  continentsl shell sesliaia

250 B g5y 3blio oSSl Jleo 5 Ciseo —F JSCi

PEOILWEL

%

i



Ol 5l Som s ibhe )0 |y (6,548 I3 glacT 4y 09,9 30 ()l S S &5 ol

05 ol iy S o (2l LT S deas Lagi IS5 Sz 5 el b 85 (KisSa
2555 53 etal 5 o sl 5 s o (5 L T o5 ol sl e 5 S om ol (oL 4585
ool 55 Wlgi e ol ,5iS o e Slolie 5 iS5 GlaEl CalgE p0 oy )l S5zy Ll

oS b3l 1S

el a5 JalS jeboas 1y A3 slaT oSl gk o e

Slo iS4 5 ls gy ol slal o o Lo iS58 5 9,90 40 Gbliiwl S aS ol g)glol a3V
5l le a8 anles 0,95 5 LT L olyl slab o o 0l oo o )giS don S

(b, oy

¢3lre e Sgis

08 p 3>

f S Sl ogs asie B

S S ()9 el D0

faeiS S lawg obys (Sogdl a4 ymie Golg sl

68 lie e laludl

Lacdss o 2 slaplen 5l (AU Bod> (59,55 Cale,

9 Geios (S5 Glacl a4 b )giS lo sla a8 595 sl oleyetS (Led &l jie 5 (ulsd 390 40
Aales &1 WM o 1) dses

i.\pb

o> eiored 5 (golaidl - (g laml (o)l Cod o co LgL:bgT;T) by e bl s Cy>
Sl T ool 1 5blis sl a5 gl o &y 5l e 51 yitens csblis ol 31 5o glacsT (yoged




. 2b30 Ao 9 Godiz> 0 )5 1 gl loogy

Lo slaal jo OT (Lowest Water Level) ;> o oS oo a5 08 oo €loe Las» | Las ) oslod
S35sn e 5 0 Sy b b 2lealE 5y, (ol go L (o sslots 5 o

O)G M
|

0y 15 g oD 31 Soileus SO

Jobe

o)lé oM

L3l s g0,y OB Jue b —0 S



Wb oo 2 b 4 e b dlxe 5355

a5 e 50 Iy oo ool T Las ns dlis caiil 4155 59y 5 peiiins S & 51
3 SasS lods by il loailis el aSh aiiens pedities Jolges 5 6 ko o (Sol ol
bglas 51,5 cplpli i 593 LS 55 (gy0 Sl b pliz 1 55 (S p 39dies oo ]
S 0 1y oLl i il Ll a5 cul zlast suclgd @ fa

wloialy b1 B glale .ol 0 0091 cilises gla 5o (gl oo das Gsloms 595 55 Jgi o (55

Y

)Jéi)o ................................. &’wb&};sxyjkd‘))
wpiz J2lew )3 Of iz b easS Sl b s S
2\.3,15 Sl 6‘4‘5 J‘JJL.) ow‘sn L e I
Sl b Comar aita ol a5 lee s Lzl »=
5 S by bld )l laad sl ails goladl
................... Ll sl g wloslawl b &l o dlaie

Og )5..4.‘;.;! u‘?’cs“" ....................................

by (e 5l S labol 3 655 (Sl S

............ L bl oo @ly (obys bl\Y) oy
e Gl Glgiear Sl il 58w

; b Sl
Ad aalgs a8 L ) fae Las SaS ol

2l i slalols o el jebas (5,52 (Saslp S Gz
........................ shls il Lol Jolo 5 cio o by
05.3 M‘}?U .................................

Olgreds 55 9 455 5 (6505 ,b (sl 45 (ors (sloolS S
232 wNgd oo oolawl o8, 5]
Sz Ll cend b pled 4 ST 0685 o gna

Bl oad &Bly (e b




. 2b30 Ao 9 Godiz> 0 )5 1 gl loogy

e 45 by o (s Sl Ceand o b iy
)Mﬁbmesl,)o5oMuM)u@M|.\>
............. )| u’_:.o.m.'? daalSul 9 Lb,.iw T ‘_LA.A MLGA

Towe Lo a5 (612 bl 5 0033,5 (Bl Sl
b5l sl Slasal Jy tishige Ogmire s S
Uyio 4 ootan nliz 5 (24 glogho Jho Sl
b I, Ll Qlysa.; § A (G y G&lo Slaeenls

2590 Slasay Toe b o3 (6
il 4l bz byo 4 Lt glailsg, asuliz
....................... Ll as og Mlywb‘lmb FHEX

SOuSs |y ailsog, dles Jolaas 40 e

LQ‘UBQS)

BLYE 5l S mds 6095 &las g3 o Aol S
5 ol Tae L3> olen sl
RV OIS TN 5 SR L u;‘ Sy (5L“"7’1
..................... wlas 9o o dlols a5 Ll zds ale)

(25boe bbe
s ol sl LLYF 5l iy ailas g5 o alols (51
odlS (g9 s Sl o Ll Y ites b
b nl g oS sgas | (Sen Ol (b o5 0500
slol b ol ity sbol el Taw bl

S et

(0 gl 53 olnl Tase bghs
olos by g o0 A5

OlaygS gimeipm sbye Tae Ls
» oles by g )b w0
sl (gl )5 pudzme Jawsgs VYVY Lo
O Jol Juad 51 Y sole 10 9 cogual
Olnl @l stz ko Bble
2 T ples by g o Bds o
il 003,54l




s Toe gt 5l oS 5 el a5 ail oo VWO Jlo &sbicugas ool pl Towe bshas ss SO
Lgl.bu" Oy M‘s.’?- SH sJ?L..: slaal 59 g.j e L)")"W‘J S>> c).:|):> 9 d.‘aLuo ).:Lm 5o ! LgoLc 9
S olpl 4 Glate pliz o @8ly ool ruizmen 5 (i 9508 5 (o) by Tane Lo o Bl
RISV S ES NIV Y] P R G e SO SURIP- PR - Sv e JURIS IS ERUCI A P -Vt

sl oo olpl oDl (55002 oS>

les il (IS 50 1) a5 o0l dalllae ol (Sl (Bsi> 025, 5 0 451 5)50 50

o5 o) il Cambye ol Sl e aleys Gblie ool S 8 anrle |
b gz @by dadi soyn ) bl g gl | )l meds 5o loysiS o bas Lli (oLl
Sasled e 3 I sto

1IP0I

4 gy by 5l ro 0 e
Slajglid e &5 Ceul pogdo ool
i byl eyeas nle
Sdgd Coiel b ol o 8055 2
gy Sypody g 0d9 (A>la
6Ly 4 95,5 by sk &y s
Lol 095 Bow b (g e

D55 el Jol cdgo ja

(IMH'DE-EHT

PASBACE

23O ) 3O B Sk oo =F S




B b des 5 g 0 )05 1 sl ooy

bys bsbas e b o 50 63,5k 50 (el Lade (sl WIS 0 D)950 Ojg0 y0 (Aol Sy
SlaiS g ghis Cog b sla iS do B pogasar wled o9 005 SIS slagb
bglas @55 ol 45 1, 093 035 a5 dylai pie |, S ylask B13 olge 5 pse dlge sl b il Slgo ol
Aisled Sgaze ol

s b Bro ()1 slaiiS Sl (22)lse 48 men wlgioas (ol Sdgo a5 Sl 534 p5Y
led 33 (o o s yo 5l 6

ol g 095 jeel e calie b Sules el 1) 55000 9es 09 Wl oo (Sl az o (Aol joiS
PSled Eou 0,90 [y)

229§, LB il ) y0 o see (B pedle aS (Lo gl e e sb o 3l blie 8590 )0
MLN 45‘)‘ u.;)lf)o ‘) A S g 69909 o o] 00

03903 (g Jo5 yobas solaidl ¢ (g laxil ddlais o u)wﬁujg}u CJgd 398> O)90 40
Aales SIS ol aS

Irost e b ol Coldi g (o Pl jeue

5 Sl e 5 Aisn 508 S ygod oS S Lalse Slo o SlensS ol Jelis (3l 5 %
kol Gl (SISl anled &8 > T 5 50 dse 5 g g0 Sl o 3 2l o
5 2 sloylid joe sln ]y @by Shp sl ,ud Ces oS Sl jpo 0 e b (RS e
RV L R\ g PR VY PR PV
12 S5 At ilSe (Ai5S o ool 5> ol 51 a5 slaleslsn g b 2iS 45l azg Ly &S
ot | g ) Camales b loles ;555 CaraSTo arle 05 5 olitl b 5 aydgs zge 45 _Lac
Sle ol il ot ol |y syt Lins il 3 fpe > S sisles 5 oo sl
820 K52 g (et (@ @8 (rmeio A Sl Milen it S0 BT L (8
Sl s ZMo6d a0 a4 1) ol 5 pladl aSs jo CuiS g CB,) O jg0d 30,5 (Sl s
S5 e rSemle e glipe (Fosllliojle 5 byo o (el sl 2l 9550 o (Aol Sdgo o] opdle
lai 6355 o g 5,05 S in g s 5 YIS
o pn bl 35 s (opmalsiS by ] gDl (6o 2y Bblio 96 e S
5] @l Le) AAY
oS olal e gl pliz o @ly ol lnl Dl ysp0z by bl Guilsd (oLl B



o Sl Gulsl 0l 2 g ablige Gl (315 slacT e5z iS5 el bl Y51 S0, 5l Lol dlols
OsedlsiS 50 Jg axilie il (3 Gl c52 (6 ymm 5 5B (qwgenl (SzsS g S5 il
3 eS dobo 5l Aol o5 gl 5 Jolgw o gl DAY Jlo Chas baly)s i e
el 00 g 151 glacT wwl LY

b lyon) (S sloylid LIS jee (lnl (Ml (gysp0z 2bps Gble Glsd ulul
Gl )0 il ln Hslols 5 SUhs slge Jol> 5 glatus Cogu )l slojglis
Oz g b Glpl (ol st Joie Sllie b (LS (Siales 55k 5l b (o e
G9i pyw penliS )0 a5 (o po S oS Sl oz b g ol mhae po b ealye s
odd e 3l jee LaSS jo g eais B Suogaome o)lge cpl sl VAAY Jlo Grae bl jo
3,105 (ool (6 )90 Sgzme 4 5L g Canl

golazdl_ g luaseil ilaie 1o wilSl ollss iy o g nedlad (V8 53Le) Sl ool o blie g6 ol
P OeslyS )3 &5 (90 50 318 Ol pl Joime Slolie 51 (3 85l S 2 53 ()l 8,8 M
Lol oot a8 5 La5 o pgas pl o aogase VAAY

(Marine Lnsuranee) 3t 9 4 [ NEERENNNNNNNNE

G Sz 9 oy cwad el O)lod 39> slaasd) 3l g daw Fai> sloasls 5l LU o Ao Coree

Syse dor Boi> loazll plo l e a3lh (pl &5 Coloadh o (2b)0 de B9i> Sl o>
By ) f ey

Boh> sloard; ple g J 5 Jo Goi> Plae b o035 bL)l o (ggie jl s, u-" Blwo 51 g5k
Hollim @)lxi 5 by J& 5 Jom dnwgd 5 08, 51 (L00 das (nl dags 5 0l Lulal 5 conl &l
il e

Ol & e (g il (13,5 il o et Gl g 4 A Conl (gude Kaay ols )3
e e Sad Lt &y o patedes et 5l b Iz ol

S9don e eylad oo S8 s i aey &S Glaen 3 Blie j0 Saem (2b)s B 5 Joo dern 0
oo woeT i s L YIS (ol sleiolo 51 S 4l oy lalahs ) s L YIS Jar ol 53 o5
Wled Gl 100 )ls (b5« oo debiaay jo 7 0 ol




B b des 5 g 0 )05 1 sl ooy

Dgab o0 yolo (ogas g odlw S 90 4 (2l S Ao

090 J g Jo> Ao

oolw Ji 9 Joo dous

00 mog ok Y e olds slawi a5 LK
Aebaas 5l Olgiee il oloy aslians slaey
Jo oasbiang 5,5 oolizol YIS agas Jiis Lo
38,8 55 anil o dle Ky Yoono VI oges & g
o a5 i st sl L ity )
bg2 g DY gaste Olasin g 9gd o (asein slo,l 3
@ pldl i dey o sy o0 Faom 4 Sl )b Joo
bl sagas JB 5 o Ao j900 boled YIS Lo
@ NS oo )8 Gilgy cod IS aan o i 5 Jo
1 JelS oMbl < o> oloj 5o NS aar Sul bs
A5 jolo ) den (2165 Faen U ans &l Saas o
@ oo bl 51 3wl Jeo Sledol a5 cewl o
G5 i BB e Sl e vy e L

ik ool @Bl 8l o

Joo sl s bty sl J 5 Ja> day o
by obday jo S 0l oo ol Jixe YIS
ooyl YU lase Y g5 alax 3l dan 850 Slastio
Olsie 400,85 o a8 oloyl3 o g Jlujl g, NI
S eYlpil ciee lade walss o gated Jlo
o 5o S Jo Lo 35k 51 00 5985 @ (5,55
Coxdy g Olasin sled liSden oole J& g oo
NS g S e g w300 )18 Saen )Ll o) Jeo
S e o oy b ooy Jleix! Sl s s oo
i (b0 dbideny jeao b ojl 1o duads U o
DS o Slads 4 1) )b oy Lyl cole ) b wilgs oo

a0 |8 oy 3550 955 jeel e S Lhe ] das £95 90 0l ulae 5 Lle

5 A2 o 8 dg cou ) by oS HBaile Codatie o £65 0
.mb@u)suwugbou)lsgﬁs’;lﬂ@éuwydlﬁobﬁ)w

L 5oLl yFws sl Cod giemo Ao

L:....:y ol @‘jb ‘5wa u,oLw‘j.’ LQJBLH.» uy]u.u»l.n 9 4.!..\.’ :Lo.u
3 linl SlS e sladivg 35,5 oo &l i ol Faen g
..\.’)..5‘59 )1)3 oolaul 3,90 L..)b e (5‘4"‘“" &.)LAMBA QS"L‘” SRR AT

S QYTMB 9 Ay douy

s o lnlal Sl e 5 Bl e @il e
So e (Sl &l (2) Glaosls 4 a8 Cunloud b 2lacslS 2Ly
ébl..u& 9099 6“"3)3-“5 Sl Sodled 6‘)“’ QLQ.> @a...: 404 Mbs‘

s o iy bl o Lo adgtas 51 8L 45 1,

CJU ol pl 9 50 Cod giamo Ao




w50 dobanw &1 [

Ty S Jolro dows ylgis S i j Lo

s 3 9 e 4y bgy o Slasie
5 gl b o 90 cpl e Wb aS Oaxa yi 6l dabden
285 oo a8 aobdey

Mixed Policy Lalises dalidons
land RS
L, g yodd Bl &
)L\_’,‘):} )L,J‘ G oA.;.fag)é )Lg-;| )‘ ‘) Y5
pled glp) oo o I8 ibg Cod bl delidery

Ao Ql?)é.;.o
Uinles 3 loges j0 a5 el ol ol dsbidens Sl joie 43 3,90 i 0% ol pldom BB Y bole 3illas
wsloads ools

L aSol>
~ b S
- .
b N 5o C)A.uo‘ o)‘g.n )| &.ii“ JC Y Joy)n A:Jl?h.»& 93

I yo 4,8
Ales al)l NS yo g zlseal | loges @




B b des 5 g 0 )05 1 sl ooy

50 a8 g jlailSige A gl oniS o 25T
G093 uSial sl siS Gl IS &Sl o yeele
Oldos dimo @ (I (p 5SGop g il >
g lles dilaie 4 0,0lo jgiws & Lo g
QL?‘;5°‘“‘C~Q-?)°9415)QL«L»5)@¢;_§;

Sz Boe Sliles dihie (005 50 (e Azl
5955 0 8 el Salrie slagh (Soig 2SI
4235 bl 3l 0], Loy 1S5 el 5U Buile
Bas Wgd eled QLS &S ol yen 4 waly> o
NS Sjll @ oy b1y g oS 050 cnl L]
ol b b ad s gb ol LSS @ e L
Syl sty il Kopel plpb Sdles il
b &gt God sz Azsl glond Buile B 0SS
9 €gon &3P Olg sl st caz gl pgs ouile b
«obl > pual b (S Lol agds «lidae ol
SiS go BN @oled 50 b Ceeglie 5 (55l
el 5 2l ol 5 baile b 4y (Slais el b 5

gy g0 Slasags b ablas solel > oo
) ez dzgl A0l slalonlsn 5 Lo ysS Ja
G552 BBl ey 5 85T (50 995 0 pole o
o plsliw sd oo &8ly S5k 95 gnad
e dslS das 5 (5,65 Shige oz culol
280 38 Ol S (nl (e Azl @
oo A 5 (o 5 St 03 b gl (nl Cueglie
b0 6,8 ladnlom buig p 4 (6 K00 (25 S
429U 8,1 9 il o ol (Ml (655002 A5
D13 g0 4S5 003y e 1) plg (13 8T sl
Sigew Sl Sagl g ez sl Sge Azl oy

4o bg oo

a2y JB ookl 3 sgde pg3l (M5 8aclE 4 4z g5
aloz 3l daus s (ko) bﬁbv.” (LA8s da X
5 ol Cale) b Faan 4 cosl Sl glasls,| 3

Sylas ol e

S ye 4y da de iy il oo, (gadEe dey
S ogdion dinka Job g Sl L L g il 31y
DS oo D)y AT de

aS Cowl (gaEe da 1wl jolue (gAEE Ao
Soi Ly 59,8 o oy Jsb o 1) 955 LT
ol bbb o e Dk gl 1) eals ol
el 1 Liie e ol 50 g wiles oo

Ky g 3.'35[3 HE b awles 31 5oL

Jlo et Jsb 1o ol ade 3lie ars S

ol o as cal ails 5 o) slacais 4 51,8
b glbaze 35 L Ol ol G as;,
Ailos,S S Slol 3 slas59,m sl g awles
ol ©508 ol jo aS | s Gl B elis g
b (ol & yo 0 o Slaidy g 00g: 095
s Slo 58S pyas 4o ,95S plo Sl s
walas o3l g 00,51 4o gl A la b ogs 1o 95 1 5

Al Cewd el ol o 095 pad Blasl 4y b
(o)l 0 15 0] el wlasags Js 4
2 VYAV 023,98 VA 59, 50 (rhga (Sl dzgl
Goser o Gy 5l sl wad a1 ey
S S35 )b mds slol jl cilus 5 oL
2 0l oolls (glo a8 (20 9,9 ¥A 54, 50
2 5 Olnl @l (55002 OIS 4 8T (55500
4l G5 glags 4 et @) 5l cole
Ll 5 00 adle Slo 5 yai b glapl



Gl 223l b gl el b g Ly aiges (Sl
69y 1y OlialeSige lanl il ogr o yo Lably Lyl
Loy 8o B2ybo 5 4 Lo i S el g [ (Lo lngls
Obalapiasns plad g s )l (Sl o]y e 9 oo
9 ke Sl g g sl o0 11T,

5y Y | s 45" o) slins 4 4 s o
Mol ol osp €L yo a4 poh L wiog axas
Wy ok D98 (38wl oo ol Sy (g 45 Cunl
YRR PP PR VEPS | N PR IS
OYobyo (Jy dnsS oo Lo 4z 0 5 mload ol
T sliS b ol yel Js 1y 55,0 ol ol
S €y 4 poh L as wo s oS b wis
ATE Loy wlailys (55 a5 woss olg> Jg
e s

S pSI S b 1) )lley slaaslals
aS Gl By e (Jg 20 alul IS 51 (=)
by 3l Calpds oy L wlanss Lo 515 o]
G 9b &5 Jbo )3 )5 ob s SB5U
087 Sise D) s8R g O At ol s
B Ml Gea gl g ol e
S SBL (2l Sl Cueled Lo anS o
e el pycd)ee s oS Jbo jo o8 )5 0k
las S g laloylyn 4 5900 (5 ) 0 9> BN
250 LS5 1 el

odile 0055 (092 5 (Vi 3l 45 @2 (5 0
Sige &8y .Cawl 00,5 Sy Lo |y gl jlxail g0
Toe w97 g o TS culal slid (G &
I bgde o8 5 oS o |, dﬁ-?ﬂ)l?@‘
SLzs]lniil a5 0,55 po J3lo ST.055 o alije
Olisg> & Ll 51 Sy e (Jy wlioe 0929 @
alazd BB g o e & g Wy ST 2o
Aols aslsl glés 4y

ol Sladple 5l glaies «VY oy olecw LS
P ks ulaesee i ) siai e B,
S sdalie WISy 86l &0

S ol 8aie SV ez 5 hens QS5L L s 5
Gy OB ake), (Soliwnl 5 Congllan olas sl 1,
s Lo 50 el ol ot dgy jo ol e
sl &9 09 0ais oMel gl b ablin (pl wiz yo
Ll cunglin g (Foliwl 5,5 50 o Sy 855
G0 (55 S g okl dill> a> 5 cuiils )l )3
05 08, e olpl B8l b s, o)
oo RV 20,98 Y 50 0l yo g9 wldes
Ceond 4y ax ST oliwg!] les oo a5 w0 o Lo 4 |
595 pU @ jsy ool GleysdS musds jo all pleil>
RUVE PRV GO S U BSOS A g

Sy 8y saileyd (5 L Dl Jlobys el

Cwglie 8)Lye Olpl Gyatex G151 2Ly
1095 oo dwloz ol jo 3] Yol o &l jaile>
g g HSBgl dwlas pl jo a5 cal Canyo
5 00 o ol Lo (Dl b 558 Lo gz
S9y Sl p &8y o Lol mools s 51 g0l slag s
olasile g &5 (63,65 2 0 Sim o by



B b des 5 g 0 )05 1 sl ooy

Lol

oledgy (2, Jgu

2

é)l.\.iL’i.wl
(2O 0305 (5910 (b 5 Ll)

3yl

RgLare
(Codss)

&0 yS5dkos
(b  Sous L)

Oledgs (ylee
(Jad)

seba !y lab o s> Sl g Coenl)
Mol 5500z lsd g s JelS
thedlimm olgd Ly Lok jo 5 )90 50 ]
Aled callas g duslin ol o

2 oS il g by @bl Y
o by law b g dadhis j»
e 1 ol bz glacad
ol X plim wab,s Slagwl
5 vl 1) 6y sl Sy g
6L®=L».~.v) 9 @Qﬁ 5.0.:.: &‘y‘ _Y
Ao G pands sl jLne g acgommo )
A el |, Sl yaie g 2y
ébuvbww))a@la‘yyf.{bﬁé
ol ails 1, 568

a5l YL
el

I by Gei> Jlhe 5 Cawnl )
Sosteoz ol 9 gups oS sk
PR L lak s 9550 50 Glnl (Ol
il 5 awslae oLy ol
Sles

2 oSl ol 5 ol sblis Y
2L el law b g dahis o
ez 5l dole @bz slocwd
ol X pliz wab,s Slagwl
5 vt 1) 6y sl Sy g
Soled o 5

Ao (G pund sl Lne g acgommo
A2 aseis |y Sl yaie g ol

S oyse 90 sy (2Ulg gz e %
Al azils 1y 548 sla Ll

Sl o o

[CadPd
9 Bs&>
g_;.’.l-.’.)'b don

5 39> o5
g_;’.li)‘) :LM




I by Gea> gl 5 Comnl )
Sosteoz lsd 9 gupis oS jsbo
PR LTy bk s o550 50 Glnl (Ol
cilhe g amlio obys Mol
ol

2 oSl ol oy by bl Y
2 by law b g dshis
dor §l ols bz o
ool XU plim wobyd Slagwl
5 oS |y G sl Sl
oled o

LSLQM) 9 ‘53.[9.)0 i.o.u &‘5." Ay
G Sbajlne 9 dcgeman;
ua».’uu.v |) \_)L’>)»\.a.o 9 ‘5’.‘.;.)0 a.o.u
NEV-

o S omyn QUG g2 e
Al azils 1y 558 sla sl

5 omb
JUEINES

O 31 poduo & pod

Y }‘ 0&0% ‘;u.m.’Lw 3).03

Yo )‘| oLoé,.; 3)»3




. 2b30 Ao 9 Godiz> 0 )5 1 gl loogy

Lot S Ao g 9> 8 0,05 Sl 2L [

:)U C)-:O

Ol L1y Ll ys o550 0 (lnl (ol (60002 lsd 5 i pis oS jbar |, Lol s 35i> Sloe 5 Cuenl W
wled callas g anslie obyo Madliys

Slawnl alex 51 Jobo cilises slocand 1o 1, 2L, Tae bas g dilaie 1 5 (oSl ilgd § ol ,o Gblc @
alod i g L |y (6552 glo Saslp g ol Sl o by

A2 asels | Sl jaie § (ob 0 Ao oupend o Lo g dcgemme ) slodll) 5 ol Ao gloil M
10 ySdos o yluslimw!

(2l yd Ao 9 k)3 Bei> Gleo g Coretly (o)

b aslsm

1Ol 9,0l U el bl %
eslie S tday] o W

K00 5 Lol e IS il jupexd g 4500 M
S L Lo

9% 5B 5 p0d | (9B 6 p0d JElus S al> e Gy,
Y

v ol o 39a> Sle 5 Cootly (o) | )

) lase bt g ailaie 2 oSl Glsd 5 lps Gblie uyp| Y
by

) Slojlae 5 dcgezme ) loall; 5 obyo den gyl wyp) Y
v shamocans 5 Slagr SR st s 528l (5o Kty L
...9

f ol SIS Coley 1)

s)lf ‘_g‘).?l ) )5)4.: 9 o8 Y
eadlplole (6,500 ¢ S Swols Y
.(_g|4§)> d)l?‘ _¥

Sl ped uSSkes







Y obog
b0 60 32,15 (wlbillgn




Y G }; él.: keS| 9
U39 (50 U (wliwlgd

;109 9 9 99T BLT

0o, ($r978 4z I35k sl (eulidlse Al W
Taldl oo a5z 9> yo ,lid Ol s W

Fog.0 g0 Olom| digS> ol M

Fall oo 435> ol (gaisains glglm

1 yShosd yIwilin!

S )0 oot Jole (55 Cumdg 385 Lo b 6 o eV & g e (S5eSx 95l sLds o
sty BB as s a5 cul ol 5l (S ool slasl 3 sla Sl jo a4 oeilgw sl plinn Sgu
5 85> Cexdg 3l loyeil e BT plply awl eols Fy g3 welusl Lyl o Sbs Golss
Sl ardly Y5 Do (sl 9o e (ipier 4 08 Ll azliz 5 cool 9,0 0l I (s
sl sl S Cusyd 0w sler blas o Jeadl uSe

Szl s 7 oz 5l ol saas oualie 5 b )s (ulidlsn b el plosgy ol QL 51 e Lol el 5o
Cugby @lie wlugh (olo)S (55,1 JEml glaanlp g les g2 0 ] )-*-’L’ g lga Lad ol sases JLSis
g ) olol bl (aadils 5 JuSias Bgou Jlas 5l a9 pl el o g pl s 92 Cusboy has wl g
2 5o Jelse 5 9 pai el glgil 5 ol <5 S5 slagy ol T Elgl 5 Sk s s
1A oolil 8 )50 la 285 )0 45 (552 (slaonsny (6,5 oluil il doagaz 5 l5a slaosgs dyo 50 wo
s aimlgs Lal )35 6byo 5 oS (sl oyl gls owlidlsn iyS oo

wlislgd

S JJaio 5 5emST o3g 0 Jols baas a5 Lajl5 (g5l 5l ojeiar 5 1 o) sl &
RV PPPUELER VS SIS { L SRR R VO 2 [P XS

S5y ek asile oleasds 555 8,5 ol 4o 0065 oo (AtMOSPhere) = 1, pej lLbl 58 idig
5,5 les anly lso 0S5 o atuive |y Sgazme g (yire Lo 40 9390 (55> Lasl i (Weather) e ~Maol
RUIWH EE RVEL S JUEL i Y PO o A JUUP T SO VS - E XV -

Sloy lp Hlad g ol wugby oo a5l g5 slronsyy 5l Sa ST Ll lo 4 cwliilss oS0y
S5 sroasay 4 coul _ole (Meteorology) « wlislsa» 5540 oo axa8 Klgad ( jasiie Sl golisS
ole olidlsm 00 (e 4 oS g0 gy BB Lyl )5 (6l ] e e (203 50 1o sla S
QS oo oy 1y Gl g 0L Lid ( S g des aiile (552 polic Do oligS s 4T ol




B b0 o0l liilsn cogo ooy

:L»L:)J ‘M‘W.Jﬁ‘ 9 ‘5.0 643 Bb\aasu.u.!u as (5'“"[‘““‘9& (5LQO».\J~.\J 9 S &.JYL'-‘U‘ 9 J.!ﬁ X9 aJUas
Oy 8,5 ol 10 cwliilsn sla Jboass a5 Culils axgi Wb .cewl (S v Sboass g s ,u5 0l
9 Lﬁbé}.fo)‘m‘ :b:l.’).’ 6‘"5”5" O)jso r:l.’?u‘ b)‘d.:l.».m‘ u‘ﬂé‘ 9 J.»ng L» 9 u}‘g..is ‘»‘5 t5“"5) L’
ok )0 6,988 5 (o (mlidlen slo g &S 6 Sen b pwlidlyn Sllae plo g o Slboass
Ll oals ueas World Meteorological Organization (WMO) Jle>  wbiilsa oylojles
g 4 o5 ol (e i S003 9> 4 bae 5> Jelse la pSoslail g o Slhoass o i
.5)5‘54 rnl.?u‘ (l;).b 9 QM) @a»:) ‘5‘2.'4#4 g_s"‘“"L"“"'"ﬁ'Q ‘_gl.bol.iu.u‘

DS o0 Dygo ol sleelSin] 5l glasiis jo wlillss sla Sloass Aol )l pl Lo juje jeiS (o
4(5,..:@‘9.0 ;o.l.c calises Lgl.cc:\.’;..f:) adlas 9 6;—? LgLQG...;uH., 6‘)‘.’ olKn “‘ &9 u;‘ )| J..ab- Lgl.ccoob
éof 6Lbom| )‘ ‘_g.)Lg.)' Slass 4‘_”3 Lngom‘ » 09){.2 aw‘_ga d..d)f )Lf:u' ‘5:‘]..,....5 9 Lgo)y‘}aa
wilel oozl (gogame sla Slowss dalip ¢ Jowe iz slasls 0)51)3 sohiedy gwlid o8l

gl et
o1 (CliMate) € oulsh ol abbaie 5y 15 Cosm aS |, ol g by dos ol cslislsn ol Lyl
sh 895 S 5o olitlsn (s Ll b ues Sl Sl €uelih [0 ol & S o aila

ol (o Yo pSiloo Logae) Jloo stz b ol o5 5 ke
S8 G 090 sode oBaus I oul8l 2 SSlilles slaonuay g o Shg oS w‘ sole gulids o8l

it g oS!

5 ol o i ] 53 mlibln sl 53 Lalye iomios jsliie 4 4l lowo pulilyn oSy
eles St ] e sl 5 105 53 505 ook mlitln 350 0 95 s 5o, S5 2 A3

P58 o0 plnil y OS5 el by 532 laosusy ol g xS oplwil o a8 s

L) S 0 1, e 5 00,5 it 1 selozl o oolazdl glaculled o wlidlon i 50,
WX

tlos Rl (A

(69,9l (o

tglosl> 5l (o

sl dxgi (o




- hwasdsiietyt I

5 055)] ST 03955 G 5l ez 00,0 AVAN L Sts 5 0y Ll 0 52 lajl5 S 5
3o B0 sgam 0 a3l pl 0 eS oo « Lol slal» Ll 4y aSicenl suls i oSS g
By 00 1) 5 esksS OB el jaunes]

oga> eyl 5l as Jb o el cob ol LY Lo 4 o ) sleay o Sl 5 e
S35 el b 2025 (o oLl ol b (J5S5e (359 ool 2 O 50 L35 5 jolis muje8 b4y eslS
oad g5 sl 5l SBaY 53 el ale yi5eSa S5 5 SAelis | 1o 55,00 wiile S
o Dy 1,5 S50 S5 4 o 19 105 (8 yibnr S pemST s 510 LS5 i) o
3 Slodas i (S0 5 iasid oo S| JBLS IS oot o am3 e o5 |, b e s
@Ol ety 25U g (09 (o 2 ogdle (29S80 Sl S e Wl Ll 5 i
oS 03l 53 Wl ca oo ol 3l 5 el a5 5,8 ol Bl il (sl (i il 5l L
il sl sdes 75l coslBl Sl s (0 g 55

: . : Jre 28
S B 5 Jgaa el glaalo b g 69,5k )0 lbe 4 axxl o b

EX

9% 0 x> woyd | gladlcwdle | 9 e sl | s,

YAlo A N \

v

Yo/a0 RSy Y

Ar 055! ¥

oo 92 slaay

sl 4 (Sl sle Sy g )lad Olpnss ((JBe ST des W) (K55 o 1y e 52
SF Sz laay jlog a5 8)ls ol € jhugy g 5» 92 LY (n Fete 9 025 ol 5038 e (Ssliie
et 4 el Y 0l 5 T (sl ples mazs i3 Sliab 1500 b o] les dzg sl oad S
Sl axts l9a Condg )3 0aiiS eend (hole g wijls b3l Cush, b oS 552 slrossay Sl 65k Sl
S oo S5 A pl kS g B ol pl Jo8

w los gl Rl b aY cal )0 ) cnl el (e s (200 (65531 Shasys 5 &Y (S, et
ool ] GBb glocuand 5l e Shusg i Gl Sl wnd slos w0 5 b oo il Sy
WS (o0 S Cosl oS> (L8l i aliSo sla b0 )0 &5 Sglite ()l Ll pd Sl phgy g 5 s



B b0 o0l liilsn cogo ooy

SaslS VY B Vo 4y lgiul o ;ieskS VA B VY 51 Yaane Caalies ol s oSS b aod 13 cnlplis
5590 355 5les 45 055 oo Sl yol (yrad IS n eis Loidad 4o SagkS ALY 5 Jutee 3blis 3
LY Jhugilivl g fhwns G e ssbsss wle WS e et jab Wgwy L) G50 s o
5 Juoe bl o ol 3 sole 4,0 - 0F @ lacdad o ol 5 6le 450 -Fo s500 5l (Grwgsg s YL
WS oo e lginl g0 ol )3 ile a0 -0 JI-Ae

s onl sl Paad Sl 52 50 G5l YL GlaaY @ Cud Jaugys 5y I B8l 5 B SIS >
Glaw g1 B g GluS 5 Sl a5 04l g0 Cael g OS5 oo e Yl o ] 38 i, Bl
wiley Culi o)lgen

IR L bl e g g el 355 4 0 Sl it (ordy S5 Sl Cen 4 lasl S hgg 5
S5 g0 0l Ygane (o) haw I glis)

Sed e JeSid obogs ol ey Sk Glaains « ldl i slaye &S 50 jshiss s ) 0
ol sy Lis claailols cylum 1o aobogs ol ) oo 0,5 Yo o sgu 4y ol LT e yus a5 @

S8 Jlws Sl (58,919 35 9 e 9>

Lod Ol paii' (ol 2 (o) 92 it S Y Gyl 31 (o1led =) SO




olodsy oilaihyl Jgo

0 yod

(5910 b1 S Ll) o lailew!
(‘sbéo}o.;

8 Slos 8 lastewl
(Cdes)

‘Sé)ﬁ,&: d.d&.
(b (S L)

oldg olgie
(Jad)

il |y (il iy o5 )
[ 9> soms JuSas gl Y
il ) s> Gl glaa¥ Y

NS S ‘S’L’b}' > b
Aol asl 1) b asls

5 YL
)LL};I.Sl S

taday 1) (plidlye a5 )

Iy o> bas LSuiglizl Y
¢ duw Lo

iy |y g hlizs (slaaY ¥

)90 9 (o Ul 9 o i
Al sl |y b asls

A>)¢

il 1) (ulislys e )

Iy 9> boums JSas sly! Y
¢ o Lo

il 1) g2 calize gloa¥ Y

S oy UlE gz e
sl asls |y e asls 5l s)40

S Aol
)Ua’;t.'-l Kes

szl cals

9 9> odid JSis

ol sy

Holidlse (o -
b JuSis gl

9>
97 i slaa -

sl @)

O 3 yoduo & g0

Y )‘ C)L‘°°9{, S s L 5).03

Yo 5l lodes &y

s



B b0 o0l liilsn cogo ooy

Py

foo HLad 5l ool ioldl slas )l ax 2 06l oo o)lg prhas y lgo Jawgy oS Col 095 lade «lgn [Lid»
5 ol byl s jLid NS |5 sl caolilon 4 ] (glacions 5 Sy 55 Lad dalllas 06
i o a8 CSiSoly Ky 31 15T glgn 3l el e JUio pobos 38,5 o phmai] o LoS Ui
s SaSol il §l a5 plEim o 055 Ll clsn b Jobss ol (gl 45 oy b ol 428,51 3

1 yLed 5 g0yl srolsiws

S yebas 05,5 e eolawl (Barometer) «gw,lad» psbay 2lliws 5l lse jlid 5,505l 6l
QS oo 8 ool 0y90 b LS (59, p g 0,5k 0 o aS lga Lid T ejlul slaelSins
Hlalele

g Lad

Sl A Sl el lalewy € Lady
o oS lga g glaslgiwl o ogd dlaass
Loy it aliiono ol dgn L2 1o L o
Lol auS” allxa |y Jogd dalgs o lgp )Lid 04 o
395 gad allome alS" s (6,28 ool 36 92
950 ol 9 Vb (bod 53k Jlax lgmjlad s
ool (5 3 o Lind ylois L S5 SBLT Y JsCis S aly Dbed Jlas oS > ap ol 5l lac s
S (oo Jie ghoe dmio (53, 2 slaie

Ll gamaz 0 a5 aied (58 slogiw Lid aline wigh oo 00 p S a Lawlgn ;0 a5 slaziwelas )|
ol 00 oty €l ) sy GLESY gy

(Barograph),,Lis
Sl oo Lid 5 Sojll L ogdle I5,Led
Sl sl ol 5l s wleiee o 1) Ige s
g oe odlitul lga gdy Sy 9 (wldlse

$155,L5 ol Y S



. dox 3l ols ple asles KLis oKiws

el OlS ailguiwl - _ B
M S50 el 00
lag ! Upady 6308 i Lid wsle )1 51 a5 S5 dlaios K
09.“»‘5@ odm“gk)wf|)))o U"’L‘“" ,4..:
W Alrise lpss a5 slajeme 5 gl M
Ol o8 Sg ol (g jLad 51 06 Ol )
JICER R T INCELRPP g
T did g el Jold a5 SlS &lgl

HEG,LE ey b JSCo

loo JLid 2lS o el 00308 ok )] 40 g Lt 45 el 15,3 AELS 5 wiges o VU 9

ot LS g bl o S s Vo g o Vo by ,o lid iSTas oyl (Bl Lamas %
g0 o0 Loy 3 Jelge 51 (S w9 Cnl pae ¥ g mo ¥ ool 4 by po
S 9 53 Jalge S Jalse S y95 Jolge BN

. (1sobar) Ldm bk [

Cud Hlad ol g g oo pll lojee Hlid Sbowss cwlidlss slaolliws] jo il aiS a5 jsb Lo
s L8 (15 e 5 b 08, o bk ol e L6 & 3 s plod] 31 e o
2 Al 3l G )0 lawgie mhaw jLid o5 aulona | ) bwgie e L3 lgs oo (2l ol
bl (owlidlen A28 (59, 50 37 Dbl (3503 ) L 33,5 (o0 o 5 b3 Lanwgin rlans &2 (5,
Aol oo € GLidpa» bghas |) behs pul ol o Jog o0 a4 &l LSS jLis gljls a5,




B b0 o0l liilsn cogo ooy

v

m
Sl (5550 e en Lol a8 (oo 23l )3 1) w3 il lade 51655l padsalen o L e =
S oo pd Ol (e 85 mhaw o, “

WA L ey 203 00 (535 e )l 53 45 Sl planil)d ity (6531 ol Aatir pw 055
sl 5358 o0 8w g o5 4 (o) et yo B 9 0T (o0 S y93 (RU) 355 (6550
(Thermonuclear) slaiws L5 L cosmen slaus anld bl aeubie 65,00 ol by o1, ol &
15 09 oo dlgi wansl 0 35Ty S5 il Az )0 Cygees VO Togar )] sled 45 w53 A 4o
Nyg 50 9T Suden 4 a5 BS993 o b e (6508 A (9,0 sladis il $ ol (b

. (Heat and Themperature) Lo g b o

Ol9 oo iz b i3l ol sles S5 0 0010 G a5 Conl (655 sl IS 1 (S LS
I L,S Cad aS cal glaan oo 5,5 Gy 5 e SO slod il33l gly oas bl IS Jlade 1) L )5
el (St ol glod & oz S sl J5S5e (35 b il alr Co iy oS oo o 0] 555 )
Aot bo)S b > 0ed oo oo b JoSge (55 ) L gloals Ce o il (ioli8l Les ;08 1o 457 glaieS

ol jeS T sles a5 ail o e b 4 ol sles b (e )



RSO ZE Ly

S
Gl g el (220l Zlgel O yg0 @y (6531 JUal (il 0l )8 5ol (65,31 sl gla b 5l (S5 il
glsal Loy e 32 6L 5 5ot y05 655 Moo s (55L5 a J5SUse 39254 o8 b LoyS i

S ysn ey 4 5 gt Sl o2

|g5§}°)9"1 i
- '
.4,3: :
3 ] \,1 3 3 3
9 X N v fa [®] O] [S]
3 2 e y 3, 3 5
: « J A v 2 % %
J O 3‘ .b .b
i’ . ' k W s
:3 W r*f"‘“'u_ ' . 2 <
=y -H'“‘H—._',_ ".":i'—f
~ | [ ] H T = 'i' l
ba o7 10 14 j‘JI::.:«:-. 1 10 150

(09 y5s0) Zgo Job () Eoo Job

lizeo sz g Job 3 o yo3 (ol (85 5 b -V S

(Conduction) giilw, b culan

S e S @ sl ile, b colas o
e o] 800 LS55 slo J3SUge Apmsgay
Els 3 dlee S sleml 51 DMte 1,5 0 D50
23,5 g0 €l 095 s 5 o s sl 05

50 51l 41 (538 oo 5 s 31 o JUml A S

zsS o0 culan b Al |y Lo eSge byl 318 4l (Convection) <

oly 51,5 olbals lael> 1o 06l oo 00l €«Cd 00 (Jlw olal> g &5 > ol 51 L5 Jla]
3525 o D0 lasls 5| e oyt b LoyS Il oS 5 s iy Sl 20 0l
3,08 slodes i lex alitee bl Slso g ol Olss )0 (b en Bosay



B b0 o0l liilsn cogo ooy

B r—‘- —— — | —— — =1 |

——— -

PS5 Slgp dgme
'__-—" (i) S s 80y =t

“ ml” (mnw__éb 29561, S sled oy _.

Slgd o Oy Casl oy 90 Byb 50 9 9gd (0 05 Gleb Sgmo el GUT (1950 5O (Hle)S Alolw S A S5
ol (S yod 43y S dlolw (] 9 WS (o0 J9 3 Oy Slgp 9 Ogh o0 JHO95 Helme

Lod xiuw s i
bgi (S Gleel 5 b wgildl 5 Lol yo o2 (Vb o) Holme ok 13 192 &)l A2 )3 (655 o3l
5,5 o D50 (Thermometer) zisles b 4 SloolKiws

S e g (oo b (Job blusl 5 (Ll i (g s S (b ol beolliws (nl o
QS oo oolatnl Oyl dx o Ol Gl e Ceglae

b omgrmbos oale )8 2,505 o0 )18 osliiul 5590 Los i slo ulide 5l ailoles aw 059 50l (IS 59k &
gz oo 4,0 VIV )0 5 055 0 fu a0 YV o Ol coles )b Slels jo .(Kelviny oS 5 ol 5 il
Sjese g 420 sho 1 o el b L8 5o wileles 5 05 o s anly VAo & aluls ol 5
oogeks b o8 ile A 0 Voo 4y g dlads g olessl Alold o) ol 5l alism o a0 Voo yo g
@ oS (Bl 450 So s Glp oebioe 908 Blhe jho ) slS wlels gb e ganaz o
12,5 oolaial Gles oo 5 S Jger® 5l Sl b coles )6

o 4 o o o N
F = E C +YJY 9 C =(F —\‘JY) q
CrolS a0 YV O slezs! dais a0 9 ol slezsl dhass 5 ol 5 6le 45 )0 -YVYN O slhae ,ao

el (K®)

DS baS pelS g ol B a ) bl s (oado (sles [
Fowol ol 5 il sles sas ply 90 Coles )b slaosas Les plas™ 0[]

S
Y

Y/

&



bros ot I

Gaadb pim b el ad) Sa bl el j0 a5 pwlus paie Gl p owlidlgn s ziwles
g g0

aliods j0 b s iwlos

Dgd g0 astin b lauis dase glos i Pl 0 oS Cul ube depinles g9 pl e paic
3,5 Sla @ lagiwles 5l atws ol 25> ol o ) IS 5 Slogux slazimles

Sy dogwles g9 cpl o Wilgg pl 5l cwliblen sla g Soslal jo colaiul 090 lagiwles S
W yS o o3l SGLL Ay o b gt Jsb Dlpai L) add 4 Cod b g bludl oy
Twlos cdiion miwles 3 @ML@ S b Jgere minles i 0 mbe slazivnles 0,15 diels
Al oo S slrgmnles 5 aeS

0B & jui b, ks g by iawlos

Oy oo 1, kes atws (pl 5laws po UK s laos glos s Sl 0 b lnl cpl wles yaie
5, oL 1, (Bimetallic thermograph) s3lsgs koo

WS oo oy o310 ek 1) len (659, bl glos Ol s iuled pizwie a5 Canl 2lws «Leoy

S deglio ) 555 g el o sla et sl 0395 e Jsbo w09 plajee (bl Jad b plas; olo ST
S o (6 yois 4z 2l (Jlians j0 (yliae, oo a5 olKin

el JSie B oligS o Ll a e pwd 45 %
Oyl A ps JpuS g s C8s Glp uien
INCEL ool Koo cpl 5l ccalidne Sleln yo




B b0 o0l liilsn cogo ooy

bty

Oledgs (2l Jgua

5 ylitou 6o dos GG | lodey g

5 5069910 [ L) o,lustw! L
0 y0d (50 305 ¢(5y918 (b a5 Ll) o ylus & (CandaS) 8 ,Shas (Lb‘;&»g.l.&) (Joad)

lad sboolliws glgl 2N
s po bl Y
oo 5 Lo )5 Y
52 5 ey b 0 6513 s B a5l YL
tobo,S (658 Jasl glean] 3 -0 Sl
(g yo Ll 5o se Julse F
asls ‘) L(bua.’>‘.w Ao 2y (5"‘"‘9" 9> D sk
Aol les sbaolius glgil -
lad oo bgls Y
oo 5 Lo, Y

lad sboolliws glgl 2N

s oo bals Y

os o Lo )5 Y —= 00 SoP Dl T

b laolSins 92 9 ooy | (elidlge
Lad e Lol 5 | 65 il slaanl 30| g0,)8
Om glaoslas b @by

Log S [l o 5o Jolse -

e Y

G slabde Y

lad slaolius glgl 2) Los

s po bels Y

oo 5 Lo )5 Y

67 9wy w50 511 s T a0

tleys @A Jil slaal 30| Uadl

(et 55 b S ke Jelss F

el 510,90 )z (o) p 2Uly 92 o
Aol assls |,

57 9 e o 50 S35 @t Bl ol
G 9 il )0 She Julse #

I lo ezl 5l 0,50 99 oy 2l 9> oo
Al asls

a}‘;ms).oi

Y il oboss ((Sowo Ll & pos

Yo 3l olodgy 600




(Humidity) cegb -

3@&4(gy‘)l§q)ﬂ‘_§)’l§&oéuubMd{ngw‘%gw}W)MLg‘}?‘}‘éin
Ol I w6l 5L 090 (sloo Ol s disls a8 ol ] ritle 898 o 0300 Carnds 0 (o) el
Dges oddlive 52 10 g3 so ]y 358 Sl an 2 o sl 5l can NS 1A il () pbans jo
5 by Shheeti @y azxgi b o] Gliee (Jg ool O 5 il T9p it ass” Jol Jad jo a5 jsbolen
5 ewbidlga a5l Sail e aed 3925 b Ol e aiS e j3los 93 0 200 F Sl ol e S
Cawlgr 50 0gge Ol By ( STl Lol e 15 )l cage Hlans (i ool o 3]

Bedse Bpan 3l 655l pFS £ lp 9 09d o0 el s Bk Sl se p3 Of JBu (el s
G phw o b Ko dahais 0 9wl oo JISI s g0 4 e dalais 5l Hles O g0 4 (65,3 )
D9 O3 g o £8g 4 o515 AT

e g 4 S05 psba 0 (a hesdl ol laaY o Ol e 5l seliel isu IS 5k 4
S oo S8l ey a4 T e gl GG i 5 nla 00,5 e 05

plos 5l ao)d AV e 855 haw 5l a0 VY (s b g feghS YA Lawgie oc b b ugildl
& s bl ;0 o) 8,5 b ool plas jlas o Vag-“;tfgs" 20l oS sl %
8 RIS e Chide G Sl (e ol e a Ly o Ak 5 ool ailsl loacyy
s ol pled 5l oo o YV s laaxl o 5 5955 ()l ooy, ples a5 sl ol 5l & )le

sl 1y s ST ol 51 oy VIO Ly 8 el 595 5 35,05 50 |, o

92 30 Cugb y &b

v 5l psed .l Colb 93 0 O JBu e Ja....:ﬁ.uc yob 4 calie lo fad (o lgn Dl si 0929 b
Ol g Bl o3, b ojlaed 0)ls dalol Ledls a5 Ggbs o S5 5 ladilsog, daazl o do yugildl
D9 50

S5 oo 03wals (S5glg 0um IS b Ol &5 > 0)ls o a5 Culi g yo |, O JlBu Jlade a5 LelS 0l )3
Cusby (528 Cass el sb e e g b wgildl of9as (o GlooT 5 peiis 5 ol oS
J.cl.w aS d}x.: 9 ).A.ZA) o usLn.».c aslaio BB QT )LLM as J)‘é ﬁl.) «é}x}.» 59.j> 4 L)—‘ 99,9 9 oL:.f
shls a5 bl 0)90 j0 a5 Cawl (slojly il oo ol mhaw 5l 3505 9 (S1B) (o) haw 51 jseS
Bgy0 )8 A Cenl alS sy



B b0 o0l liilsn cogo ooy

(e cagh, i) oSSl [
sl (I

| Caske 155 gad 55 %03 45 oy n 15 les ey 3l i & 35 53 Sype o o e

Cagh, c onl o wle po T Bl &jso a lsa Susb) GialnS p alol Ol 5 wiS i
ol ooy gl |;.m e el oduwy 09> Slod Cod b A e

398 (o0 gludl )b 90 4 gm By

(Wb piias oladesige [ Ogdb o0 uiluiS &5 g5l

Yo S

&Bly 59 5 s s Aa (slod 4 85 o5l (maly SuBT 1) g slas tlod (40 y8T s sk
UinlsS (] 50 09790 Cogh ) cauiS S s i dlati U 1) g ST .l 09290 Cugh ) Sl ety dlaks
5 5 10 5l 0 s ol & s, Sl 45550 5 el g il

o gl ) a8 (la5gS 4wl B 551l w lga jo Ol J o5 pn ilgd Cagb,y i3l &9 yb 3
o mle 4y Cugh ) g glos Hals adlal b .0 5 o Djyg0 gLl Jos il odin;y dojo00 4 1ge
20,8 ol e wae b pl Sl o 10.00,5 oo bl €l L €oST Y Jas cpl s g 05 oo
s sloo 3951 s Gl 51 L tpoeiS ool 1y it Alai (slod 5 gm0 (slod (29 99 o )0 (lple
Jg2 35290 (glod 0> U (Cugb, ol 8 it ddadi glos 00 YU o,k 5l L picds s slod 0> U
SIPACE

Sl e Ojgo a9 Cagby wil ) pl Job o (Jg sl ol B sl lse o gl ol b dos
OnlS 1 o lap 10 09250 Cugh ) g oad yieS lgr (gled o dalol 045 Sgro 4y lan bog3 ST Lal ]
pywge €oSTi» a4 anlyd pl sl o 0 Of oS hd & ygo & Ol Blol )by @il 10 5 040 0 o)
ELbl e lgn o 05l g0 hawd mle cll> a4 By LIl 5l gz Cugh, (oS T3 anls po (ol pls el
I s o5 e Lol asifs o315 5 IOl 5 oo Iy cslaJyloa b o Lo csla Jyse
o Tyt b g aisle a3 ol5T 8 51 o s sl JsTgo oy i b ST 4 Iy 5 o



;
2 by sedee @ 6 Blas I Bu o5 S

O ol 3l g2 Jou &5 Jlasy 5o 9,5 5 plSe !@I

Sazdl o sl L3 laayl

o stoe I

L33 s

«LMS Cd? (o> lad 10 352 90 Sl slen Py lgp pox> o>y j0 35290 u] Jley Py S
e dlasl) 21> 250 Al L s (al 005 (oo lo pSlS 4 )5 e g 358 o0 00l
oRg Cugb,

o g2 3 995 50 0dpali Kodyg Cusb P b pe (gl (0,2) (139 4 dgzae 2l L (p2) (39 Lo
Pedse Sl pS5kS e S LS eSS

(Absolute Humidity) gl cugb

£5 0l 921y 5955 g0 ol Bllae Cugh) dgp o g 10 035 o 35750 ST LB (02) 03
(Relative Humidity (RH)) (o Cogb

Oled 5o Wil oo 9o a5 ol o iSTa 4 I 50 9250 O Jl5u o 5| el & )le € Cuglo
3940 ol e lop 5l oz o 1015 09350 O JlBu p, s 500 Ol 4 .am0 sl 055 j0 Leo
a1y 51 5205 byl omiiashy Gliee AiasT (gn €gmmd sy g3l Sl 4o Ign o lan 5o
WS ek ol plasys c ol Glo Gl Jy e

(Dew Point) g glos

D o0 03uals pinct Alasi slod o] s 4y (slod s gLl Cugh ) 51l JLad 0B 0gh 8 s jaisT lga ST

agb 55 0wl s gy

b (Hygrometer) «ziwcogb » 04, oo )15 a5 95 50 Ol JBu oo b cugh ) (5 u5eslal gl a5 alKiws
i3 oS oo oy e e 50 1y s Cush ) (6 uSo3lasl calisee (sl g, il o (VY S 8
oau oolawl bgmwcugh 3l san o cosls (pl 5laiS oo s GJT olgo 3l (g b slasl dga  niuglo
D95 oK 90 Sugh P oliws (pl s caile god Cull cond Cusb;y i b conl (550 Jobo (92 Dlite el



B b0 o0l liilsn cogo ooy

WS

agb) 65 o3l (sl 5 GBs (g ool (g, S
s €6y i Cagb D b ag Sol 5l eolazul
aS Sl iwlos g ol olSiws (! (VY JS2)
b zwles (pl 5l SGdloads coal K0S LS o
..\.:5‘_,,.@ Lg),:fo)'bj‘ |) o~ Lng Lg)i;.é 9 |5.€b 6Lo.>
g o AIS o Sl g ) giwled ¢ oy ,Solw 4
oo miwles wile gwlos o5 €5 miwkes
)lf 4«5 sl Lg,:fo)‘dj‘ 6‘)-.’ S Gl S
b o slaY ) G miales (3% 09,0
(Musliny «dwger 1) ] &S ogase slas
S5 Frpe o 88 el ez A o)
(WS oo 3y 4z )b julipm 4 l) Cusby 5 3l
Sl od.:st.’ Slos Lg‘:\.].:.& u)}.a a u.\.uol."s.c
Sl 5 Shie OT Gyl s alss ol sl a5
5T slgn (oyme yo Wb Sid g 5 slagiules
Sl ed dedyo meies (2 Sl g WS )8

23,5 el €93 93 4 Glg5 (o0 |y L g Sl

(Y JS3) alKaly yieg Sile aiile wcali s SoLes M

ot Blat (slod 5 (o Sugh) Gl s Jgor ST 4 090 (6T ojluil gn iS5 les o alRin
Iy gwles g0 ST o ls  Sows ded e 4 St 3l 5 miwles Sl () Jgu) o, i |
el o3l Glgn o gl aS aile,d o Blbl o e ag ,Sole il e 0igS o 5 sles LzalS



$$205 5 1 O b alnlis ailon Shil (sl (oo Casloy 5 Lo (ot g Sl 5] Ba (52
2,5 cual wited By Koo g al il (25050 a4 baye > Gluiais Gl a5 ola e

ol jeba ) i g 5 ks b (Y] g oS cel & g0 w‘“ww#)wéﬁo

el 0039 5 sl 1 50 s Cugh )y e g ol sols ylis €V Jgam ] Bged S aS0isS

Ol il o8 il > 0 Vo /B 9 VO o 4y 5 g St iwles loads <83 sleos Hlade S

S (oo s Sules B ol 5 (il 5l 5 sles

q q
OF:E °C+yry= °F=E><\o/a+vv=m°F

oS oo Jaid aled, b 4y o5 il 51, St sles

q q
°F=—°Cry= F=2x10+¥r=02F

AT=03 - 0) = A
d> )0 09) 5 zuiles loads 88 lade g (Coles )l dx j0 i) NS e oyl 5l oolazl L @

Rl o Cagb;y (liee ladie 90 abld Gl g eal s Cush) pgate Jgaz o)ly (Coled,ld
Dl o sty Cagb, ZF0 lade (V) Jgox



B b0 o0l liilsn cogo ooy

ity

Oledgy (2ledyyl Jou

5 st
Saafs lops i) syflind | :"’ $95Shas GllS5 | loogy pleie

°)'°'; . & . £ a
(o0 y0i () (b (S L) (Jua)

S g She Julge )
fpSlyanl, sy
b glodzin Y| a5l 5V

agb, s puSoslail sla by, F| Wl
dor owyp 2Uly gy %
sl ansls 1y Lo sl

s g e Jalge -

ST anl Y

v wosh, sbazw Y| a> 0 | S p S

Cagb, Sl sla s, F | U] sz
S )90 A (o) (2Ll 92 1o sk Susb,

Al a1y b asls

Ll et ey Sge Jelge )
¥ w515 axyl,5 Y
(Cogh ) sasuw Y
S5 o3ll sla g, -F

D)

sobdlen
by sopls

P g Fe Jelss )
¢ o515l Y

osby losrin ¥| ol
gk, s xS oIl sla g, | Ll a5
390 95 (o2 UF 92y
Al a1y b asls

B 31 podiamo & od

Yl pleogy (St L 8 pod

Vo il ooy & e




s Cagby gl 2) Jgu

(Depression of the wet — buib thermometer) iz ¢ 5 gawlos 4z yo S
O N o [ NIO| Yo IXIO| X o | VIO S/ | FIO[ O |OIO|#le |FIO| Ve |VIO[Ae [N/ [/Q[VYolo]| Vol
bo F4 F4 FA FA Y fY fY f2 2 fO fO fF ffF fY fY fy Y fY Yo fo
bo He ¥4 F4 FA FA FfA FfY FY fF f7 fO fo fF FF F¥ f¥ fy fy ¥ ¥o
OY Do Ho FA FA FA4 FA FA fY fy f7 f7 O fO fF FF FfY FfY fY fY ¥
OY BY Do Ho FA FA FA FA FA FfY fY fF fF fO fO FF fF fY fY ¥y Y
OY OV OY Do Ho Ho ¥4 FA FA FA FfY fy fF f7 f7 YO fO fF fF fY ¥V
OY AY 8Y AY BY Bo 0o ¥4 ¥4 YA FA FA fY fy fF fF fO fO FF fFY  ¥Y
O  OY OY O8Y OY BY Be 0o ¥4 FA FA FA FA fY fY fF fF YO fo fF  ¥fF
OY  OY QY OY oY 0Y dY Bo Ho Ho FA FA FA FA FY fY f7 f7 fF fO  fO
OF QY QY oY AY Ay AY Ay By Bo He FA OFA FA YA YA fY fY ¥F fF O
Of OF oY oY oY OY OY O) O) O) be e A FA F4 FA FA fY fVY  fr  fp
00 oY of of Ay Ay Ay Ay Oy dY dY B Ho Ho FA FA FA FA YV fY ¥V
OO 006 oF af af Ay Ay oY OY AY 8Y AY AY Bo He ¥4 T4 F4 FA FA YV
0F OO 00 60 OF OF OF OF O OY OY OY ) O) O bHe 0o fA FA FA fA
OF 0F 0O 00 06 OF Y OF OY OY QY AY AY OY OY BY be He ¥4 ¥4 FA
OV aF OF OF 00 00 06 OF OF AY aY AY Ay Ay Ay BY OY e e Qe A
OV Oy Oy 0F 0F 00 00 00 OF OF of O oY OY oY AY &)Y OV 8 be  Bo
OA QY QY QY oF oF 0F 0O 00 0F oF af af Ay Ay Ay oy oy oY M) Oo
OA 0N DA OV OY AV 0F 0F 0F 00 00 OF of OF oY Ay oY oy oy o)y o)
O QA OA DA QY QY BY aF AF 0F QO 0O B OF OF|OF |OY oY oY oY oY
0% 0% 0% QA DA DA DY OY DY dF 0F DO B OO OO OF OF OY oY oY oY




B b0 o0l liilsn cogo ooy

of &9 sot [
9 ‘5“.‘.]0 alisee J.o‘}c ).a‘ 50 b.sl.‘><bL‘> u—" ML’GA «-)l.g» ‘) LS"?’Q (aww) 5&53 BSJ b.’lic L_,>.’l.‘>s‘1al.‘>
(&S a0 J.n‘g-c (&I
Oygo Sl Jolge b bolliws &b 5l 1gn 8065 G oo )ly slog i Jl o lse olal> 5l IS
ity lgw 8395 10 lgn (o )lmial g wlaliasel (6 G oy jgue 5l o a5 pitle S &S > Jie 0,5 o
‘54.....:.) u).n)La )‘ oalawl g9 Cewd ‘5:‘l.‘>4.:l.’> aosle l.: F) '5)'35(5“ O yg0 L)l'““‘ o
b Jolge (&
g ol by 5ol s da ugilidl g laly jo Jorlgas Skl 1o ol (b ( Jlus 0 s 9 0,5 (sl yo 0L Gh3s
e w”‘svw.lou.lb 5B o0 7, 035l (S9ym S paS diiid S5 CS > o9 b Ui (pl den
.))..f g_:)j..o).u ‘9.@ 5.)53 LSJ)‘ 4.‘4.0.’50 u.a..t)l.wﬁj ‘S!LAO u‘,:.uu ).a‘ BN '.\4‘54‘5& 5).‘4 U”‘

't b0 daw yo 8k

5 ol g el BRI SERST 50 0 Vgoms I3 3 5 Lo o s 55 (o) Iy 5
i o ny s 3 8 S o tlge S 5 by 5T slacilal s S Sy
oy slyn 5 Gnj 05 o Gt slod S Dlo)S 28500 5 () S)ls00l) (Aaw SISl
@ g pbdlie cJalge cnl 230 Cod )8 35m0 ) bl &5 2lsa LY 5 el Ol a5 (gpeb 4o )ls 18
S5bise s gale oS >

cleay ol yo yo Lol cocnl by oo BT g a5 )lgeal o ormb ailgs Jdo 4 (pe zdaw ;o 0L (oD
b oo (il ol e s o] CBlaie g el WD 15 5 CB G ol ded B85S g lgen o

b 5 50 jIwl

ooy aslw (51“9‘ Cound 9o )FYW é)’“fLSA )|).9 solaw Sy90 «)L’ w)j 6;o)|m| 6‘).’ LY G:ol.i..wo
Sl 59 Sy S S ojll sl 6,50 5 (Ldsl) ol g (eend Hokaie 4 (S i

st il 1,3 el s 3o 8l i
ETE 29 o) b 5l s yte 00 gl )] o ) pulidlse
Mews ol g pSoslal (gl olasbinl liedy b glad




suce NN

Js ol a5 ol Bl 0 (glo 5355 €old s 4ziS S S WS Loy
aS Cewl ggw ol gz 3l jekaie 0)l0 &g €L L > Cp2P aSeis
Dy oo s 2Bl Slar SeS ol g 0j5.00 B,k o 5ok
o JP o

Oeloyls $595UsS £lsil 9 0iy 93 o «ladol 1) ol cpz (5,5 ojluil oo
o9 Sz slewly ool hje s jo a5 cnl auile 8 58 S oKiws
OO JSK) 0,5 0,18 0L

e gl 2N S

1 s

V7 JS5) Digd oo (SO0l 0 09,5 Cold 4y Sy Ll 5l laoly

! OQ“”

oo leolaiul o g,y oyl 51 (S5 090 o (5 S o3Il ol slo g,y 4 e a4 0L Cas
b lo,sk,0 eolanul (gl Tl 4 ol «&,g890» Jaax 5l colainl Koo g, g ok (5,5 ol



B b0 o0l liilsn cogo ooy

yo FoghsS
CONTITES S
asl celw
\ LYINAIA V/IABY
©ydg Joua
(6,5) ol Ces yw | Zgo g 0L Cumdg
. As
0 . LS )0 Cundy
L?.)a . &W)|
bwgio | odgumo | Camisg
(al
° o <)\ P‘)T o S| JF O A_JT
\ Y Y e sl o/ e (o0 la ol o S5 s s s)lsenl
Y o Yos | T ey S5 ge ol o SzsS slagss
Y 1 vae | S e S50 sation T Gashw g oad 555 L
- o Dos o0 Gdshw g odls F 55 lagzge
- " V1A (oo \ P S ) e s g lake olieS €b—@
Lsgie RITIe
i3 20 VY U 2 L)y bwgne sz
5 V9 V$Yo | a5 pead v SBO 9 )0 e Ca‘.é ).5’ Fo ST
Pedoe G5y I o by O
; g | ;1 als &S o ol oz
¢ e | vays | o v |5 s ‘-‘t.’.:LQJ 2 eles 4 adl slagse
S el 3by ol dlwges I jo Ol pad Aoy Jlexs
y Yo e obus ¢ adgi gles s ..\.:.n...a L;La»_aS 9 Ogd oo > L,
ke Rebee Gy g 50 by ol g aS e
5T YL slocond oS ol lews L wils zlgal
A \uv ‘ﬂf_fo OL:M O/& LQ) L5 < (5 M . o..).{.. d J}b - . /C}‘
T e




olyon 55 slballis b G ¥ I #) wil slagss

g ee | evey | o0 y | shae 500,55 era glael (Vb S g wigd o
- VAW 00 Sl zlsel Lavgs Ol s 0asSTy .l o 995 @

Ml L s il s LT (gloos ctly s rlel
Voo | AT | FALOD | oligh | % |y agiie i lye o ol ssbay T 5 s S 5l asi

Mals Lo g oF S5l lagge oty abid iz ol

X so | aspy | OBP sl o0 odndigy Sb b Tz S deke US oy
e g 39 es a3y LS 9,0 4 glsel (YL A racn

>11/0 e el oy

ok Sl Agts s i gyl o 2551 51 Lo

W So¥ L OeplS wuo Bogaste ewl 0ud adw DS ould Sl
. @by o5 FY Gl G ol et oy 5 b o0 55k

.\_A.MJ‘

‘L}JQQ).\S TQ.)éQ).G Y’Lwas:;).\é
b0 0,5 Yo ol cee yuw b0 o5 Py ol cae pw byo o5 VoV ol ey

—

i 4

Ly w,ud B Lo w,yus F Ly,

b0 0,5 V0N oL ey byo oS Yo If ol e by oS YPYY ol ey



B lo ool liilen togo ooy

Vl{)éﬂ)uﬂs AL}_)-)C’)JB %l{)b&)\&s
b0 o S YY_TY oL ce jw by o, Fo¥F ol ce b0 0,5 FY_F) ol ey

Vo lg‘)é&:-*)s‘é )] L‘{)OQ)JE ‘TL’)&U)M
b0 0,5 BO-FA oL ce b0 0 S FY_0F oL Cac pw b0 o5 FF 5l i oL Cae jw

@yedg wlido yo b yo sedl> pglad

3L S 2> g S0 slag

8w jo fga jLid OS] Ao Kol»
odpol o aS 1) g 28l &S > Lx] o ol

RS0 Troy S50
bl Aol L b b 2ot 1 Vsana bo
i 5 eirny ST ol gn Sl S5
ol b aS cal e calizee bl ol p )
S8 00 &) (o) gl 59y S yo> 2R
lg (2l 3929 Sdacl § w2 03 ()
Lol o e VL a8 Bl e 5o,
Ll OV JS8) 28bn o ol L3
W, 395 odls 0L olee ALl @ 4> L

gy 5l Glacgazme b ol &5 S ly oo
5 dsnysS 9 L Bbol S (59, wiile
Sk sl 9998 o0 J S SWhsl 595
a8 S5l se vz g |y by el slaoly
WS w2300 oo g i ol iy aalo]




Sy

(Pressure Gradient Force, PGF),Lié bol,$ g9

High P.
Ve ¥aMb

‘oro

Vo VO

(PL cgfer)lga [ 2

Yool

Yooo

1 Sl

2 S (oo ol 1 ol by o5 (095
JLidaS g Llnd  Amlgo o 28 Las L
ools s Iy 0g5 Jolad oS ,Lid g ol JLis
el ax s (VA JS0) Wl o Sy a g
(G 53 e S il ol i ke
&l aS lga 5l 5 Sobol aiile togs dwlgs ol
6‘9’° L J;>|.> 6‘9’° )LMS Oy JéLu C"P oLw.:\
g5 39 oo 3k oy Blas aSl jame 4 bl
Shsr o @ LS L) g0 slse

Glad Lol 3 1) alols axly jo Lad ol oss
PSP pa & bjlides 4> e ol
S Azl )0 g 9sdee bml 6 FS ) So
RPN PE RV W

(Coriolis FOrce) pwalg: 595 (59
Sl o9zsr ey i3z 150 55 0l
Sl gl e g gl e a5 pily o
5 99> Sl a lgtul lae jo Ce sy cpl g
Ao & oy iz 5 Jled glackd o

'M)LSA
&S S S ol e sog SO ST
argi b gy Jlod dad 4 Iyl Sl salss o
UM ECR.NeR IS oW R ENUS SUP P LA P
Ot Sy OS] ST 50 el B o e
393 Ly Slle 4y (pizred 9 20 90 ()
e Sy S @y 0358 (] dge Sogs
SF S e 5 Bl pl ed g0 By

e medg | ol g smla 1) 355 gl 50 el 255 (595 5l diges S



B b0 o0l liilsn cogo ooy

25U ried ol hgade b SBhol ol
O 338 51 %S Lo (55, 59 0l SShaal (59,5
Bl ok Sy (S jsbay ol (S (g5, 5o
$3L) 3,5 oy ol i pu VIV 3902 55453 (59 50
ol ey b Sasl (g55055] 599 4 g (I !
sty 5 L8 SslS (g 39 Jolas 51 oS
3505 ok 1y ol Sse ol po wlise sezga,
O &5 lagly g Cel (WS (Sodgytws))
VO dga> )0 WS oo Cawyo jlides bt L ool
O S 59y 5 (2Blg ok ey el a0
oS Slasgly 5 sl 8,5 ey ol ey YIY B VY
D9 ;0 WS oo Cawyo Jlidpe bglas ol ol >

el a0 YO

3Ly ooy el SWhaol (595 U
s ool SKhol g, 3l Sl a3ly ol
Sd (_go)b,o alos> )'| LQL;ALL; 9 LQ(S:““" ‘Lmojf
ol b g Slasl 54,0 sbm! Jale aslys oo a5

sl g8l ol
ooy g SBhaol 5t cov a5 oL 3l glay
Lol jepeie «SBaol LYY 4 55 o I3
LY Bl joogle Sy ey pdaw s lgenl

Al oo 2ol 8l Cas pow SISlas|
Wl als Shol 5t el gzl L
(edon 9) S ymaghsS SG o050 @Lé.’:)l 285 (5 5k
Lys b 5ls e V00 90> 53 5 (ree haw

LTS

Lot dad 50 5L 53957
. Joize ab

g}

o}:ﬂ ol Yo IS

 Sle gl

3 P delse g djaes ey elie yo el
b Tyl gl G by s ye il il (all
ey Slodad (bo s

oy $heo b s oS > Sl (o

a5l s 8,5 0 a5 laol Li5s Cu
ey & (St jlwiie o lgiul )b
Sybay dab Sl asT oz 5 Sad slaol gz g
Qs o 55 €5 slasy dask g5 )
al> addien jekaieds 9> YL o a5 Slaol
880 ;S WSS ey b Bibay IS e
L (29 850 )3 9 (B0 Jlod Caow 4 Jlod
ol daol cpul 4 0559 00 (Spd Lol o
(Yo JSo)asS oo o3l




haitnio staot, I

(Monsoon) sowgo sl

5o ol )05l o diaS K camwge ool (ijg g0 Wl Slex b Jls slais Jaad jo a5 slaol «
Lo 3l 500 5 wsbre lso Dz Cugotr Sl 05 L & (S 50 lr Sgods Gl
gl 5l Hgne ol i ugldl 1 @lasly 5 998 oo o5 Lewl 3,8 daplinsls )3 .0jg 00 (SaS &
)9lise 9929t |y Ll )3 (Slali (comgo slaol § Wgd oo 0008 Lowl Caon ) (058 C9iz Sux b
(Sea Breeze)b ;o puaws

ol ol o5 Aadl 4 Ol cudlad o ls adye> 5l 6550 503 d g i o cendie LUl (el
Jlade 093 sles iol38l sl T amis (o g oS 39 o Lugildl s e Yoo JINB0 Gecas b ass o
WIS o odz o3 |y ol sle S 51 g0l

" s

andl ogd o0 Ol Glacend o b ol ghvw b plral> 5 Of g5 belse el ol (ruizmon
Sguze S mhw 5l (6 e Bl wiz jo Ll g wiS (o3 3585 (e (95% 4 k] NS a5
R5d e Jlg (BB sl lse ol 05 el g oud QUL sl (59)0 4 Lo )T S )5 050 o0
3650 5 (ghion 00ali b)d ) &5 mhan 50 (G sl e by 93 Jold b0 s 35 >
dbios 25 T8 @ Ol 99 (rl 59 e A5 2 Sl (A5 L e So SL

il Smsas hond 5)LadeS 5 5500 o8 O o515 5l dse i )5 L)

2 b g1 5] i (LS o o515 9 )Lad ((Sid a5l e V0o BV o oo Joleo glis)) 0¥
33,5 15 Ol Caos 5 192 098 o o () 45 el Gl (59,

O b 3w 4 A 50 5 09 o0 03938 ()] ST g ead 0 p Ol g9y 2 T S0 b S Y
bge Rl o)l 1B L a4 Suo5 aS (6)LaS 5 998 e oolin 3



B lo ool liilsn cogo ladgy

Ngdion 1S5 U0 g ailon gl S 1) )3 s 0 v (190 0L > ¥

slaaxl o wile S5 LngJ J=le Jsb jo Galf Ll ‘oﬂf@ S «5“’9-“L:-§‘ Gblie ;o logec byo PO
IRV PP P+ U g

(Land Breeze) s puwd

(VY S2)ans 0 &) ) grd @ g o )0

b oo (al8l lgm (ST 4zl 10 9 99,00 Fimmb byo sloo 5l (Sis 10 l9a sloo dacs )

lygo ol Byt 5 WLAS o s 3m 42 1y 152 e B3lx (5555 S Y

25 4 b oSl lge Y
sy FeS 5 IS s
57 2V g &l 0 599500
S B 0

ey oo 42 g a5 Sl F
PO Oy (peud 335 (o8 g
e 9 03 03933l (] oS
Sgdiss 00edS ml S9w &
Sl Ol w515 iy onl &
A s ol ey wbie
head pSlie sloa 09,00
Lyo Cooms 45 g 00l 490 Jolgu
Sl K0 LSS 0gd ge ol
2 e 3l (S (S92
ol dnd Ol (s,
(Anabatic Wind)s 1 8 54
Jsb 3 lea (b 5l &5 (ool
Slelis )| 4y Sy LS 5 g 35,
g ss odnsli gyl 3 ol 355 o0
b dhwlgd  0sS  slaaiels
A )3 gl oo p)5 e o>
e 109> SLbl SBg lsa
Sl Sygodr 9 00,5 s
ol g e e Sgro (0ges
Sebise Mg g8 ok Ojse

(VY L)

Yy Js<o



im0 el ol 31y 085 YL (glen (Katabatic Wind)g,4,% oL
0555 5 gl 5255 Sl 3 5 5 ol lia 5 (S o) €9 o
Al i jo a8 Sy oyl I3 4108
laols SBsd (slan gl co oy WogS
5 oo 055 (YL (ler 5l oy 5
Crow 4 (a0 i S0 35 sl aomii
S5y )98 0l 5 0l e b

(VY JSh)aes oo

Al (dole g o o5 LK
2 656 4z padl axals opS
fogd o0 Obml oo slaol

YU

O

Dl | 51 s Lyl o 5 Yoo 85 S5 5 o5 ity slos b sl s 5| gleisF (58
€95 onl o5t 8920 VO JS2) wibi oo al8l ales g3 cnl (b 50 9 S (o0 Jo3 Smdimly b
(02 o lis foomio jo 1y 0L

)l I L sgno anlp (b )3 5 058 00 Sgro & jgme (DleliS ) 4 9555 Sl G 25k lse
ol Bu oS oy el come (s 4 0gr0 > 50 lan sleo a5 oKin il o ialS 50 o sleo
Sashy Ol 5 Dysoinl a5 0500 hiod b L sl g o o gl jgon (T 4 09zse
Dgd oo AlS lgn ;0 3920

Cawd 3l (090 U 1) 095 Cugb, a5 g
o 3 05,5 ygue il a5l il ool
poS Olelas )l a4y S oluol dials
les (Joz onl (b yo g WS (o0 25 >

iy h/*"’"‘*{“‘ b Cugh, gl s a4 b e SRl
gaToee WA : eSS Gl sles g g dgme plie o

i 1;"_/‘: i
Sl

DALR® jeg/isssm | s ST
SALR= fegfie=rm

5o g sles 5l coliyoly dels jo 0aiiS Jg3

T=
e \“. b e slgn a5 glaals o Jolee glas )|

Rl

PR oIl bocal i 00,8 ogrs ol
Bher U o Cusb; der les
5 S5 8 ok Opso I L g

S (58 S5 S ey (B

Yo s

4l
ja



B b0 o0l liilsn cogo ooy

slagle) ;5 (owyp b adlige Sl 5l b a8 Gad Tz slp (oealie Jole ol Byl (>
Ol oy oo JBlas 4 ool opl s Sloj b € Sid paed? 5 €L o pand? oo slaoly ol
fowl canlio alSCul 5l iS yad Ta gl giloj 4z a5 agles

gleet 200 0

olazel sl a4y 9,4 5 00,5 9,95 5 Ol mhan b ol aS 058 0 £9,5 oK J zee S (S &5 >

oIt

J.S‘sa Q‘ )o)
5C‘5.4‘».\.~4)».\.‘5‘50)151‘)@5;job\wb\]}uot}odsg"m‘uiﬁobw&wﬁb5&@&‘)‘
oL )9 ddgl ddlaie 5l g pm 4 g 00,5 CS > zae bl b e dlol ol (B35 b LbeS > g9,

D9 g0 4SS oo (g5 p g 00 piiie O mhans 10 g sy oo

Ll Gel) S 51 g o el 5l 359 Alowgay lgol solod Ly 5« aligns 9 o 5 53 sliil &

Y5 Js

29b o0 JSiS ol iz 4w jl zee S

To 856 U oo Ay Zlune slixe 4 oo iyl )

e Aty b ogli 90 (o Clae (Jn 90 J5bo -V

Sl 90 )0 zge Hblie Al 9o 8y b zae Jlgie A8 50y Sloj Aol &y a5 Zge gl 8,90 Y
Dyl oo S Jlgie

(V7 )l abass Gl ol zge SO Jobo j9ae (sl b loy Do SO zgo 9lii 890 ;500 & jle o

o0l i

10,18 952 Zlael 0y (gl gwleol Jole an

Oley Sae Y STy Y ol ce )

Oley oy Ty lar bogr SO S ol (o O ile a4 s L > ol Sl el O)le 10b Ce
A gS oo €0l e P (sl

590 Sl Caom g Cee o S L Lo i (59, 50 0L &5 (Blae sline x2S

ol ny g9e B 338 58 Lo O (55, 52 b b wsS g Sl iz oy (im pley S



Olodgy 2oyl Jouer

o o

é)‘&b.mﬁ'
(B0 pode g gl b o L)

5 1!

S ,Slos
(et

&0 S dos QIS
(b (S L)

olee
OLOOQ.;
(Jad)

ol e )

P RWES) PP SLART I
659892

13h &S 5> 2 e slog iV
(Sl ool glyil ¥
2lsal ol 3L

Zlgol 0y suliol Jolge &
Ao o)y Ul 9>y %
asb asls 1 b asls

SEY
,Ua;_;l S

1ol ya )

ool o o O yudY
D98

13h &S 5> 2 Fhe slog i ¥
t Sl slask glyl ¥
tglgel p ol b0

gl 0y uslasl Jalge £
Kz sp Ul 9= e
bl ), o ald 190

..\>).>

5&[.3 w)_,u )

oo co e &ja3 Y
1555992

Db ES > f5e by Y
Sk ool gyl -F
lsel ol 3l 0

gl 0y uslasl Jalge £
asls 1) agasls 3l 950
il

S Aot
BUEVE NS

ol 25 2

859892 wledie o b j0 oy Y

b &S, She slag s Y
(Sl slask glgil ¥
zlyel 2 ok 53l -0

sllsn
‘_goﬁ)lf
by

O 31 poduno 5 yoi

Y )‘ oLo&,.& @u’ 5)_0_;

Yo 5l lodgy & yed

KUl




B b0 o0l liilsn cogo ooy

» I

g9 Ngdise S5t g slalin S 5 O LS oS 5 il g w92 (S58 sla STy Jolo o
Lol olies 5 858 5 Lol Conds wlsiie Ll Jelod 5 a3z L o ulidlsn 10 a5 (5 5k 5 0
Al s (b g (oAbisr) hol diws g0 @ g5 i 51 Lol Glulislse (S jsboay wuled (i
Ailodges ol (YU 5 Lawgine ¢(ymly) dws a4 (L0 o 50 glas )|

L .l g4

sl slon (ol 3l S5 sl byt sl
bob el piad A 5l ol A0 o )by
2 S5 Ol @ oI5 Gladies S92y pgo
gl ol S5 0 cogee 25 o515 (sl .ol
0393 lé 5 5,5 ale (g olic Yool 5 oS o
ot bys Sos o3 5 las ol sla zasls
B oo JuSid l WSIJS

ol w90 4 (JSis b g g8 L 5l Ll
(il PG (5 el
Syboles Hpyd (Jgogs) (hibgr lo !
Aols oS swn ooyl sl (Lo S 5l as
Ao s el ol il Gliow 5 S8 mhaws (e
Sl 35z Ise 803 Vb slagl >

sibe sl i 8 (F ) iy sl 5]
s Lo 8355 55 G Caghy 9 &l LS|
s ey b gladys g, 5l anlae sozsa loe
Ll @ a8 ol gz opl 5l soin B8l S o
g8 o0 (b

gy i (D)o gz () = YV S o dlsdds 4y U0 a5l el )l e sl e

(<)



)_’.‘_DYo.o o

- onb syl .
T o9yl g
099095 931 !

sl ol JSi g £yl i 51 o ol (gasainb — YA S

wese

(03 855 ilido gl 58 0 13T (5l 50 i byl S £ )| 5 51 oyl oyl Jgur

(raghes 43 o gehans 3N sl iy Lo 58 o il S £

} =
dle ot |3
b ¢ iy »
YL gl g e ¢ .“L’:’c slojls | sobai! w
b
Ci [Sad e
et E e — = : .
Vol G O 5l e 7 G ool g e | 2
Ce 9519055 9y
Y_f YoV Y_ViD As RO} §
Ac oolsasS il .
St o5l !
Sc sl gesS g3l
........................................................................................................... . Jﬁ:
Yl S Yl eS| Yl s Ns ool yilyeasi| B
Cu 3lesS
Cb sI3a5S e




B b0 o0l liilsn cogo ooy

9339 (Laps Rate)&;bl.:éi _

eyl Gl b Sales glos (ials el il oo (2olS o 08 4 5 g sloo cglas )| ol 38l b ol
A0 4 a0 L Gl cauly Bl b 4 53 0 05250 O Sl Jlade STalsS e «Sinlsh l
2 dlge 0 Sl ollad &jsods doa Susb ) (iolntS p Blol O )b 5 WS i Cush ) Wl ed o=

Lol 0als gldil lga oo (Conl oopm; 095 ol Coud )b 4 lsa Cugb, Cll> )

sy 0 S o 95 4 3] a0 )Lid LaIS 315 sy YU e OF 0 0 1l aaSie e oSy ol 0

&S w30 25 Sy Cash, Gl Gk Sl el
5 S g p)5 Sl 9, 5l S g 0, oo
3yl 0358 ol oY @ s b ol
Sexo 9> YL Clab 4 lgn bog5 a5 J8g 090
e 2l gmyia o1 05 a8 b (g S o

ol g2 8095 blusdl Lid ol cpl does
2psliss ol |y of sles g 8355 3900 (rizpan
L1, slsspl asS s oo pln 4 lso sog5 4l
oo Lials oS cod ol 095 j5lne laowe (slgn
b3l Jobs g ogne Sl 50 lsm o5y |,
S ST el oo €4, o SalEh (glxs axe
2.?).)\‘) ‘J«g’l.oiéw):.n\°°° Md‘jmm

S 3y 0 Sl - YA S Sialidl 4y a5 sl oo Rl o sles ol il
(Dry Adiabatic lapse Rate) <is (s9,,0. o
el pgwge (DALR)

S92 90 Cugl) a5 S oo (Sloj gno ailB Jobo )

Jobas O] (usb) (bS5l L e By )y

30,5 oo gLl g2 8045wl 1 o Jiay 194 oo
o sl ooy glil s o] o lsm aS 1) el
30 9250 Cugb, Ll Al o ailoasl gl

NOWH S I ESRCHP R PTS
OialeS il aslsl glisl mdaws 5l oo 44192 Sg20 S
Uit O] 5 99750 Zagh 5 99350 o Iy Zash,
Cagb omis o ol aaly> o Cogb,y ialxi |
wilay Sb ol o el 4 wilgs ood S0 a5 SLal

Ll 590 o2 Sl _ Yo IS Loy mbe Ojg0ds gools Cll> s



Col St glgp 5| 2aS cglil gy,0 0 Kbl ool e €aST |, O &y by el i a3
500 ol el o b dgro e Vooo a5 ol 5 Sl A 0 F osgus 4 aS | ] Jlade
b o «Saturation Adiabatic Lapse Rate (SALR)» gLl

Environmental lapse Rate e Kol awslio dga 5,l0ubl 5 5 lol anseis ol oy o
el a5 350 e 45 5,0 Sanlidl o (ELR)

lga ooy 1o 6 bl g gylwl bl

el sl g sl y1eS g, 50 0 Sl 5l lase Snlidl loj o )

el bl Tga il 9,0 o Salidl 5l i lase Sealisl o ,» Y

WL X SARE PO

3 oS5 b Sl o o8 clgn ot s g blasl ool 5 o5U Logas ) LS5 a3
205 o0 Jol> 2 Jolse

(8 00 by Sl 0 1ga Saro g lgr e ol 6,5 )

e g bosS @ lsa slaosgi 9,55 il 3 lse Vb a5, 5 3B 25 > Y

fosel 0979 4y 5l ey il 2500 5 190 slaosss ol S en Y

Ladg slasel ;o lga sg20 F

b yen saedled Sl bl o el sud ools Las byl LS5 slaibs, el o o JSs 4o
el Ok ol sla e, (S S 2l e

o9) \ o9 1 !
SIS Opee ""y'

eadled ax )3 sl aslo |y Jol Lras (5L adsi (gly oS slactal jo g2 sgms oyl jo aS o) o Hlai 4
9 gad pie ()b ddgs el 438l sgxo (slga (p3g St Sleas Ll sl ol (6 095 Bbls y3 (2l S e
S (JBs 5 Cusb) od) (S5 (elsm gl oo ;525 3)lg Alide (Sl s 5l 45 I (sloodgs
357 2 5055 dgmo 1 (3938 Gline 50010 (b adgi 50 (cotn L ;KA L LT 093 5 5 il
23S Ol Corzr 5 opr &l ol A5 agx S 5 Glaluse @dle 5 sk e slaosy
33952 ocnl 2 G938l el 00 4988 (3 5 635 e o bl y3 5ol (Sl Lace Wisdi s
Mg al B 50 Wlg oo (S rm 325 9 Loyl (g Bblie Bib sl Al Sodi o Slsa b pgix 25 lse
adly adls (65350 B (925 35 0 (S g Sridled 5 e led Bblie ;o Sl g9 5D AL




B b0 o0l liilsn cogo ooy

0*9)

g:17)

Y s

(el ool £5 50 sraxiuo ;0 bl yglai) byl coges lasin

2 ol gladid), W)ls Lalid 9o sla)l 4 g 09d oo JSiS o slalaw S
Ep o b OB Al ISl el (See g w58 o0 )8 0l (9 S
ool Siad o) Sl &5 By Fodusey

Sl
(Ci)

2308 om0 Sed s> 595 9l o0 997 s wg e Sl (0D w5 ]
.o)ﬂsn 352945 olo g aujs3 Bl bl slalle asl )0 5 Seb so Al SS BRI
el oanl celw YE B A jo Sw,b cwdle la

09| il gy
(Cs)

el iy IS 4 oaiSTy S8 Slakad )] daseine Cwdle g Cowl Lidig> 5]
. L . (s TN o] ordeesS e
L Sl ui.o..o 9 S )LLJL» ‘_;0 yw | = 6LQ)QL )‘ U‘ oMJJ.:SAAu u‘)é (CC)

ilisgy o 1y Glas poslyos 2l g 0T o0 352 581 il ool 5 s gl ) (o0 22 ]
58 Gl 5 ded o0 ST 92 Gl sla o CSeS g puS AY JSG 4
oty il el ol gy B ool 5 0o el Lol 035 e 090 |y i yoi | ol yinol g
51 ailige |y plom] Bl S 5 & ppots ISillanite § CliS, glaaY (As)
webo iz Sl e g weope Ol 1) 05 Az S s Wi 1) plew ples
Sedise E9y5 S b Ol 5l psl (S5l

el (6 S &y ile s b s 55, 4 45 panied L Slalad 51 ol g5 0]
.)9.....»‘5‘0 caslico Jﬁ,.as (al.o.: 9 ..\)L..uydoa ‘) ul.o.mT ).w‘]..u olfc..m 03.....1‘59 J..iuu
b &5 WS o oy eae @ calld o8 g cnl plol 4y al bl pl 5l oo
£9 ol aS lasl,e ailaa 6L:aol.,=.>9;;-9 Blae g D5 o0 0030 ogS A8 (g5, 0
Lyl ol 516,08 o58 -09, 50 Mo Lwws s3> wlalacé! Jlamt o jls 5925 b
S5 (o8 88 S5 I el SsS oslyns o anet 5,0l U5 15
bl wlas Gl pl Gislag ojls (IS by oee (S ] SBg8 mlans g 00

Ol o wad (sb b 30 9 e, sl Jlix! wele sz 3l G g Sl auall

oo gogS 9T
(Ac)

.OS)LSA 4.».>la




(! ool £5 9 £0 sraxio 4o byl yglai) byl coges lasin

aod 30 ol Hld a8 O by 5 aSTyie 5555 &0 Yars 5 <5, ol Cansl (6
» Al EP Gl SNk g el 05 s ey a5 2l Gl gl el OLSG 1>
ol opl Gl b el (Drizzle) s, s b &jg0d a>y0 a0 oYL Ol >

w‘g.&b (5)‘_\4[4 BMOULHJ )." u.s‘ \)wksa ‘1,5 )LA-M.AJ (593‘ SYN)

o9y
(St)

LI sl 5l can () Caomd 45 (5 S @ ble duhu b 5y 05 Sl (55
D92 9d FoSpS (Gosre ol > Sl o Lm)glzcﬁl Wb so Lo zlgel aiile oglas
el o3y Oh &jgot Yaons Lol g5 (l (S)b 5 alise

0905 o | !
(Sc)

575 & 0y g g o5 (oidgy sl 955 03538l gl sl csls 4y S
O JY bwwy gohoo 4ol oy S 5 il SIS cubus 5145 Wl e
-W‘“’S-M‘-é)-.’L.’.Q‘)L?‘QT&ﬁ.)jQﬁ@&jﬂQT}‘;“)Lf°%]“b

09| il o
(Ns)

b 92 Sl g Sl srcwnd jo aS S GlglS 5 oSS AT cl (5l
IS @ ol ) sl ay b oS U5 as o] (VL 5 ol e o] ol 040 o
u‘)l.iw)l)u.cl.sw|uioao).:‘w‘_\J‘owj)ybubb)}é‘)bj..\....5‘5‘0:\..»)60549

el oy Ohl Gk hls 12515 090

P9
(Cw

3 slaba>de BB jsbar () (ogee wb) Lo sl wglgesS ol lea pl 0l
b sk colus pl Gl (n ) gl )00 o2 (b FOo 00 b SlalS glis )| g oo
035 SWlS T Gyt Sy 5 el ol S5, 4 ilaio o) b Crond S, il oo
B0 g Sl LS, O pgoas (Ll g By sl el ol cnl 51 Sk o)l (o5 JSS g
Oy g )0 g aiS go 8l SLSU jsbay gaz jlid a0 2Rl 4 pl (plaS

b oo s ol

09095 guou
(Cb)

onb el




B b0 o0l liilsn cogo ooy

(Ci) g o (Ci) gy

(AC) wed 055 9T (CS) wos! il yuoww (CS) gyl g yuouss

(AS) g yiuwl gl (AS) gl il gl (CC) gl 9095 g yoms

Lyl pglas



(SC) ol 9095 51 yiw! (CU) welgoss (Ch) wgnoniglgess
(NS) w5 yius! gos (CU) wolgoss (Ch) wgnoniglgogs
L ol polas



B b0 o0l liilsn cogo ooy

oot I

5055 (o0 Aoz (0 52 3 65k SlRed B b Bl kE & jpoa a8 DT aslr b gl sla S ples 4
oL 8,k8 5o 5 Sl (rej 85 (59 2 Ol (ol dile ()L ansS oo €LY Sy (o0 (e el &
23S (oS yte Cusb) 465 0 4 el (S 9 Sl Sigh iBloo (e 59, 2 &S (B aSS L
SsS e0 €LY o0 5,8 e e

ladsS L olgl 2 slagiegh 352 b oS conl Cills e abe el 5l (S L S k)
Ohb olhd LS5 lp g 008 Syge o515 wb il ()b sl el oads Tagga o] slajl, g 5e, 5l
oy & &5 (ysbar wiad S5 B v 4 O ol g ol (L BT Doy 5 o515 A 4,
515 e Sy Sl ] 59,5 5 oS ke LTl La saimsY g (55l

o glgl

3 ol a2 Bl B s iz o il 1 ol e 5 003 (Sl 8 58T ol 20l
L bl -l im S8 sinshon 010 51 ity Sl B al (0 555 ol ol LB o515
g B 5 o520 2 3l o550l lism o520 |y Goslin @0 1 50 5 L) 52, oy o
S o0 B3 ooele]

GloaiSsgno slgn 10 o5 o .l ouls LSiS Su slo Sl Sl aS ol g3 b, B
B heS Lid s ysl ()b Olhhad sl 4y 00,5 O e 151 Conl ot slaseil dad 5 4 Les 4
B3 a (5 rvgrmebes 8253 0 51 VL (slod 10 Vgown oS B (sl Jlims S rhangey 31 05bcn S5
e 398 e 4 95UsT Sl St 5 laosll 13 9 395 e JuSiT (5laSS

Gl bl gyl 5l ol kel 515 candls (Ll dazeie Silad s o) 005 il b ald s ald
OLL rmizmed 0535 oo s o 0y 5 SzsS slaa el slozmil o> 0 (il slos 4 aigds axlge s
Dgd JuSCid 0,05 o o) U3 Sy (Sle 1 aST gloads 93 By )05 Fu 5l el (e 00550

ool JSis S sleaSs b SogS slaalgls Sl aS el s3> b, oo (Hail) 8555 05,5
ool fber BIS g Saiclen 00 (O o rsh 55 S o
Wlagwge (oSS sledlgls 4 Wls pulive Lo a5 58558 )3
ok bawgs pl al ol coslie S5 LSS Gl GogrerislgesS
oateie by (§3gas Cuwlind 9 Dllad 5 il ol Of Jlade Yl dyg; a0
el B g a9 sk bolren S5 (Blge (n i (nl e e b o
ol s Se ]

G5iS  0 lasliwl ulul s a5 sl oolus ezl b aKiws )b
o S Vg g arms o 8 oolatwl 8,90 ] j0 1) cattine dilas s
g odilg> caseio Dlelu ;0 a5 005 oo (35w 3y ilrd mhaws 5l 04,4 3l
205 o0 S0l




« I

oSS e s Sgle 3 45l 5]
30,5 o0 oSS 3 b9, 99 4y de Al o0l
S o

Cogby ol a8lal S o a8 wiysS 1) ae 5l ey
il gleil e £g5 pl il o s lem B0g5 4
Sloj g el €slagas 4o Ll s 5ot a5 o lo
)ly by s (Ll sloo,lad a5 il o 3529 4
&5 Ol B 3l g Wghoo (n ) S oo
yglise o927y ) 4

SN 4o

Cob e g p,5 Slar 8355 (D Sy 5l ae (nl gyl
Wiy grs 4 Wil G eke & s oo Jol>

2 Byl eande  2le o ‘s.wab do (I
Y oS dald o Cawps o)l 5 Glo glaca
slos pals Jl » wgdioe olml (oles (Sl
abi sl b ol YL lgp slod o) elams
ile) w5 oo o513 @ £95 5 wloe b
(S 3y i ol

Csbye g )5 Sloa B3y oS B9 1 SMjg Ao (@
ELBl i 25 Lo (Sl9p on ) o0 3 o dilaie 4y
Ay pling e ol S o 0l ds g 098 0
9 o0 JoSiS o ugildl (B8 Jolges 53 9 Glins
@ (2lgp bog By (> 93 3 1pbundeS ae (@
D525y do digS (ol (IS co Sgmo 055 dlals 51 LYo
Sgno 055 5 ()l slg 8055 ST (pizeen il
L LS T oy &Y daid gl e 4y s
|y a5 o0 0515 5 elotl dlads 4 500 (uled 095
el 55l lis de £95 )09l o D929 4

5 azsl s 0)lee pan o rasSe] a0 (O
bsloee 0,5 905w slon wand o0 &5 0 pw slodgex
oS B9l c0 mb 1) it das glod g Wigd o
Ol STl Lgad ol o do S5 a4 04>
bz 3 sl )3 plusl po3l (sloa o515 o g9
el liny pS 4y




B lo ool liilsn cogo ladgy

e

339 00y (pl 4o e Judis e :(Mist) aod i
d‘)éww#) w‘ﬁﬁ)édl!.cuif) u‘)o
W0 Glie g duo 0 Ao 5l maS g Ao 5l i snuy
Cugb, « S5,L (Precipitation) S,k
55U eSS 4 53 o 4 Sl 15, G
W a5 cge 5 0dged By e e &
@bk OBk oley )3 s alS pliee 095 o0
lgo 5| ime ez 50 sl slaws g o)L @l lab 351
oS ,.JL, NS 6y, pdbe slaghlb sl S
) aso Years lawgio ool b bl Ll ol
Gl o s wips e i jashS Vo LY 4
o2 o Boo b o 4 <y el S dyalls
b shels

sl :(Wind Blown Spray) b yo & 54
glool A8 2l oo SIBIL e (59, 2 ok ey &S
WD o goe oS Sloj plxiliw g 09dse Hadl
oo F 698 0l 0gh oo 00l lsn 4 ol &) laae
5 WS (oo Sbml S glgel 0)93 (05 el
ol ol,d Ol g LSl ol Sl
o, TV @ ol copu a5 Kin 05d oo g 0
5 wbige Rl oz )0 w8 (OBl b S o
Dl oo K malS Cge el o

g

il (60,5L ,0 s o 45, wdl o glasl el
wled o e lo )13 L 5l 6,90 L dlold o asTl,
3 Sl (S b oS osalie (095 @ 5y 0
od 255 4 whls Aol L L aS Slagl> b
Sz g0 3 aS cwl (pl ggoge ol Cde agis
OSan O3 cpl 00,8 [PH IRV &lo lsa o
b g ol dod o asile Hloc] sloossay ol
il 09 g S 90,5 wile LS slaonsyy
3ol Oole Gy o Ly pwlidlgn (o ooy
a4 aduie 830l L g G a5 glalols iSTas
Satel 5o Jyene slopiz b ghoss S Ay
Sy Sln 030 Gl G G
5 o 50 BT 8 omlidlsn jo s (1S
el ool Ol LSS 5,

Sl 9 by j0 aua a3lail o el cawoas gl y
ojsls o iS G ame 4 owlidlse
i bopl s Jolee dodg (8 slagS
595 31l 3 ezl b, Lol ALols srlons
5 posliss St (b 258 L 203 B) 4l
el 50 Lo wuo ojlail calold -yl

WOy yige Jolge

U )95 45 WSS (oo g 97 50 39290 1y )3
S i 4 9 00,5 5,5 3l as Ll 5leas
W0 jlade 0gd iy ol 3 cplcdalé ax oy
GRS crge & elge ( Fetes ol dalgS LS

Sl e g oo 9y
256 s 88l s i s as :(FOQ) 4o
bes o5l G S s, den Ll sl
basS ol (SO 5d Loyl pled i cad )8 4
a5 e oS obxml des B cl (Sew ds
Sk S5l S a ly g Tea yo Ol ol lad

AgS oo Kao ) oaay pl ans i




5 Cowl s3> (s ks o iS (oly el oo o ialS cel aSl Cpaay el Kaoogon Bauyy
ol pae lalidl cedle (gly gl oo 3 g Sogll el o>

@ 0l aslive sboodyy il 5l oduay ol asseds
Jaie 45T Syg0 40 0ged dxgi g Cugb, ol
Sl lsa (55 asl sy Aol S wagh,

Lol €» 59>
DBl 3l s s 59y e S
IS 9 9,0 50 el @l pll e sy, 5l
)0‘5&&3)‘5'59*36‘)?’.@456‘0)]45).@._\3}5@
s o515 B & w45 5 I35 e sl @ 5>
WS ge 2 [y Cugb) b)s Sed SIS 0eh e
kS s Sasby 5o S Wl s, ST 81 s

ey s 20lS sl 059 L Syl & 52 o

S pl e as e b Sogll ool K, .ol
w‘..\...o.ml.u).m Ogs oo aleol b o

090 ohd lal lga &Y Ky 28y 090 B
Condg pla dled dgaome |) €auoP 5 04 o510
Sble o Gl Ll il 0gd o aiaS «ogo»
Sulbdls )5 5 kolS )5 sla iSogs a5 s
Dgu g0 0338 Zaml L5

L (SSoly ooy g laSasy jo axls
S5 g0 ABgle (sogmo Slal 2wl 4y 552
ol ST aibe oo (BL 9> )Ju.,.al., sy 0 090 4
S 3l e sk i Ly 5 e
®S 50 do 9990 S 5 Sl ol Sl ae ol
Iy slodsay iz g canl 0b Hloy 231y ol
A gS oo €aodg» _wliilge (o

dal> )3 992 g Al 15 :(SMOQ) 12 Sy
3550 Sl (522) (Sog L sasay Tgo 5o (3lae
6yl o 2lS € Ll ol o Yoo 45




B b0 o0l liilsn cogo ooy

Uiy

oledgs (2, Jgua

5 yluilias! 5 yloilias! o .
, N " 5o ST | lodgy lgne
0 yo0d «591 (1 L) = Kgares (&, Siuols) ( Lad)
(o0 505 (CainS) s -

¢l lgl Y

«Soalisl Y

ok =¥

Y 5k glsl -0
‘o &le_;l_;

03 2 Fse Jelse Y

dod o) p Uls 9z e
Aol sl |y b el

a5l YL
HUal

¢ pl glgil 2

«Salisl _Y ¢ pl glgil 2

ol JoSis glaasy] 3 Y «Soalisl Y
¢yl ¥ gyl bt |l Sas glaan] 3 Y

Y o0k gl -0 | JUatl v o | slaanlys g 5l (onk -V
to lgl _# ol Jesis ¢yl glel 20

A She Jelse Y o glgil -7

Mz son Uy sz e A0 o Jelse LV

solblge
b o5

¢l lgl 2N

«Salisl Y

G S glaasylp ¥
tod,b =¥

\ (bl el
e glgl -7

3y Fhe Jolse Y

3390 9% sy 2 Ul 92 50
sk asb | b asls

S Aol
)LL’:.';.‘J S

A)‘MS)""

¥l plodgy (Soum Ll 8y

Yo il lodg 608




FYO

QS oo 835 s LSy (i g 08 Sughy g Led ool (B8 B 52 a5 I 5l (cs 5 5l o
OSbo adlaie SG 50 (i b 59, Vo (110 090 10) (SYsb S 045 alse 0 K00 (ke 4098 o0
DS €ga 509 WS S | (Lo g Cugh ) dibate ] (SO Sliogas 7,05 4 5 wiles 3L ol
lgd 8047 Wlasivw

Lol CS 9SS Cugby 5 Oyl A g0 dgr 28I ALY e o)

ol FoS 0w (Slgo Bog S i 5l gl e g 05 (slgm B0g5 Sy jLaS Y

ol 0595 JuSts Ailate wiilon Los 5 Cuglo dan L Cony Y

g

Sglite slos b 19 5095 93 1y 50 Wodge Voamo el Dgliie (JIo 90 L 198 365 90 (0 j 30 i
Qe B,k g0 0l ol S > s 5 g glgil baas lis ($De ( Jilde S anled g0 el |
el ools lias

S s > £ M

\ e oSt iz

\ A f '\‘ o ol Sleogas 5 ol &8 > a8l (SLo ag>

1 el g

% ] s i b ol o (] oS 1 Lo Ygomo Iy

oSl A Sl 3 a
-v:f/ \\ j90 Mz b b sjlge slael jo iy LY
o~ ! MBS oo £ ae b 0 (ALY

> agus cudds yLis e * 3 yus 3-&-*-’
Y U Slop 3l B YL g uil; e b oS ol slage

o Sy 8395 9 305 (o0 JuSiS 3 Slgo Lamgi 0,5

- Sleogas g asl oo o8 35 (R0l 1) (300

il 55 T b 0l

Yo 9wl oo (Rl (s (6 bl 5 Cugho, )
s ke

olyors oglsesS byl Logas o pl (2al8l L Y

Sy pl e g Blo lga ] jeue 5l o Y




B b0 o0l liilsn cogo ooy

Py M

“pS AP 3w Slen 59, 2 1) 5 Sler S5
wilaiie | oo b a5 sl glagez o] 5 0nsS o0
2o Ol Sloosas 5 955 e 3y 8358 a3Nulr
el )

2 P B dgu a8 A )3 S Sl )
Los cams oo gz 5t 0L e (0l jge pla Y
Bgbion 055 53 I9n (seges Cundg g 4Ly il

Y gss

ool sy dgur

e 25 Mz Sl 0 dger S ST 09 0 oS85 )5 5 0 g laager plesl Sl onal sy dgr
ol 5l Jeol> ;.\3)[{ b ol Blolos conelans dgu 4 (o 005 b ogd o Jrol> €odnloss &gu» 0,5
e 00,55 (858 bt 3 5 5 sl 055 s (5,5 S g il 5 B 3 4 o
Sy adles 0w &g £45 5l ol CBlate Fai)b g ol cag> ,35




T Slogas g o3k sbaibol &1t TN

Sege A0 (59 p i blas o 5 5l
ans o L gl 45355 sosnlieq cwliilsn
g 5l ionin 5 Ay oo o0 &y gt s
«lad ST b g ol 4y dies o S5
9 98 U (P 5 e Ceos 4 4258 055 o
i a ST «aus o> ol o ogd awlS lga jLas
el e iz €0 219> 5 093l
Olfss i)lo &5 ala Shg g Sleogas b 5)lad
Sl pleil 1y g com ion

(Cyclone) (b,LideS) bais o Gluoguas

Lo 5 L2805 sloa 5| ol Sibaie ais >
s Lo s Consl (Sae T ko a5 IS5 (ol
) RN | POV JL SRR IV V-1 S O] IRV
SR 50 @9 85 50 g Sl sladyjie S
O 5 Sl Oz o cele gloayjie oS >
9 Sl S0 53 sz JLEd ke (p 7S sl l
Slid Jlade oS e sl gyl B 4 g glad slaial (o
i oS S0 S iz gly 0wl Sl
5ism 5 5 o 1S S 3l 5o 23
ey Pl 85 5o 35 el o lge Ly Y
5 85 5 5 Sl glaayjie oS > Al
Ll Cel glads yie Cpz o

5 @S omey whaw p3 JLadeS SThe o Y
WS (oo ghad gl L 1) jLaden bslas dsa o o
RS (0 t) @‘;‘9 uLCLn.’) 9

JONE VRV RS SO INY IPQpSNUSER U
Dy o033 38 e ol 10 (g5 wlilacél oy i 0O

(Anticyclone) (s ;Lis y)uis y2lgcluoguas

S Sz o5 ) phhie it g 500 lady bl
.A;:S-)%-b‘&w‘gl&tudbd.g)ﬁ.cdyg;@?)a%ﬂ




B lo ool liilsn cogo ladgy

Sl | glailolos iz 9 €gais > lg &8 o0 o8 1o o 0 ol pls ceslaais > )0 ol &S > cgs
el 5 b ol Sluogas 5 a8 o0 €gaiz 2y

e Sil3El S e gyl Cams 4 U5l 51l ,Lid )

P 85w )0 5 Sele laa e OS5 > Cuz 3 e (Lo 850 50 S e cnl yo e L Y
Sl Celes sloas jae ol

Sleld)l )0 5 S (oo @had gy L) Jlades bolas lsa b2 9 2151y (e o 55 JLad 81500 p0 ¥
a3 g5 2l Sen

lior g oo Candi b (Sdig B 55 50 cnl )0 -F

ol apnd 9o &S > Lo 3310l g ok I 55 pe cpl )2 -0

L slo b g

S lanlgb plcal Gloyl> sla sk cusl o jar  ddaw wuals Hlews oL L a5 Sleonsay 51 SO
25> 9 Pl 3,5 o Sl oz Gble p aSasiis gl ks g_é‘zla\ Bblo mie srosyay
i YV Lo o mhaw sles a5 ol i csloyls slab yo g b wgildl 5l Vaono L 20,105 o 306
5 i B dm o Yo B0 ol o Ligas slojls slogligh 0.5 oo Lica ol o5 il
S 9255 Gop 5B laaS Lo gl bas 6l Yseme (g gl oo feSiS Tgtul a3 oigie
o bbby ) 45 ol 5 Wgd gos ST el oL Blols GLLI slasl 5,2 dnwss sl
s slails o Yw sl slaylgh .wis 5 oo walid Wi az 0 Yo B Yo Sldlse oie
el lofl> Byl ool g cwesildl sla b > 5l oL s S (_gl.m,j ez Joo a5 cwgildl slao e
28 o0 S5

Bl Sl 56 5lo,LidnS b anglin ;5 5 Cewl ;aslS Voo B0 o sloyls slag,lish ,las il
wl.&j J.«iau.’ é\.:.[j‘ ol.ilL?- > 5 Lg‘o}l} LgL:bQLé}‘o Lg)L.\f‘aLi REGGOWE-) ‘_gl..';.of ).la_é Lg‘)‘o L> 9 ).u_ip-;
OBsb plia gy e5sas (e b 5 OlSe slyd 69y 0 VYAF Jlo a5 glojl> slaisl 51 (S5
Sl sb el 55 5y 5l oot 4l (S e 4 saadle a3 ,e (3 5 ab ol g 382 5555 slojl>
Jie 1S Jolgw 0 093 59 50 5 Sl polad 59, (A 9 28,5 JSb 0je 5b)s (Brd (S )3 g8
By oy Jlods oo 0 ] S8 > Sz 90,5 VWo BV Fo gl pl e s us

Sloais > 5l cou Lt Sy ud 41805 Jlo do b o)b s 5 1,6 sl o 5o ol Jolsm
2Ly 8 Zlse carge o)lgen (S sbyo 55 Sl eplisk g5 (nl Heee (T w4855 13 glojl>
ot 4y Lizul egi VYAS 53sF ligh Jlo 5o 4y .ol o )8 Uolsw 5o ol plo g el o




oledg (bl Jouo

gy

oo é)‘»\.;b'ud‘ . ) 0‘9’;“:
o503 3 ylastiw! o N 69 15dos LIS leoss
(o005 s ygld o psls) | & oz (b, S L) 3
B0 4559 oS (oS (S, (JLed)
don 53¢ Slasuie -
doag> gyl Y
Copogar g 5 Lid glaalolnglyl ¥
. mopa> g (5,8 slba 854‘ .T»}‘;’Nb
) B Y
-LS“’)L"' Qb}b _¥
o atls dod () (255 92 o st
Al azsls
dlon 855 lasuine - s
g glsl Y ;’w o 8555 Slaseo )
Coogar 5 5, Lid slaaileluglyl Y - . ; oager gyl Y | wlislse
Y L Lbi‘ ;Ai; St 6 ks slaabbu glyl Y | (o8
.6‘0)17 ubj-‘" _¥ J 6L®~L°Lw ‘LQ;‘ M}»A? ‘S{lﬁ)o
S oyse dw gwyp (2l g e Les oyl ligh F
Ak el e asls 2
dlo 8095 lasine -
oager glgil Y
Sogas 5 s)lid sbalbeloglyl Y|
\ ‘LQ)] J )"U"’ “

oyl s ¥
Joyse 90 ewyp UlS g ye s
sl azils ], b asls

Sl o

O 3 yoduwmeo 8 pod

Yl oleoss (Soiws Ll & poi

Yo 3l lodg 608




B b0 o0l liilsn cogo ooy

357 8b9 9 1550 SU o () TS wliilga
ot ol cleiie [

@ ol Bk 5l s Ol sl @ jo 55 by gls ol o)l B Gl csi o o)l mels
L Smie @l 5o oo Olnl o)l els Aileon o505 dos (o el L ye win gl
O3 5 yeskS VAo e gum o pliz Ol b )b s L olnl (ol 50 Job 05ls (w)ds L
2 0l o rbey AR 0y3 16 5oy 885 51 o)l ks Job ool yagliS VF o0 sg0 50 plier Ol
A (p FGaee ool hlo VAo ()l gl (A5u (n 5 oA pe Sl foghS Ao dgu> 10 i0 )8 ux
Oizpa ool ) Cunns 55 G BoeeS 3blis 55 )5 i (5 %0skeS V0 ) 20 AT Gas b o) mels

)18 0929 )b gl 5o ousie
Osle 5 Olog L8805 o6y 30 232 p7ly Jolis Lol o2 ol Bl s 5B o5 o) s
Col € Jles 0 & paavge (5,8 Jlods 51 I slaol 50 cov 4l ol .l wia sla(MoNsoon)
O52g 4 el ol (plasS ol bled Jlad Bk 4y g 028 oo Sz s 05> lacwend (o aS
P9 lilen (S5 oo et 3 HLE 59,5 By (b 40 00 o xlaw ol 5 sl (o]

g o0 Dgmite ) gl 08 Jled

Y s



o B Tl sty
Jles ol

3L (nl el By pre Jlods ol 4y (e (Aag8 )3 9 3500 (208 Jlod Som 5l 45 el (oodls slasls
i9ss 0B gl (Jled iy o U

3929 0l pl Cuaglae (o yiin olo s YO U 0l ym o osl e 5l i el jo Jlos oL (6l
b4y (B8 oz mdle ol 5l adds wiz 53 SLSU jebar g Sl Sl s o ok el (59 0l
L olyap 5 Si5 s 5 5 Sl ol 5 s oy 4y (slimn 9 0l (ol oo e (g1 Jlad
e ST s S sS sla B 5 oS (gl Jlact o el 5 sk G5 el ) (90 5 Bl o]

20 a8l WMST (o 1) a9 00,8 Badoed W3 ld S92 )8 s Adlais 0 aS 5 slasl plld )by
“;...Q..u bl.)_\
P oL -y

f s ok Y
ol Soo5 slaol -F
Slao —0

L1550 U0 g BT (U0 Clodlai ) Ls 4o O Y

Sl 55 5 o5 i il o el 45 55 2 s by 5 s gl 3 (1 8 ilS
50 el 050 )T el Cnlie 60l SaST Jilwg 5l eolainl § cal alaz 5l a3Y Slaged (ol
Lelosg (B8l o (AalS polas 59 (e Jalge 5 (o 3l90 (S )3 45 398 0 03 Eilen (o) 2
Sloola olaws b g cowl ddlaie ;o 881 wyo saas jtals Jolse gl 51 € Le aw baga» Jaowe Jule
Sezse (ghlaie A, (18,5 Ll o L.”“S Sl opl (IS S ezt wales jo o) s dhl, b,
a5 ig)| (6395 Ao 323 5 )] o Logas 5 ja 0 855 (g2 (Siblis ;3 loslal 5 JLéan Bavny s

S Loy sl 4y cwl p3Y ilongs (6 yion Sloslas slaws 5.5 5 wo (LalS b slajs, slass glyls
39 696 it (5 lden g

o)1 (ombidlyn oliwsl o232 plaS sled oy g s pU 1, o) @l Sl 2l
Aaled a1 WS jo |y Az

F (01550 Jolgw) il S Sl 5o St
ol &5 4 g o 5,6 ach sob b, il saxie 63> sbapl e sbcos B,b 5l oldl i
S 18 Lawgie sla e ol lse JLad 3T ot Koo Bk 5l g cnl s o3l cese slaglil

Jie 5o 518

O
o

YA



B lo ool liilsn cogo ladgy

ad laol aibte (ol (oolidlse Condg o el 0T (godldl sgpte By LSt oS sle S s
il oo ax g B laonsy (pllxo da g ol Cugh, Lulfiw la LS, (b slaligh ( omge
5 Joime Ol a0 b (b )00 0lisS Gl 9 (SYsb 5 p,5 Gl plote Jad 5o (Ll (pl
3,00 pglas Jlo sloole 4y jo p,5 sl 5 retn 9 60 )] slaole o ST

5 koo Vo 5905 T Gl Lo (lime 5 9,5 o &30 ylbinne; (clole o bidas bl 5o S,k
ole (60 ;o do 0 Ao Vo sgum )] ,Se (b0 Jolgw ;o (i Cugb,y Lawgio e .ol plaiol Lo
o b sl 1 (iU Cugh; cde @y oS Lo ole (s 5o abiee SRlS Ll jo a5 cl
el ol o (g s Cughoy b oS (slso 5 O]

ol 50 gl s st

s 3 Gl gl g (L ddlate
SLogl Gl g3z DYl g Jab
5 oS Gy Jld o jlasy,
B0 e o Ld oS slapgls
Sl 4 ol slasl (hjg 54285 )18
Ol il DYl g Jxd ol 5l Sl
s cpl a5 098 0 cge
Jub sladhare ;o lga slagl > Sl
sl ansls )3

PP S

B 5808 (g s oS sbyo ddlaie (0 aS 5580, pb slasl 090 o
i B ot 3 s gl )

¢ wgd oL Y

(g 2 30) (el ol Y

() als ol F

PR P

335 by (owladlen

P Sb o el

o des &l dyo lwgie 0l @gles s ] et g g 35 sbyo well g l9a 5 Ol

Yo JNVA ool g das )0 a5 b o el ol 5 sl dz 0 VY Ve 0 Jle jo )55 by
RV PR




olPl dobe (g e op 4 30l s by Gl dihie po Jled 4 izl e Cagb,
o2l 58 ol Ulgw 5o Cogb, Jlade g aiS sod i 0L Jlo 8y Jad slaole 4o lga cogh ) b oo

2 . : _ ol i 2V o 51 (leaal) e
@3 by Sl o Sk polie
Cordy g Sl loalls o
el Sws adlate o] Bl J>lgu
Slea e @y ool olow o u;“\';)l'.’
2 ks Yoo JVoeo s b
Sy Jgad jo pl by ke oy yiion
ey Jleds b oy wgi dalaie 0 9 Jlo
o ol lade oS ol e el Lo
A8l o BT L 5o 3y 50 g Ly Juad

o Jsu

b b3

ls (St 2y Jale a4 555 sl o sl (555 2 0l Ghjg Dpad 5

tadhaio )3 Jiae sloa (IS asie (L )

Gl 5 g0 ailate lgus anddl Lyl Y

oo b ol sl g bys o)l a5 0 Y

13% 8k, (o oot

S g el (058 Jlead ] Ghig S 45 Canl €535 0 535 (sl dilate o e (e ol i35
25l Sae g 8 Jlad g Jlad slosly s olog ST ise il 130 9 sladger s b o]
205 o Jolo o by O (g9t cels

Llse ol SLLT- 5l Slelisf 5l sz 5 95500 w58 w5z 5148 sl laoly 1ok £5i cnl 0l o )5
SiztsT ly solata Ml 093 0ay0y (al 090 e )T 5 a0 Cuss Iy 053 Cush) gy 4,
ol g0 5 b S 4o

Oy iy 45 Gl ditlato (o de £lgil 05 oo (Bl o alS cel aS ayll A8l wgs gals g o
Lol griinis b slags 4o ol g4

Jbo 0 glaole ;o byo 5o plarse hSes 5 Lo (Foji bulrd )55 6h)ys Jled des o iladasy
OIS 55 Sl oe 58 pland 5 (S 45 me o9 U nbios aelsl e Il B g o)l 052
el oo oumlie b

§85l0 H18 xS )0 555 byo % ()5 Gaes




B lo ool liilen togo ooy

239 59,8 ulitgr Sl b [

Oledgy (2lediyyl Jou

3 eur Ul gz e
asls 1) boasls 5o

sl

S ,ylustiw! S ylastiw!
: X Ly X GO des G | lodg lae
0 03 «8,9ls (b s ll) x= b S ySlos (. Sr L) ( Lad)
(RS0 po3 (Cats) i J
I LR N P
tOhSe Jolgus @81V
o | e Jolh slasl ¥ a5l L
0y e slask g @ l8I-F | U]
don owyn 2Uly 92 o
il sl | b jasls
oy s clasls o)
fd‘l.ia J=>lgu w.Jsl -y sl
(o) o Uolgms glaoly Y (oo gl glasl 2
. . a0 sl . .
R ESENESEEREPER § e s S Uy 0l Y | lislen
o e . J O T ~-‘JL"
dw oy 2Ul5 9 e s Lo oS OlSe J=lgas slaol Y| b o 0,8
all 1) basls 5l 50 SR ): O e slasl 5 0Bl _F
KR 2
(o s slasl )
oS Jolges 081V
(oS Jolgm slaol Y|
V|55 e slaoly g ol ¥ ) Aol
'))> (5 T 9 o - )Ua.bl oe

O 31 yodamo & od

Y )’| ohé% ‘;.,.MLL 3).03

Yo 3l ylodgy 6 s




9 9 bt gn (Sl it o! [

H e

5> alize oY g o> onims LSS gl [ |
)Li‘.é L_;Lmalf&...:o o [ |

sl 6551 Jll glaos) s W

Los iomiw o wliie [ |

Ay e Jelge M

Cusb; S o3luil slo by, oy M

b &S, ge slog s g oL ouy M
Sz slask glgl o, M

b gl oy M

I92 05g5 lastive s glgl )y [ |
g glgil (o, » M

l.e,,—| Coogar g s L sbabls glgl [ |
oS sbyo 5 oo s slaoly o, M
)77 e ol g w8l o) u

10 ,Sloc 8 5luibew!

Ly 5o omilidlsn Coanl 5 ) M

HEPR e W

Lol 5 bl glsily 92 hliseo sloay¥ glgil oo, 2

e g 51331 1S plal b pid
)LiSoo}gI l.: e|)4.h ua)JS JGQJ)JJ .
loazss gl 1l g 9 415!

S L e
95 yB 0p03 ¥ 3l (Fond 0 o JBlus I >y )
¥ 57 Gt sloaY g oz oo LSi3 Gzl oy | )
\ b olSins wyy| Y
) Casby spSesll slo s, | Y
) Sk oS, She slogyd g ol oy ¥
\ l.e,ﬂ Coogar g 5 led slaalls glsl N
A 0P sl s ol el puyn| 7

oo j Wler gi culogg (ol (S8 pud b (S Ll
otl SIS cle, 1)

¥ S yeS g Y
rodlplole 550k 5 S5 (Soala Y
6|Aé).'> é’)‘;&‘ _f

# Ol yod (eSSl

el ¥ (Kol S g JoB Gl g2y Sl ke JBlas s




¥ obog

60 32 (b pgilus]




1" S }; él.g K'Y 9
S0 33U (il g3l

w108 9 (3 S LT

failelas” ez slo wgldl (p e 9 o wgilS! N
(WIS Glez (wgldl Sl (05 moe 5 Sz (ol L
Sz (2b)0) ekl ol > QMT Sg>g b e

IR PERCR RV W

5 b el Gl 4wy 0 1) Ol g 4 Conl IS @ ] xaw sles aSST a5l ey 3,5
aS Ll b aandS cpl 5l sl ol glojlaws ¢ guods daglaie Slilow ylo 40 S o oSl 5

Ol e @8ly 30 0o 0ezg ol gLl T o aS Cel cueds doghaie o> LS e 8,5 auilo oo
bl osi dezie g (Il dezie wid (pdbl o]l sla gLl 15 wgildl gl aaS aS oy
GFSzsS slo Sas 5 0l 5 Ly BT bl gl sloo)B (i co 5 558 T 51 s (slaz LSS
sl g olol ble lesgs ol jo cdlony ax LSS ogildl cpl sboo i 1) LIl sl 5 g Cdad aiile

A eelys LaT sl olowl e 5 cwsildl pae slo )b, g Gl slo wgildl oles

(39000 0093 ygual )0 (95 4y b (gilBl) LaS I pe 8,5 guai ) S



B ool it ogilidlpgun loogy

by ol a cw)B 5 ewdd fygie 40 Cawlons aid,5 Okeanus( Qkeavog) Sbg 851y 51 Legsldl 851
Sl €l i) 605 18 050 6L, slire 4 lame ou 0iiaS oo b o b laxs

bl bl KoaSol (bl l s g 039 ATAT Canl (S 9 St o0 G35 Tep &5 (2l 0 DS
ool 4 151 lacSas O (ol et aand 1 LL3J o 580055 b 5 0052 42 LS5 Lol
LLijl o RS b a8 el sl o sloass (sins @ € Glaz (il pogie 0900 ok Sl
il oo ke A5 Shlo (owlid ugildl Bl Sl 5 005

003 855 Sl dsgazasl iz o5 090 iS558 o] 51 (555 sloo S o 8)las 50 ogil
Silsn s 03 8,5 S (S iz e 2l 50 5 Sl

5 Lo 81y ol o A wpdie ouilsx oz gl 4zl | (S sleiend a4 (215 ofly 0l
3l et WE) cwl yoh lacl I slo S Lo Lel saigd oo 00 )15 40 K00Ss sl & (BB gl Sl
Ll o3 by Sis 4y aS(gle> sl

SB35 5l Glodes Crond aldl wo)lo 025 ouls ALl (g 5il> &g YVo o000 sgus> o yugldl jo
13501 0 il oslr 855 ks 99 31 G o5 99800 095 (e 5 ouile Bl 00t RS L gl 3
Aol ails 84>

I3 0,8 Cens (595 onten DSl 55 ol ) wilig oo 1) me; 85551 (S slaceen b ugildl
Pl sled @Bly 50 9 3518 ()L sl 1o (oope (S DT &Sz 5l (g Dlgie 4 Gugill Of S
Jlo o )lken ¥ g0 (g5 o pogiledl Cunad ol (005 8,5 10 192 5 ol s ool (o 51 S
o ywgildl .Wlodel Bay cpe) (59 2 SS90 8355 Dlog>ge g LS a5 Cawl 1 51 o g 00l 00 (e
Sl Jolsd 50 ugilidl e cond 5 ol gl JalS 5 Sl 5l Sslite slaaisS (S5 e
i (20) 8,5 el (gla SAS 50 Wapgrians ) g9 B0iS ( 45 )1 13 Sl 51 (5590

ol 0l (6,135 0L «la sl Bl Sl 592 pU 4y gSigs Jawsi (olo > YA) (595 A 5,

clile opllalye (005 p0 g ail g )l j0 )5 YO o5 SLLe b usildl Ol (59 o)l5ee
WS 0 Iy S 50,0 0 SYA JIV e Glie 4y (g5

I oz s walss Ol 5l 5 S5y ol losln |y e S oS5 e 4 Lid 5l S ST
033 (yaeds (KMT) CxSe yioglS VFoooo00000 sgum 10 a8 oy 0,5 10 3940 o]
Cawloads

ol sb s NG




[%)
ol sbwsld ol [

155 ST ) (KM mye sookS Cygalin Y8V Sgus imlos) (ue) 655 gl 5l oo VY Ly jis
.)5..\> waj.’L:_‘?‘ ‘;5 e \A-’}A.AJGA M‘ l.i)é Lgé‘édu 9 u»jJL:S‘ ..\...‘> aQ ‘_AS )s.béb aS w‘ o..\.:l.wy
ol yio YVA0 g Goac b oy yioghS o Ll V/Y

Blalo e oy i 5 4 Gl sl sl

S pee &5 2l 055 o) 855 9, 0 bl yia (ol ke (pl 0929 b I,

Pl gkl )

bl ogilSl Y

Kb weildl Y

S oz woldl F




B o ol gildlipgms (lodgy

) 8,5 Sy weill gy CoxBgo Y S

ol 25 T A o 4 gl b pgildl coluw
C?’)‘)-‘-"sl-s \$$000000 :f")T \
C?f)‘)x-"jl-,;/\\”ooooo‘,: l‘ ‘,

@ﬁP#VfoooOQ‘,:M \u
@}6):&91.‘:5\’0000000:‘5{9;? - f'
@J“’Js“jl-,:s\AOOoOQOZ‘SIw N N

b agalss Lo Lo gl ool oS 5 o b 5 sl

(as5) o1 gil3!
S o 85 5 ol ol o 55 S ey J it o8 Sl ol ol 025555
Sylep ol e slao]
W‘OLPwyLé|u4;d))‘rAVA°° Qj»hﬁﬂy—nwb Y
loods c§|5 u.qyl..é‘ Q.;J 3“'9:" 59 QLQ,? ﬁ‘)'?' Ry 3 9 (Ao, YO 3g0>) OLQ"'? 6LmoLi:..é..i‘JT i | Y
..\J‘:\.J)f )|)5 ‘j.u.u‘ L e L QL...J).........:.’ as 0)‘0 09> )‘fb Yo Sgd> uuyl.d‘ U"‘ ¥
5 8 sl ol 5 e 58 o3l oS ol €blle s 0l & e Al o isenc |




oudb! (gl

w‘ o..\.’l.ma.’ ‘) u...a) 3; C.’a.»: p.?LA.MSJ 9 Ca.w‘ QL@‘.‘> 55)).3 w}vl.d‘ u..njo vw“a‘ w};l.._@‘ \

OResiz 8,8 5 Jlad sormis (g3l 51 o1 sk (Jg ol yoghiS o0 0 dga 105 o L o 256

S5l dalal

oSy oyl e il 5 dalal pli> (o)L plim 4 Gl s weldl (nl slao,UST By pae blas 5
2,5 o)Ll S yguale g ol ogtier (aloe (ol

UL“MLBLQW g).b).'d.d).m.ud.ﬂjo\)y L..’O GLQU] u.!).&&}lu) G'L,.......Sa A_id‘)) Jal.?t.l)‘u.uyu‘ w‘
Lol e (L3 6 ngb

w‘ 4}‘5.0 GQLO A= )| k}‘““" [SVv-} L’ 0)3)./:‘ u.uj.vl..é‘ U”‘ I

b gl

el (o yoghS Haadia VY 090 Carwg L) o S5 (wesldl uagew 9 (0 50,5 wglSl cpl] )

Sl ools plasl sgzas |y lha sl wgildl iy 5l oo ,o Yo sga>| ¥

Pl Cnl s ol 5 (S Bl 5l ISl Tole 5 Y6 7 (sloo 52 5 6,1 ¢ e )28 (sl s

b iz 5l 5 gy demie Gugledl 5 i B opd 3T (5,8 51 LIl Jled Sl Ll 88
s S i e gl wgildl

ol e AoV T ALE (5 Gaes g 5o YA Lugildl pl lawgio Gec| O

S dozeo welibl

Gl ool oolo wi g yudbol ‘f\ﬂ sl wsildl ooz o isn 4y aS cenl ol ngix desxie wgildl] )

Lol Qo S5 el ooz (93> dezmie wgildl| Y

e ladas ez o3l o iclsz S il 45 485 JSE Gy Jlo seben Yo s ol cul| ¥

Saplish ol o) ol sl ol b iyt 38 slatitas om L oy Solis b 4|
WS oo 10,9k 0 axgila ) (S sl gl ]y Glam slasl (p Fasal a5 S e S ]y saual




B ool (b ogilidl g lodsy

Ll Gle ekl 5SS el

| Y aYA UT 613)3 u,:.i:lfe g & )Lejlsf 00 Juws D9l u"}‘l:?'g‘ U"’J Sy

ablol (Sas b JolS jsbay Ly a5 g a18,5 0 0 1) (e Jlots B Jlgo dilaie S ugil3l l ygel

ol 0

'°)S °)L':" L:'L“) li‘?‘ 9 "*L"l)f a Q‘jju,-ﬁ u»yL“Jq Q—l‘ g_éb_u sl iz }|

A o O Jbo 58 ey Giale S b 4 gkl cnl slagy 5l s )bens




%

S et SO (9, 1) ny Gble 5l S e

M L

plT oosiled! ) i
bl ogil 3] v
bl 8,6 ¥
i 31 5,8 f
e gl N

Syl e 45 e

&l uae by Y
w618 A

S
b

lagy aslsl Ksiz ol b Ll Goiz 3l as Gl S5 usildl (roge

e oyl 5 e
onddol gl el 0ailigy 1y a0 6,5 plas poein S g ol loa S5 wgil3l g
eyl Legilsl ool (pacific) Seawl ( wyildl cpl ol o
Jtane S5 b oIS s & Ly o el 85 Sl plez o3l o 5SS

] 0ol abol>

sl g8l og slo iy Jols a5 col G Sy ol e lex

SH> demie weildl L i
05.»..:60 D 9 Q“l“al ‘r:‘)‘

ool 4 1) T gl a5 ol e slaolpl cn Sptes 9 Fobid 5 (o LG JUIS
GG ol Widgs Heumme Ludbol 4y gl osildl 5l e (gl o i aLidS 0 0S8 oo Jog Lulbl
éﬁg@Tg@T}ljﬁﬁTglﬁbljlW)#A.,Jljb’wl szl 51 e Lol ».\J.;}g)jb‘)‘_d};?
VYO0 0 gSemndl® lo 5 Shmssd ol (oo Sy 85 (Jgone ol a5 (alpd )3 89,00

A2 oo (halS eglS ABo 0 4y 1) Cidlus (ol bl JUI 5l H9ue oo )ls Cdlus joglS




B ool it ogilidlpgun loogy

Vo g (ouiite sbrolen (n5leds 51 (S 95 loj 9 a5 (S eskS VY LI ol cS L
el Jsboay Jlo

95 55 ol gl )| a |z gl brasly 1 45 ol b ot oS cans ailssg, wuile Ll JUlS
§ s CBH5S g (e, 05 S ol a5 il 51l e 500 ls DS 26 YV (JUIS (g9
Aoy s S 5 51 (S el (slp sl 2295 B SIS gl DS e s 31 5
Cadgaome Judody eizman S o 0olitul (ops,S o o 5,0 53 a5 LOCK oylas by Lol
S e JUIS cnl 5l ol ood Lo 28S7 den daazidg (Jsb Cudgaze 5 JUI (550 9 Boe
W(Draft) el iSlas e lo Yo g 20 YV (JU ol 51 joee 6l (S 250 yiSTas
Ol Jsb Sl s e il ¥ 5 e
sl 0 VAT

@ JUS (oye Cadgame s &
wlg oo & (pla iS85S
SSLLL sla i auS jsee ol
A5 e (Panamax)

bl JULS 51 690 ¥ JSs

oo £odge b 42535 3 45 (5,50 oS i g b el ;0 |, 055 (gl gal 5 glaodls
OS50 5 00y & jgody (ol 5l g yglas Agi L g 00,5 (6 5laez wlowilss o yugildl
Aapo &l

s (J 5 0,5L 50 5 eang (Yile ilio
2988, bl 4 gyl 5l o pe Caz j0 aS oy (oS
e Geiets (Yile il (a8 T sl
S Sy o) 855 %) 90 SBue b aS sg S
Al j0 09> ax 31 .0l jloonge |, SlussT 8oL
Sdlys (2ilEgl g o8l 51 29,8 Lol iy au
S5 590 Ceddge L) e 8,5 (99de JLo NOYY o
9,55 Ly 4 5

4 (Seianly) 1T gildl 58 o S8 aShl JJs 4y
(S3T) ol ol 31 gl lpel 5 o Lo
IRV PN N B PN rCoww




Oledgy (2leyyl Jouz

0 yod

é)‘&LM»‘
(B30 303 (5910 (> L)

5 ylsus!

S Slos
(e

69 ySdos LIS
(Lo Kans L)

Olodgs plee
(Juaid)

Al 1) olez slo oyl 3l )
5 Ol oS 5 g s (Fs-¥
g2 ) Ll (bbb Y

ADO
b pasls dod (o) 2Ul5 92 o
Al asls |,

bt 1) gl slopugilidl )
1 g ST
oy ‘) L@f" (S,L.e])p “xbgo Y
ADY

Fosge 55 smin 2Uly 92 %

)Ua'.‘;.'»l a0

bt 1) gl slougilidl )
S el S o g g (S 5s-Y
ceos |y bl ol iz copdse Y
ADO

S oyse S (o Ul gz e s
b anslb 1) b asls

sl gl
‘50)4)[5

Elgl o2
b gl 3l

B 31 pasmo 5 o

Yl oledgs (S L & yod

Yo 3l oylodgy 600

s



B o ol gildlipgms (lodgy

A58 o0 (2150) owildl sl bz Ll 4 a5 wils bz alog do Stz wiils oo o ugilidl o
Lol ool ol i b a8 Losildl slos 5l ligles o s slass, bl > 45 S ol e
AJL_,’.:‘W‘ P;@‘}’) ﬁ;uiéuub)} ..\.o.S‘:ou’Jab J.cb/a?)}njal)aéﬁ.a or‘éx_{.:JS.wd.sLJLc
@l o5 Slol Gow & (ol (g 5l 50w Sl Slagl 2« hlie )5 5 WIS 1> 50 b Cao
was oo 8 5t cou 1) 093 Blbl olew slgn 5 ol 5 aiiS o oS >

S5l eS8 lea JUl el oS Canl o il QS b > dagl > ol BBy me 9 2 e 5 S
Dgd oo ;50 At 4y o dlads

M}B

" -

Sl iST GLISU a8 Jlgl o enl oad 2AST 1,5k )3 Lawgi L wgil3l )3 (L sz
oolitl (4 (S9m 3 Loyl 4 i @ge g W3gr 13 b )] jas 9 o sl IS by 3529 51 G 0l 5l
A e Q.JS.J)S u».ol.u.t :\.Lo.wa O 60)@0 VYYo JLw o) [“")"*" als QL')} )‘ CJ.Io U"‘I5| wo;‘_,’.o

Cowloaids M)J ‘..\JSGA J)} uuyl.d‘)édsua;).c G899y Oygody f"""):"“"‘“p‘lfdl")} ‘C).la OT)O

b ogldl g Lol slayl > -F JS&

(Ocean Current) st ot > [NNENGNG




Pl s 2 sl Wi [

gyels 1ol e glash b oder L g 05 Lk gl glagl,> ol o itk Ldlse
oSl b ol & ool 2 9555 5 Col (S ol Caz b (b slopl 2 Caz o glas,
gl 3o 5 Sy o e b il ol ol edle WS oo se 1) Wil e 0T 5
g oo Fla ol )38 S95e5 3l e

gy Koo g 3l g Cnl 2l oo O 1505 ol Gloyu e @y (Jlod Cdad 35> 10 g G
o9 g 4 Cons gl Of gl s )3 aiS (e o)l ol 4 ol ol lade byl Ll S5
1, Lol slosT o5 05 oo sby) ool > b GYES yl cle a5 sl Y oS S0 gla]
S g0 anlos T g Gl ugildl 4,

e 50 09h 0 )y BT A (Ll g oy Alrwgar a5 Sl ol Gliee 5l i ailinoe Gbs jo s
5005 sl anl oo plz dlimae Bib gl o (bl Gugildl glacT g ol ol
Glosl s g oads 5 aSins 15 0 p 50wy oo (a8 0y slo T 4y (B ol WIS Gy 58
Gos 4 o 5l ugldl Gl wigh oo Suo5 Sasem 4 (cwgildl Bl 50 a5 ol gy 00 958
gl YU o & (ol 3l Glasl Sl ool wigd oo y99 o0 5l Bl 99 45 (alr o Se 5 g

Lol 59y mder 395 9y F1=0 S






N LI ME N
bl (el

50 Al o0 wpre o |y ogildl s slaol 0T slaol « olgiwl o)l dilaie 8L g0 o
ok 9 Jd lsl Ol el Gl 99 (nl 09b oo sbml Iginl ()b )0 (L 99 Az
as 1y T a8 05 g0 0y e Sz )3 65500 Bl (Ol 99 ol O Wlpgese o5tz gl
a gl iz 5 Jlod sl @bl Alsgas a5 O 5l Loghie 5555 ilosusl lyil b,
550550 gls 50 Lo s el Yl S (oo olml (g0l el IS 058 o Jo 1S 0] ol

el el IS L e Gl )3 e Jeloe

Pl gl

cez 5l ol ool S o0 28 o (Jlad Az, YO Il G lstel Gl el)T el o
Loys3p 51 50 oyl Gugildl oje )0 5 ouds 5(god a8 atd) o) o 4y 5 350 £9,0 038
cyz (UgSe P plix Saely 5l Caxd a4 Jd 5L 090 o e a3l g0 4 el >
Ol ol (ppiz 3L 5l Jesd &5 a3l (nl 90,5 e G5 & bl g 095000 Gl (0l
Gled o pliz 5 b Sy 3573 cle a4 gz o] egldl jo o)l sb (Kuroshio) g.ig,sS
sl 4235 15 anlllae 550 a8 Lobil g o plite 3blio ol 85081 @ wgilidl glapl > yrs

9p (pgils|

oy 5 St ooplBl (nl )0 sl oo s (Bs; a4 laplyr LSS )0 ol A e gl o
S 4 Sby Gl Jad 5o (Jlod 650 )3 WS (o0 oSS (comge Sladl Sl Cund 4 Ll >
Iyl Loz 390 5l gz )3 ey oo (Jlogs Jolgs a2 4835 loe by 9 B mls o 5l y8
Ol iS5l ol Gl WS e S8 50 a0 8l sl Ol ws psi (Bye Az 0L
Syl ol sl plT dilte , o ont S5 LS

Cgr wdad (s Slibl o Jlod odas 859>

Sz B o] E8 1 gz Sy 45 am o JuSii | (gl e T &5 > Lot i 8555 40
Dgd oo ariin oo Bib 4 Sl Gl aw S ol gl Bl cwl cole slaajie &S >
a5y g (Byd wiln T sleel 4 jSes Ol 50 5 pll el S sl b 5l by S
g0 9)ly bl (il 3l

Sz bl caz el 08 0 SoaSy Se Caz 0 (GBS Ol 90 gtz el (S BLbI o

o Jled 5o (Brd olyz 508 Syglme 10 ()8 Gz WS oo iillae (35 slaol g (8 slasl
YU b 4 glesl cla T LT o a5 coul gtz a6l Sy dalaie « ol o 39 ol opm Jools i ol

Syl b >



B ool it ogilidlpgun loogy

el i U 12T Ol i [

e FVsb 005 Slsm g ol (Sl Copndg (gl Uil j50 (slogSl 10 Laseion yi o Simy €orldl 5>
0950 Bl 5o (gole e Ol o sauas lis o8l s 020 oo 7y Sl peddl IS 6l b ol dalaie G o
Ol ke o (glagsy 1o ¢ Jle sl ol oo (08,5 i glaciannd jo (T3l 20 lmaaly 5 (e el
s Ml anze ol gie 132310 )5 55 ogazu il oo o gelee wiz U Jlo 0 sl s
Sdedlal, (28L& jke cnle)lge (B0 )3 i3 oo ) (S5 kSl 1045 09 g0 S ks el Kl
(UNFCCO) Jlo plejlos soelll Sl 52l gndlsiS 0 o5 Slizmod w9500 50 5o 5050 (oo s
Lo a5 050 15" &0 s (gl |, € amnldl i 5l «ygmadlsitS ol (25 1,5 osliiasd o9
b oo (Soolios slaanl 8 ygmen Jalse del jo a5 cul gloagay o8l oss il asils Sludl e
)38 b o5 else amd e 7y ol (glaciodlad by il il S 15 s (pgzmad gpes el
2 Bl el o je ol ;o Sl ezred (Slimtd Jold 5wl oo (oonldl (g el [, o3l 5
Sl oo Sgliie maldl oS 5l (LU slas )3k 09 s SIS slajls cdale (2l g ey &5 > e
b (ool sloptann 13 (39,5 Syt 3l (ko gl (S9,0 Jolge ol a5 (Al oo Sl (S
L lacg)9 4 500,58 1 (G018 4y 5 Ll 5 Sl (500 855 el s [ caimd o & 5T
il s S | ezl o pebans o T 2alS onns Lo i o ISt o oS o gl s oo endly
4 Vazo! a5 095 bl 20lS s Sl (Ko bl ol (5 sl Sl 53 Ll 95,5 oo Jsap (slagsens
Sal (S s J5 s 0 8 Sy Ao Jloo X 3l sy a5 (5389105 )5 o0 e ;500 S Jlo S
5 & el sl Sl diged nl 09l oo e L)L 85 Djgo po 0 Sl (nl g WS s K00 O g0

RO S TS5 PPN HORS 3¢

Elgil 8)Ly0 (68,5l )0 ytne gl 4 anxlio b g losgy ol 0 355 laaisgel & azgi b
S0 &l W 50 5 00,8 as g pglal Wil suiysl oszg 4 else 5 sl sl >

\ - Convention on Climate Change .United Nations Framework



oledst el gz

0 yod

0)‘&‘....»‘
(‘5“\50)&3 ‘(5)9‘3 ‘LQQ”.L‘:‘)

é)‘u\.;b.w‘

RgLare
(CdeS)

gosdos GG | plosgs pleie

t w3l slo )b > 1)

s b,z saSoll Jolge Y
f sl

S sl 5 S o S Y
>

Aol oy y u;'l"‘ﬁ" FESCEI S
Sk assb )l asls

YL
el 3>

fns‘“"}‘l::-a‘ sbob,> )
oyl > sasSolsul Jelse _Y
k!

Sl 5l alas o Syt
(e Sp

319550 95 sy 2l 92 i
bl sl ], b sl

‘G“’ﬁ"L:-e‘ sl = )
bz saS ol Julse Y
el

sl 5l plsS o s
3990 SG w2 2Ulg5 92 i
«&Lgd.:..i)bl)l_gua_.;u

S Somb
BYIEve S

R H e

Jolse 5
casS ol

edlslapl resla)
LloasSoloul Jelseg | (owlits weil 8l

sl sl SV SopS
Pl S5

o 3l e ,,03)»3

\“ }‘ &Lo.)% s’“ "L»:) S)»j

Yo }‘ uL°°9-’, 3).03

s



B o ol gildlipgms (lodgy

(0,9) wotdl st > o I

Sgpre € ompldl b (2bys Glapl,2? 4 &5 cul g)la (S slaailssg); damgll 5 ol s o
ol € zeds bz s (GUIF_Stream) o il GlS o )b > cpl 00 55 5 9 G5 e At
5 5,35 o 1S5yl Basio YL ol S5l Il o sl GolS o] (S350 el 51 T £ ilaii |y
293 S3Se gl 5l Bl (nl &5 (589 09, 0 e (el (Bl 50 5w (0§ B)b 4
Rgdee (Rabo o) o so iz o Ges 9 VPO KM S50 15 0 (558 5 038 ool (r35, (2 S5, w09
S e el ) sl Y B dlge (25 () ol sl o gk S8 5] i ey o0 T 2 5
O ook ) Gl alBs pa 03 50900 A SeskST Ve (659 LuyE el i (0 g (el ot
WS ol o g om0 B0y, AT cl ol Jlade ply e Ol Jlaae plaes o oS > ) O
ol ol el g3 Blibl sla ol slos 51 ioby as 0VO B Y o 53lail 4y o il LS (sloo ¢ IS jsboay
@lo)5iS pan @lsn wanl ol ol Ol Az ez g 09500 Gl e syl s @ (2l)0

2olS o s ) Ll slojos s 5l g WS oo g5 5 @dle |y Lyl e

wPbdl bl 2> o5 >

Lol 0l ¥ ey ©8 2 LY el yo 2B 2) wls (S bole a4 gl sla ol 2 25 >
Sl y 95 il

055 0 )8 Al o> ply yo lgtul dilate ddian a5 005 co Sl ysS 590 4 559k (o) AT euild e
slab o 5l gt &yl datnl 4 Soo3 slab o (plplo .l o Sgee Iginl p oul)es ;5 (S
Wy 15 60,9000 €8 o a1y b ugildl O G Cal ST oleis 4y Jole (pl 550 oo Cawss &y (il
iz gl 5o Lyo e a0 g WS oo baeite 5 0 Il dilats o | Lo s glac]
] Sl & e p e o Ll e ol T e cptal Wb ol Tesm 59 a i
2l 2giz g Jlod B Caon ) g 93 3l il 5 Sla sl ol IS o slom] (6 pattee s
2y oled 3l g dgy0 98 05 ol (nl ) (B ilate 5 pSin g9 lao] A )3 1igd
il oo Ol Isiel B)b 4 aral

ool slml else it 5 (S ek 0w locl 5 ol 05 ool pad el
Lol (gl

oo &8 > U

23 FagkS VA0 0 390 Tial 18 () (3,5 [l Caepus 05 12 0 395 3,5 0 (5,50 0 058 5l (e &5 el o0
0y 58 (97 9 Wley e (o8 ey (50,5 31y rlaes (slacl 09 o el 8§ e s ol ] el
g 50 B yis oy Cams dy g iyl 0 W (505 5 00 0055 (28 Sy o aol ol 5,80 B 4,

2 g bShge da B Jiw oS > J jo sldl plad p asd daol 4 La;,;TﬁLe‘;.’;c\.;Q..,.o)‘ o9 S
igd B yotie 0je Sgm 4 o5 Ll dad 98 o el § 0,8 o 3T v 0o Ob g



ol il

A GOV ST X PP R Ly
dshio (g, 3l &5 aie glaol

ot Jol) g Mt Jlazed

"_ R . S e
‘5.«..»‘ S L o)‘}o.a @‘9...»4‘ f;)f
90 ;2 50 oo ool Wy o0
S By gl sl 0)Sens
dgnl oz g Jlols jo ol oy
Ao o Bk a ) by o
2 G d ol CS > ren
Sylesd9zaaly Sop slagh >
P95 ey b (m ead
Cawd A Cwwd sL@Ol). )LAMB 9 Owe)

A I_—.'I--| i ket 43 e

ookl sla b > g wes o o
Jaad wlow 30 s ygs il 1Y UK AS o Ol |

Capr 3 Goe s b ] jo Leo a5 culga b o 8065 <G 19,0 sTY yguiedlio b (oM ge 5
O b Y S Sty 659351 555 Ao Ly 85 el il SolS T 48 o 311038 ol s
gy ST Vb b wo iz ) Lo el (Sae a5 (6140 4 sl o0 2575 4 2le)S e
slil 4 ol)F cole a0 Yo Jlo 6l el oo (oS e s a4y Lo cbogline &Y (ol 55 .0k
g5 g0 I 505 Y (pl 4 aS e VDO

22,000 o gl dl )5 ol oo 28l Boe IBIL (2 )05 Sygods oo (M ge 5 AY 5 50
Dy 4y g 0052 510,55y SSy (S 5| Groe LY ol sl a8 S 15 0S50 5 BY 5 0
Gl ySon i Azl )0 10 (S 505 sl pito 4,0 Y B o 5l 4T slos g 040 oo bglsee
Sy g J&= ST oyls 180 O (YL 50 0,5 Ol eyliasls b o0 s 0Bl )0 .0l aisls 5924
o oS o Sl nled 05 g ol e 50 (Jy wuled 855 (S 0300 il
ks s 5 )l S92 (i 2 0yls 1B VL 50 08 Ol g Wl e mhans 4 005 97 59,
M 905 15 50 (B HienST azs 0 g 009 oS Ol slrals Gl jo Lo cpl 4 sl
Ol 9 S o o b A g9, WS90 a0 F ar O (slos 2ol b ylins 10 0,05 5924
g oo Susis Jolge 150 50l bl al 0gd bsle g oselye (i 4 GloT 4 Wil oo
Slge 3 P Of o (8w 45 05 oo 030 5 g g Jled dad sla] o sunl )
@ W g0 5 Anmgs 15 (GRMS (ie) G p5 098 o0 Glol8 Sl eSS dangs 5 2lis
| OOJST S99 LQM]G.‘B Ceoww




B o ol gildlipgms (lodgy

(V) (oo bl wgiliBl g (25) (2952 (s 8T Ailaio 3o weilidl i 12 slayl 2 3l (2 lei—A S



835 S5y 4 il QLS (b2 o Coom gl e JSB

A2 50 (3L 1) 15 50T 5 gyl 8, g g sl

il 4y &S (6 e o (w05 Sk >
[ B TSR S KU TN PR ]
285l 9 995 g0 (S 9 30 ibaB (g
oS e Ol lsiel Byb 4 28 958 les!
Aot polae 5:35 jsba dee glagl
Sk e b plapl 2 b sloel 15 a5 s o
@bz @S Blesl o (g il ails 9925 o5
Sl oauid (anS sl atily g8 B Ce s aS
o Ol 2 (57 5k

Bl bl o Lol )35 5 bass ST s
slapl,z WS (oo Jog S0 @ b gl
Sl (s Gl pSe w0 Shes
Sl @llall o &85 Ghee Gl st do
s ol ) s S Kz bz o &S
Ol Aewgdy a3 jgige 0,5 heels L LI
o oo bl ugildl o lg las g a0 b >
2wl A5 L >

58S Sl (Sigar0 g pelae Aoy, oyl IS
5 ipebe 5l (S g cal )l bl el
D5l oo wgmime i Ol ol o oy
Sjldes o S5 o el o 0 I oLz
GlaaSs Gl jo jelige ey bl caSe i
TR HE PRGN S (o o] [o  DARVERNEP-UK S
ol ceie pl 0 gomemnisr 5 Ooilel eadae
s SzsS sleog; Ay S Ol by
Sl b Solas oyl Al 5 Ol ol 2 )l >
Al oo sy Jleg o ygudis 90 il jgu jlas ol
Gl (0> ) 59050 Uzl Ol a8 g Sl
L bs)l ot (sl 55 plas (sl Cul atuslys a5
Olsieas g wises Loy Ll a4 g ooy 13 13 e
ol ol Syl 3l ey V0 e Lo STl
o clo,585 los Yoz w35 axals’ o8
s doly B garSanl ySans ¢ indSl Loguases s |

- bogildt s b > [



B ool it ogilidlpgun loogy

o, e | LS i & yud

b ol a0 &l pla ASUI3 el pU a2 Ol By pme (loyply0 5 (S eMea VP (55 )0
E5050 (pl 9090 o 00LlS Cde 4 (ol S >y 0L (38lge S o aSLI L Bl S AST Wl ax e
395 sl S o8 o Ul BB jed (S 51 AT 5 eSSl 053050 090 5] el Cali s ol S
oS & 3350 y0le o5l o 51 55 iz b 155 Jo5 Sl g 5l ingad sag ol o sy ol ogi &
nl 65, 3 o tS S1aS b i8S amS (i at (l el 5l 5 0 el GBS OT Gy A
Wy WiBlgS dalle &y 0g) alhe 90 WS IS > bl Sem @ 05 0L~

o | LS 095 g e

el 5 slaol gl 4t )5 wigh oo 4Ll oo 9y Su3Se gl 5 slaol (o o
e b bl O elis o Gl Too VL gl wiz jolme Gusildl lac] & cond S8
ot e YR (sTls o8 LS 5 oy ol8 285y GBI 31l g a5 o35 o815 0ol 1, 255 B il
aly g bl Booo sl 5 590 Spdlas s 5 03,5 j3u8 Sy b dillioo Bos | YOO
Cewday |y 955 A5l &l Ioazme 5 sl S8 gls Bk a5 05 o i | Spel 05 sl
Mb‘sc J.JLO \Yooo u—l J}Jo as J}A} Al ‘So.Ja.G Sgy A u‘ﬁ"gj" ‘) f“"]‘“"“ ity LJ)‘)JLAJ é)s‘i(_s.c
Sl sl (bl 0s3 Slsd & ylae o il @l B csl p3¥ E8g Jlo dw oyloceily bosde gub
oyl A5 L > (g9, alidee sla b @ ael e 5k e e e laieiils febge opl DL
ol by 5,b,0 a5 Slodbl 5l e ils ez wisS lag 1y ol jae g Job dilaailys 5 aslas-lusl
Dlows 1) (Ligh slool, b 0550 T Jle S ly g sl 0aits @B saal Cows a0yl A5 o 5
2byo Sy e sl plo

(el Jols) (28 w5z Bk ay Gulbl Gugildl (855 Jlod 5l js0lp¥ s ST o2 @

st Sl Jolom) (B Sl Byl 4y Gudbl Gugildl o2 gz 5l ds lyz @

o e Ceows & bl gl 8l § e 1 audSIB L > @

W b, @

(o k> @

$Sidgl o> @

909,95 b, @

ol S0 &5 590lnY ol 09 (owgldl laph 2SS iS Gad 58 Y 5l S
S S (oo Jo 353 L) & 5l (alaesS Lo S (oo yoe w5 08 Jobe 5l g cnl o
45 09y (P 095 (i S (o0 Sy (Jlads Ludbl ugilSl o |y by iS5 8 5 Joo (5l e

o Sl Ll




b ooyl e (obusl wysps 8)k)0

S 9SS 53 (2l y0 B>

- Ol S oS el b blhe pead @
2 Sl Gayg S 0 ey
g Sl by &5 ol e Slals
Dgs 0 0O (Widgm o o2 4 Jlods
G yebar 5o mS OB 5l S
O i Ll 00l o)Lm‘ Ego90 U‘i‘ O
Slosdy iz g8y el &5 Lo
Selal )3 (S e 5 5590 Sdale 098 o
3500 il S 55 J) 65Tl ey oS
Lol el agzg a0 K o )by

om0, 19t g T (555 2 weldl sl > 46T

Cugby ke ils ol o Sad 5 O (I3 Slge (> w8 50 (sage G wsldl Sl
ool S oo S5 Gl g o pl oS5 & Ll 2 pdy e 3l gl slagl ek 5l 3ol
S ie Oy (sloa b g 098 g0 S g 00l 05 Lo gilSl (YL (slsa o5 WS (o0 S (585 (65500
sl o5 lsn b sl 0t slol 5y (lyn Lawgi 45 SIS (3 b lad 4 00,5 o cpiSls
S w0 b ol slaglyz g ok cul e oo &) 0w 5 )5 Glor 5l SLSe @ 9 99d o0
M\}GAM‘)019M‘K).~)LO)lm)é‘}bau]).’s«_\mssﬁ

omaib 5 Ojgo e L 4 i wsildl Glagl >l bl 5 Ol oS > ol
P gl g0

Ol 517V e 050> g e o 7y wgldl YL jio Foo 0 aS wiiwn olagl > i oxbw L >
257 3 s anlion osms 4 ogilidl e (59, sl (355 LBl 4 b Ll sims oo S5 ) b ugil 3]
Wil oo 8B K0 (552 Lulpd 5 bl wa

3975 4 ol Gogildl o g 2o Foro l i o8 o] oS > Sl by cnliies ol
g_:‘).:...u » rv.b @Lmul.))} u...._’> MQGA Jaiau.’ |) l.a)u,uﬁ.:l.é‘ UT )‘ 7%0 ‘GG.A.C 6LQUT LJ"‘ u.\...:y‘ksn
Wy b T JBr 5 Led i Sl om 5 5,158 0 3l lse 5

Wile g o) iz oyl Sllugi g Loo «g s oslis alaz 5| cilizes Lolse I es slagyl >
245 358 o0 5 5,5 SOk, el 392y 4 el and o> g ole ABla (225N g (o0 53U e
39 o0 0013 adgs daldl ;3 45 Sla g 4 (sl (Slapl 2 IS oo b 5 mpldl Lol >
58 g0 3B T 2 g 03,8 JFHS 1y ey 5,5 slsm 5 o




B ool it ogilidlpgun loogy

190 g T 53y 2 At wiildl s b2 6T [

P USB ab a ) (pedie jpan Glagl> g oad odlly 6y Glasl by (s slapl >
Seos ool Bl izmen 5 ool 2 (pl Blil coge (e 132 S (o0 bl e eyl 3
45 390 o0 0deal € el 5957 Sl (nl 09 o (25 850 )3 G Ceew g (Lol 850 0 e,

Dyl oo lopls US54 bl yr &S > ez ge
o3l ST 5 Jsosne o ala ) o JLo WY BY o 5lasindy go 58l O (slos 51 o slocl
Slgles jo Sllag cnl ogd oo abhaie lso 5 Ol oS ;0 PLST corge a5 il o 3525 @ 6l

T R

(ol pgad) Pd Jl 8y b Jlo S = (Vb 0 900) g Jl 80y 9y 9 g0l Jlo S =) IS0



19 9 T 595 9 BweIld!l ios s b > LT

Jlo Voo Lyis 5 wisd oo oaali 55 €l A a0 o lloges (30,5 L 5 hes sl
555 Yl & 5, 25> b hes bl nl 0pd oS o)l S5k po (T 5l s 2 o U wsS (e b
W1 e 655 slgp 5 2l 59y 2 25 b & SE 053 mly &
oubagygYbay, s>
9 lgp 4 Cos Ol Laumo o el oo |y Slem A aens a5 (5,58 ¢ los Oglas does jo baoduyy ()]
2O J‘esé&iwﬂﬁw S8 s0 )5 a5 @l gd oy lg o8 B ol 5L gt oy @y oSt
Sloul 0 pw ol gy a5 M 090 0 00l YL a4y 5, &S 2 (S > pl 0ed oo (il B
wzse ol Gmbasy s Vb g, o5, 9580 p p)S STl Gl ars) S5 > Gasb lo)lgs 955 e
5 oo gl Bl )3 213 Slge @98
S Sl ) 6l o Ol jo K0 l88 Blge 5 () weaSTes B0 5 Gl Sl AW 4
s oo JSL gl 3l o 1) (2188 8y Bl da Sl 1505 o 5l g 00 (gate 2 el3Y
Sl b g 0ols il 0,99 5 Sl ol (LS (6590 5 (pled Sloglis 4 Cond Slo U aens
b oo ;o SClelys Ol s el )] @895 L g 0,90yl (pl Ll oald ABge ALBAS o D3yl
Lol 00 0y 8,5 3blie Sl (g b jo Jlnde JSid g ok Le 505
S )0 g Gl ©y50 o 0 w0pd g Sl U dens ST plulilen 245 5.1
S delsS 9,0 (e 85 (59, Gl pas g oo wales &) b J

w03 055 Sbod 595 3 wPld! b > ,UT

b soriinns lo S Iyl bas gl 0 5 CSpiSy é jobod Lo gl dl 45 09 o0 Ssly (e 85 S
90 O b Ceons & a2 52 K00 Bib slagd oo )5 Ly e g S (o0 L0 w55 slagi
Soglis 5 2lpb @is crl webise o 5 l9n Gles 4zl 3 5 0l hlete sl ye> slagin
Sl @58 3 ol Glapl 2 bl a Ll sojle oo LBt 1 (e 855 Wi o0 (2led
e 1 sf et Sho)l amayiel QIS L (U Sl s 3925 Ol 0 LS 5 Syl 5l Rl
L gbls glos Lo 5108 o o Jlods (udbl Gogildl & S3Se els 5l 005 o sz 9jlo o0
&2y 5 By Dl oS anglie [0S b (Jlod el s L)l o oSt ldlir oo e o
Yoz 3 1) oS tle & 0 VF 5 agly po 1) o5 stle Ao o -V les Lawgio 555 50 5092 098 o0
B0 0 slas el o wly Lldliz i oled o 45 VT 5 pg a5 o ) aiS o 4,20

S0s Ve o lyol S ile dx o Vo glos g agily o) ol 5 sle
(o5 Sl DS (S35 055 walyS 2 ) (Sl Sl sled byl 09 d Bgte o pl S L2 ST
e b aS o S aalgs cdlas 00 sgas 4 (LSSl o liasy glos Die WSS 4,20 0 |y oz

Zbls sl adlate g Dl g oladdl (g5,5liS (59, 2




B o ol gildlipgms (lodgy

SIS o 475 395 9w glod 30 |y goS Elilusgs o pugiliBl gla ol 2 Ameti o o ol 3bolie

S5 SIWT g i 59 # PSS L 2 LT
Il Jas ay o 0 jo3 glagi 05 g0 i L wgildl lagi aidys> slo)S 51 ZAA Sgam o
Slagin a5 Jyo S (oo Qi 1) 0l 5 b e STas o] SLLI bl (onlply axts 350e

D oo ol CSESG 28 (ol 0 )5 Crge il )0 w9 Olse
ooehie 3l (6 yme S (Bblie st 13 03,5 ooy hawedl 4 0)ligd 5 oad Bu g oo 05 &S (o]
G5 ln 1A e o plgied ol Sl sle)S Gl S oo Sl Jhenell 3 ) OF Sl g LS
S oo Joe Lo ligl g Lo dasl JSTas 55 9 o g 1o (6 yanes]

Vg2 9 0T g wgldl YL 2> 59y » S oo p 7 0T

5 95 oo gl o)ls 1y 03l Ol I arkie ppolie 5 00,8 g |y bacdad & (e Giale)S
CS o g g e slao] clale galS ol 008 o 85U b eeldl O 6,08 talS 5 osl sl
o] &5 el ol et bl dlllae b 5,08 o 135 glodas sblio 1o o) cwsilil gla sl >
3 s 2l g T i vl 50 058 0 el IS by 28 Crge VT Sgu g0y
S ol g WS oo 23U e 5 ©f n pwsilSl Slapl x5 Blie jo g Wsd oo (gl Sla gl >
il als e 8,5 (595 2 ST (63 ()5 9 (8 Blge A5 2 (65105 e

ol elo ol Lrsss dad g dod w0yl ¢ 1oobas « lsd 5 o slosSIl o lisb oo i b daoly
3 el g BB gl Bl sla bz b (e 855 45 06 ST e 31,81 gl o0 plaie
2 e BT adlg oo a5 1) placdld lacdgs Lan 5 oLl Lo 4 Cosl (65508 5 o yloomn Az
oS g 5 0 i aSul 5l LB il 4zl e} 5,5 (lsn 5 o (e,

Gei a3 85 6158 5 0T 59y 2 3 5 sl ool sy 2 Olez 005 005 T8
RUWV-3) djb‘ u.u){s)a ‘) A 9 °‘>)S




T 56 it i
Sl g Gl Lo 5 0sSil slalzle 5l wade glas eudiae Aol
& ol o a8 og ol S s ol 51 (S og Slpl Gl o,
dodilBog, doaxl o dax 5l b &ilse 3l sl (alizes sloolles
ol glasip 5l (o 2SI jgmes 0 kL 5 ol sla JUS
Gl Ll bog og SOb ol S sollas Slgol 51 eolasul 5l e
Sl Qe b Jle jsbay w5 oo ol |y 955 9958 ol el
- wu‘)}d‘wcjo.))mf@‘euobu‘)jhwwuﬁ))‘wjiﬁ.]a.w
G2l 9910w Y S PR KSR Lo | P PP S v
Sy e ol o asl ol S Kl oo (S cudly o ol Ol sl 5l solail
2 5k 9,90 g_g’“""‘o 9 i byl b aS 05 jslil 5 (mys5 Saais yUle lgil 5l 9iS cSle slagy
Dg Gudaie (Dldes slrdizo
Sibogeony Sl )8 SISU 5l 5 Olol la oy 2 5l o (S5l slor oz (pwsine 9 (Sl
FoeolBll (S isle g o5 (b Gas Glogen Gl oyse Slagey Bl 0 5588 5,
O JS5) 095 6l 35500 augeds (o> (] o
S ey oK b dliie )5 ooy 00l (DL 5 Zud b 09 o5 el g b e (ogate e 55 00
OLis Lo talojl g dwy 4l 50 2 YPo any I VYO Sl b )b oS 555k 409 VLl (J5ls sl
(33 20,0 00 ¥ Lo ol)5 a5 L3 slacey Jilas ;0) sl oo 9 AF g ol )5 a5 0ls
Shooy sl (2,55 (s b 5wl ealitl ooy €55 nl sl el g SkS FOO LYoo (B olagise
L g JLoly g9 5l ecmon o0l (:g”L:é 2 ol egran S5 sloailiog, yslaslel) g Ol eudae polis
o)l.g‘d..’;:‘r.‘i (Y g J.S” dule g Oy ‘):?T o )| LQG.AIL‘SU r:l.o.? w‘ysa PLY Lg‘A.S; LU 6.4[5- 6L"‘°°:'-.f.
s g 095 3l golha ) Slles dilaie slaol jo Glo S ool

Sz 5l am ey ol Glrasas g e B oS i | lid (6 e S5l YO Ao) g0 gl o ooy 2

WSS o903 Gl Bl ails) 5 adsi 1y Hoa5e qeoy 3 )57 cnl g 0l 0015 5255 )0 €l e BB )15 &
A o Hlas eade glBs e jo 1) ey ol 5l ool




W o ol gildlipgm lodgy

Oledgy (2ledyyl Jou

s

O)‘n.\sl*w‘
(D0 yod ‘6)5“’ ‘l.buaéua)

5 y1i !

Pl S ySlos
(coas)

Oledg lgie
(Jad)

f(g_gil-.’.)é) g_g""ﬁ"u| s, cde )
5 2l » sl slagl,> BT Y
ey 855 Slge

5 2l p Gree 2l slapl x> B1-Y
ey 855 slge

Lo asls ded (o) p (25 92 o0
Al asls

d> BUBE®
el
el )

f(‘_.,-ilé.))) (5~’9’L~9‘ LQL‘"’Qli)'? e )
5 <2l p wgldl lagl > BT Y
o) 8,5 lse

9 gg‘ » é...«.c gl <5L°QL-'~)"~> )lj‘ _Y
Oy 85 Slee

Joyse 90 wyp QUlE sz e
il azsls | o asLs

sl >
kSl
Lé:j )lﬂ 9
- S r
(e 85
)lﬂ -y
sl >

(2L, gl sl > cde )
5 ol 2 ewsldl sl > B1Y
) o 85 sl

9 <ol 2 Gres ol Gl 1Y
e 85 slee

oy S pwyp Ul g e
Asb a1 b el

S r
lg2 5]

S Aol
HUas! a

Je b plal )
bl sla b >
ol Mooy -¥
Sl g ol 5 owsildl
) G385
- slegl > Bl
Slso 50l 595 2 Geos
08

(b gl 3]

A)‘MS).N

Yl oboss ((Soaws L 6 pod

Yo il lossy & e




59l ol gl (Sl i3 of [

HE 0

ok sl gl (o) n W

Pkl sl ol oS slm) Jolse W

(2b)®) swldl Gl > clem

03 855 sl 5 Of (59) » (owglSl slal > LT H
9o 5 o1 S35 2 Beoe 2l sl > LTH

M) ’S.LQ.C é)'-\.;l.&.w‘

Ok sl gl Cuonl g (o) W

b pslim

98l Gl gl caxiSolml alse 5 b ugildl glgil ous M

(e 5 Ll I plowl Lyl
)ijo).é L’ o‘;a.m Q,.;)IS hﬂ‘).w.
loasis glyl ol g g 515l M

. | Feedoyes Sl ’
e Al B Al G,
! Oz s wgldl o) » \
\ bl sl b > oaisS sl Julse Y
\ o3 855 slsr g ol 55y » owsildl Glapl > BT Y
\ lg2 5 o 69, 2 dros ol slopl> LT| F

hao G Olezr g cloge (sl ¢ 8 (Gl (S L
) OlSS sole N

Y S el g ods Y
Joallplole (6 5ol 5 S5 Sl ¥
6‘45)7 d)l?‘ _f

Ol pod (uSilo

el ¥ (Ssls S 5 Josd gl 57y Slyas el JBlas

p—
=
o






Chidl ol

el ] e 5 gyl ikt qolie 5l 28 Lils il o 5 o Steolds 18 ledll oS

@ 995 la ( Shwld drwgs 5 Blaal i glp oS Sl (6)98 @lie £95 9 (BT i b
B I DS )3 jolaie (reem ay yOl ledgy diwl) (nl o oS An e «s“‘)l-")-‘-‘ &=l s b
ool oy il o )b aass

ol el Jols 4 aieils olicoale Lo & 45 laais, 1o 2l o3l o bLs )l 65,
Syl glotug

Sx518 2lyd Oyl g B g Joo (938l 59, drwgs izred 5 (2b)0 O9d g psle (SO S warg
s3a> e d)lge cpl LS o el (6590 G053k 0 den sl paaSS 5 (eges O)jso g““"li'l ok
ol g ol Slilas JLS 50 S00Ss L le jslids bl izmen g alizie slo )by g oo b LSS
WigS g0 (P alie slaply 4 a5 SLSH5 L bls)l 61,8, 4 5l g 65,0 5 ek (as
Ao sl som)y g 0 lailinl b Glaie @ ]y cwndSS) L5 & (60,650 50 Ml o Hlejleo» bl o
oled g g OBl b o sloars,

dgralss o8 iledgy cnl o ) Gl s SMasl b LSl 5l ey Hlisz yio g 9050 Conal 4y az s
A 390 gl pralie 500,57 S50 (Swyd 4 (LIS &jg0 a ax 9 LS Sjg0 4 ax) 1) 0ol Ol eealie
DSl (o SSH L5 ] 095

asdS 8 Sledbl (St S ASL cedSSl L5 ey 5 losgs ol @l T Gae cl cpus
Gy adlcdl covs Baa (pl 4y lgs g0 00l ;.S &lin uilgs 5 b sl aS cunl g3 (glad >« canss
Cawys led 4y iy ol o doliiils S Mos 35 095 AT g2 i ol e SLS (o el ol Sl
el 00t 05T 615 (loal) sloliS g L, 5ig  daS oIS o ot il cllae o5, 5 dler wilil
ot 53 o &) e s ol 55 05 55 sisal (CD) 3,25 ) 5 g s 55 plasy
a3l and) Gl Gligz e LS 5 il sl pleal, B osi oo Ole (ol s @



B ool s s oo lodsy

Lesson 1

Routine Marine Conversation 1

1. Ship to Ship Communication

Iranian warship:Unknown vessel in position 26° 20.7' N,
055° 25.3"E, this is Iranian warship
calling you on channel 16. Do you read
me? Over.

Puelo:Iranian warship, this is Puelo. Over.
Iranian warship:Puelo, this is Iranian warship. Change
to channel 14. Over.
Puelo: Iranian warship, this is Puelo.
Changing to channel 14.Over.
Iranian warship:Puelo, this is Iranian warship on
channel 14. Over.
Puelo:Iranian warship, this is Puelo. Go
ahead. Over

Iranian warship:Puelo, this is Iranian warship.
What is your nationality?. Over.
Puelo:Iranian warship, this is Puelo.
I 'am Liberian Over.
Iranian warship:Puelo, this is Iranian warship
What type is your ressel? Over.
Puelo:Iranian warship, this is Puelo.
This is a carago ship. Over.
Iranian warship:Puelo, this is Iranian warship. Thank you sir. Have a good watch. Channel
16.0ut.
Puelo: Iranian warship, this is Puelo. Thank you. Channel 16. Out.



A. Complete the conversation. Then practice with a partner.

A: What is your.......... ?
B:Tam........... (Iran)
A:What .......... is your vessel?

B: This is a cargo ship.

B. Pairwork Take turns asking the questions in part A. Use the information from the following chart.

country Ship’s type
Great Britain Container carrier

Greece Bulker/bulk carrier

Panama Tanker

Norway VLCC(very large crude carrier)

Japan Tug

China Cattle ship

Malta Car carrier(Ro-Ro)
Singapore Dredger

2. Let’s Learn ¢

VHF Procedure Format

STEP 1: Initial call

STEP 2: Respond to call

STEP 3:Indicate working VHF channel
STEP 4: Agree working VHF channel
STEP 5: Switch over

STEP 6: Transmit the message
STEP 7: Respond to the message
STEP 8: Repeat the Response

STEP 9: Waite on the working channel
for a short period
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STEP10: Go back to channel 16

Pair work Write the correct numbers next to the following sentences to put them in order
according to the above mentioned steps.

[ Roger; You have Norwegian nationality. Over
[ Channel 16. Out

11 am Norwegian. Over

[ Shift to channel 14. Over

O Motor tanker Marika, this is Bow Victor. Over
[ Roger; Channel 14. Over

O Bow Victor, this i1s Marika. Go ahead. Over

[J What’s your nationality? Over

3. Reading

Commercial Vessels:
Commercial vessels or merchant ships can be divided into three broad categories:

cargo ships, passenger ships, and special-purpose ships. Cargo ships transport dry and liquid
cargoes. Dry cargo can be transported in bulk by bulk carriers, packed directly onto a
general cargo ship in break-bulk, packed in intermodal
containers as aboard a container ship, or driven aboard
as in roll-on roll-off ships. Liquid cargo is general-
ly carried in bulk aboard tankers, such as oil tankers,
chemical tankers and LNG tankers although smaller
shipments may be carried on container ships in tank
containers.

Passenger ships range in size from small river ferries
to giant cruise ships. This type of vessel includes
ferries, which move passengers and vehicles on
short trips; ocean liners, which carry passengers

on one-way trips; and cruise ships, which typically

11



transport passengers on round-trip voyages promoting leisure
activities aboard and in the ports they visit. Special-purpose
vessels are not used for transport but are designed to perform
other specific tasks. Examples include tugboats, pilot boats,
rescue boats, cable ships, research vessels, survey
vessels, and ice breakers.

A Pairwork According to the article, which of these statements are probably true? Check
(¥") the statements. What information helped you determine this? Underline the information
in the article.

Commercial vessels and merchant ships are the same.
Cargo ships transport both dry and liquid cargos.
Liquid cargo is transported only aboard tankers.
Ferries carry passengers on long trips.

Cruise ships are designed to perform specific tasks.
[3 A rescue boat is a special-purpose vessel.

OoOooOoonO

B Pairwork Talk about these questions. Explain your answers.
What kinds of materials can a tanker transport?
What points should be taken into consideration to avoid the danger of flammable cargos?

p—
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4. Nautical Terms

Bow

1) The front part of a ship.
2) The foremost outboard part of a ship.

Stem

The bow of a ship, referring to the timber
between the forward end of the keel and the
deck.

Stern

The back portion of a ship.
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Routine Marine Conversation 2

1. Ship to Ship Communication

Iranian warship has called Mandarin Grace, and they have both changed to channel 14.

Iranian warship: Mandarin Grace, this is Iranian warship. What is your nationality? Over.
Mandarin Grace: Iranian warship, this is Mandarin Grace. I am Singaporean. Over.
Iranian warship: Mandarin Grace, this is Iranian warship.
What is your MMSI? Ove
Mandarin Grace: Iranian warship, this is Mandarin
Grace.
My MMSI' is 563862000. Over.
Iranian warship: Mandarin Grace, this is Iranian warship.
What is your IMO? number? Over.
Mandarin Grace:Iranian warship, this is Mandarin
Grace.
My IMO number is 9569267. Over.
Iranian warship: Mandarin Grace, this is Iranian warship.
What is your international call sign? Over.
Mandarin Grace:Iranian warship,this is Mandarin Grace. My call sign is 9V8352. Over.
Iranian warship:Mandarin Grace, this is Iranian warship. Thank you for your cooperation.
If you find any suspicious or illegal activity in the Persian Gulf, you are
requested to contact Sepah navy on channels16 or 72. Out.
Mandarin Grace: Iranian warship, this is Mandarin Grace. Roger sir; Channel 16. Out.

1. An MMSI (Maritime Mobile Service Identity) is a unique nine-digit number which is sent in digital form over
a radio frequency channel in order to uniquely identify ship stations, ship earth stations, coast stations, coast earth
stations, and group calls. Only one number is assigned to all applicable electronics on the vessel, such as an AIS
transponder, DSC Radio, and EPIRB.

2. The IMO(International Maritime Organization) number is made of the three letters “IMO” followed by the
seven-digit number assigned to all ships when constructed. This is a unique seven digit number that is assigned to
propelled, sea-going merchant ships of 100 GT and above. It serves to identify ships and is not changed when the
ship’s owner, country of registry or name changes.




B ool s s oo lodsy

Write questions to match these statements. Then compare with a partner.

........................................................................ ? 1t is 9004815.
......................................................................... ? I have Panamanian nationality.
......................................................................... ? My ship’s name is Aspam Sea
......................................................................... ? Tt is 353431000.
......................................................................... ?Itis 9HZBS.

2. Let’s Learn

Spelling of Letters

Letter | Code | Letter Code Letter | Code | Letter | Code
A Alfa H Hotel (0] Oscar \V Victor
B Bravo I India P Papa W Whisky
C Charlie J Juliet Q Quebec X X-ray
D Delta K Kilo R Romeo Y Yankee
E Echo L Lima S Sierra Z Zulu
F Foxtrot M Mike T Tango
G Golf N November U Uniform

Pair work Take turns asking this question. Use the information from the box.
A: Spell out your ship’s name.

B: Ok. I spell, Charlie-India-Tango-Uniform-Sierra.

Bow Cheetah CSL Ride Mozah
Abadan New Dynamic Marika




A: Spell out your ship’s name.

B: Ok. I spell, First group: Bravo-Oskar-Whisky. Second group: Charlie-Hotel-Echo-Echo-
Tango-Alfa-Hotel.

Number | Spelling | Pronunciation

0 Z€ero ZEERO
1 one WUN

2 two TOO

3 three TREE

4 four FOWER
5 five FIFE

6 six SIX

7 seven SEVEN
8 eight AIT

9 nine NINER

1000 |thousand| TOUSAND

Spelling and Pronunciation of digits and Numbers

A few digits and numbers have a modified pronunciation compared to general English:
Numbers are to be spoken in separate digits:

“WUN-FIFE-ZEERO” for 150

“TOO decimal FIFE” or “TOO point FIFE” for 2.5

Note: Attention! When rudder angles, e.g. in wheel orders, are given, say:
“Fifteen” for 15 or “Twenty” for 20, etc.

Pair work Take turns asking this question. Use the information provided in the box.

145°, 380°, 295°
070°, 290°, 045°

A: What’s your course?
B: My course is 145° (WUN-FOWER-FIFE) degrees.
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3. Reading

Types of warships 1

There are many types of naval vessels currently and through history. Modern naval vessels can

be broken down into three categories: surface warships, submarines, and support and auxiliary
vessels. Modern surface warships are generally divided into six main categories, which are:
aircraft carriers, cruisers, destroyers, frigates, corvettes, and amphibious assault ships.

Battleships form a seven category, but are not in current service with any navy in the world.

Most military submarines are either attack submarines or ballistic missile submarines. The
development of submarine-launched nuclear missiles and submarine-launched cruise
missiles gave submarines a substantial and long-ranged ability to attack both land and sea
targets with a variety of weapons ranging from cluster bombs to nuclear weapons.

Most navies also include many types of support and auxiliary vessels, such as minesweepers,
replenishment ships, and hospital ships which are designated for medical treatment facilities.




A. Find words 1-8 in the text and match them to their meanings. Use a dictionary.

facility a. large in size, value or importance; considerable.

assault b. an object fired at during shooting practice.

weapon c. the buildings, equipment and services provided for a particular purpose.
replenishment  d. relating to or belonging to the armed forces.

substantial e. a violent attack.

I3 target f. any object used in fighting or war such as a gun, bomb, sword, etc.
military g. relating to military ships or belonging to a country’s navy.

Kl naval h. act of resupplying, acting filling up again.

B. Read the article. Tick (¥) the correct sentences. Cross(x) the incorrect ones.

Modern surface warships are broken down into three categories. O
Amphibious assault ships are no longer in use. O
Submarines are able to attack both land and sea targets. O
Submarines can launch cruise missiles but they cannot launch ballistic missiles. O
Replenishment ships are a type of support vessels. O

—
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4. Nautical Terms

Quarter

The stern part of a vessel on either side of
the rudder.

Amidships

The area between front and back of a ship.

Beam

The width of a ship at her widest part.
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Routine Marine Conversation 3

1. Ship to Ship Communication

An Iranian navy warship has called a tanker, and they have both changed

Iranian navy warship: Motor tanker Gulf Glory,
this is Iranian
navy warship hailing on
channel 11.

How do you read me? Over.
Persian GULF Glory: Iranian navy warship,
this is motor tanker
Persian Gulf Glory. I read you loud and
clear. Over.

Iranian navy warship: Gulf Glory, this is Iranian navy
warship. Spell your ship’s name
phonetically. Over.

Persian GULF Glory: Iranian navy warship, this is Gulf
Glory.I spell,first Group: second group:
Gulf- Oscar-Lima-Foxtrot.

Papa-Echo-Roma-Sierra-India-Alfa-third-November.
group: Gulf-Lima-Oscar- Romeo-Yankee. Over.

Iranian navy warship: Gulf Glory, this is Iranian navy warship. What was your last port of call?
Over.

Persian GULF Glory: Iranian navy warship, this is Gulf Glory. My last port was
Al Ahmadi, Kuwait. Over.

Iraniannavy warship: Gulf Glory, this is Iranian navy warship. How many crewmembers do
you have on board? Over.

Persian GULF Glory: Iranian navy warship, this is Gulf Glory. I have 23 crewmembers on
board. Over.

Iraniannavy warship: Gulf Glory, this is Iranian navy warship. Channel 16. Out.

Persian GULF Glory: Iranian navy warship, this is Gulf Glory. Channel 16. Out.

—
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A. Complete the conversations. Then practice with a partner.

A: What was your .......... and what is your .......... port of call?
B: My.......... port was Jabal Ali and my.......... portof.......... is Karachi.
A: How many.......... do you have on board?

B: I have 23, including ship’s master.
A:Howdoyou.......... me?

B:1.......... you loud and clear.

B. Pair work Take turns asking the question in part A1.Use the information which follows.

Last port Next port
Fujairah Karachi

Dammam Bombay
AlJubail Panama

RasTanura AlAhmadi

Assaluyeh | Ras Al Khafji

2. Let’s Learn

Methods of calling unknown vessels:
Calling an unknown vessel using her Lat and Long.

Example:

Vessel in position 29 (TOO-NINER) degrees 11(WUN-
WUN) minutes North, 049(ZEERO-FOWER-NINER)
degrees 52(FIFE-TOO) minutes East, This is Sepah
Navy warship calling you on channel 16. Over.




Pair work Take turns calling unknown vessels using their latitude and longitude. Use information
provided in the following chart.

Vessel calling Vessel called
Arabian Venture 26° 14’ N,055° 55.3’E
Venus Triumph 25° 46.5"N,054° S1’E
Homa 26° 09.7 ‘N,055° 50.8’E
Mercy Wespom 26° 20’ N,054° 45°E
Sepah navy warship  [26° 03.2°N,055° 17.6’E

Example:

Vessel in position 26 (TOO SIX) degrees 14 (WUN FOWER) minutes North, 055 (ZEERO FIFE
FIFE) degrees, 55.3 (FIFE FIFE decimal Tree) minutes East,this is Arabian venture calling you
on channel 16. Over.

Methods of calling unknown vessels:
Calling an unknown vessel using her bearing and distance.

Example:
Vessel your position is bearing 015 degrees from RasTanura, distance 8 nautical miles, this is
IRGCN patrol boat calling you on channel 16.Over.
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Pair work. Take turns calling unknown vessels using their bearing and distance from the given
points.

Vessel calling Vessel called

Sepah Navy warship 350°, 8 Nm — Larak lighthouse
Iranian Navy warship 260°, 4 Nm — Hengam lighthouse
Sepah station 330°, 10 Nm — Didamar light

BandarAbbas port station | 220°, 8 Nm — The Greater Tunb lighthouse

Imam Khomeini port station [240°, 12 Nm — Lavan lighthouse

Rajaee port station 180°, 7 Nm — Kish lighthouse

Example:
Vessel in position 350 degrees, 8 nautical miles from Larak lighthouse, this is Sepah Navy
warship on channel 16. Over

3. Reading

Types of warships 2

An aircraft carrier is a warship designed for a primary
mission of deploying and recovering aircraft, acting as
a seagoing airbase. Aircraft carriers thus allow a naval
force to show air power worldwide without having to
depend on local bases for conducting aircraft operations.
They have evolved from wooden vessels, used to deploy
balloons, into nuclear-powered warships that carry doz-

ens of fixed- and rotary-wing aircratft.

A cruiser is a type of warship. The term has been in use for several hundreds of years, and
has had different meanings throughout this period. During the Age of Sail, the term ‘cruis-
L : . er’ reflected a type of mission -

" i independent scouting, attacking

i_'l 'f:"'.:ﬁ"'h;—"!--n = J or commerce protection - ful-

E TR e AT ey | filled by a frigate, which were the

‘cruising warships’ of a fleet.




From the middle of the 19th
century, ‘cruiser’ became a
classification for the ships
intended for this kind of role,
though cruisers came in a wide
variety of sizes, from the small
protected cruiser to armored
cruisers which were as large, though not as powerful, as a battleship.

By the early 20th century, cruisers could be placed on a consistent scale of warship size,
smaller than a battleship but larger than a destroyer. In 1922, the Washington Naval Treaty
placed a formal limit on cruisers, which were defined as warships of up to 10,000 tons
displacement carrying guns no larger than § inches in caliber.

In the later 20th century, the outdatedness of the battleship left the cruiser as the largest and
most powerful surface combatant. The role of the cruiser varied according to ship and navy,
often including air defense, commerce protection and shore bombardment.

A. Choose appropriate words from the parentheses to fill the blanks.

An aircraft carrierisa .......... (warship, merchant ship, support ship) whose main ..........
(motion, mission, missile) is to carry .......... (small ships, aircraft, soldiers) near the region of
operation and act as a seagoing.......... . (ship, aircraft, airbase)

In the early 19" century, commerce protection mission was .......... (designed, fulfilled,
evolved) by .......... (frigates, submarines, cruisers) which were the “cruising warships” of a
.......... .(flotilla, subdivision, fleet)

The.......... (displacement, complement, caliber) limit that the Washington Naval Treaty
placed on cruisers was up to 10, 000 tons.
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In the late 20" century when battleships became .......... (powerful, outdated, updated),
cruisers were left as the largest and most powerful surface combatants.

B. Read the article. Tick (¥") the correct statements. Cross (x) the incorrect ones. Then compare
with a partner.

An aircraft carrier is a mobile airbase.

Aircraft carriers have developed from metal vessels.

Before the middle of the 19" century, cruisers conducted the mission of commerce protection.
A destroyer is larger than a cruiser.

Now cruisers are the most powerful surface combatants.

4. nautical terms

Abeam

To the side of a ship, or in a direction 90 degrees
off the bow or stern.

Mast

A vertical pole on the center line of the ship.
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Routine Marine Conversation 4

1. Ship to Ship Communication

In the following, you can see a nearly complete sample of a routine
conversation with a merchant ship in the Persian Gulf. Sepah navy warship
is trying to communicate with an unknown ship.

Sepah Navy warship: East bound vessel on my port bow, this is
Sepah Navy warship calling you on channel 16. Over.
Daffodil: Sepah Navy warship, this is motor vessel Daffodil. Over.

Sepah Navy warship: Daffodil, this is Sepah
Navy warship. Shift to 3
channel 77. Over. :

Daffodil: Sepah Navy warship,
this is Daffodil.
Shifting to Channel 77
Over.

Sepah Navy warship: Daffodil, this is Sepah
Navy warship calling you
on channel 77. Do you read
me? Over.

Daffodil: Sepah Navy warship, this is Daffodil. I read you broken and
unreadable on this channel. Please suggest another channel. Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. Advise try channel 12. Over.

Daffodil: Sepah Navy warship, this is Daffodil. Roger sir; channel 12.
Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship calling you on channel 12. How do
you read me? Over.

Daffodil: Sepah Navy warship, this is Daffodil. I read you loud and clear.
Go ahead.
Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. We are conducting a security operation

in the area; hence you are requested to answer my following questions.

Over.
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Daffodil: Sepah Navy warship, this is Daffodil. Roger sir; Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. Spell out your ship’s name. Over.
Daffodil: Sepah Navy warship, this is Daffodil. I spell: Delta-Alfa-Foxtrot - Fox
trot-Oscar-Delta-India-Lima. Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. Request your nationality. Over.
Daffodil: Sepah Navy warship, this is Daffodil. I have Maltese nationality.
Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. What is the nationality of your
ship’s master? Over.
Daffodil: Sepah Navy warship, this is Daffodil. Ship’s master is German.
Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. Request your MMSI, IMO number
and call sign. Over.
Daffodil: Sepah Navy warship, this is Daffodil.
MMSI is 256630000, IMO number is 9209324 and my call sign is 9HZDS.
Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. What type is your vessel? Over.
Daffodil: Sepah Navy warship, this is Daffodil. This is a tanker ship.
Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. What was your departure and
what is your destination? Over.
Daffodil: Sepah Navy warship, this is Daffodil. My departure was Dammam and
my destination is Karachi. Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. Request your port of registry, Over.
Daffodil: Sepah Navy warship, this is Daffodil. My port of registry is Malta. Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. What is your cargo? Over.
Daffodil: Sepah Navy warship, this is Daffodil. Cargo is crude oil. Over.
Sepah Navy warship: Daffodil, this is Sepah Navy warship. How many crewmen do you have
on board? Over.

YY)



Daffodil: Sepah Navy warship, this is Daffodil. Including master, T have 26 crew men
on board. Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. Do you have any security teams
on board? Over.

Daffodil: Sepah Navy warship, this is Daffodil. Negative sir. No security teams on
board. Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. Do you have any children or
women on board? Over.

Daffodil: Sepah Navy warship, this is Daffodil. Negative sir. Over.

Sepah Navy warship: Daffodil, this is Sepah Navy warship. Thank you. Sepah Navy is responsible
for establishing peace and security in the area, so in case of any danger
or problem in the Persian Gulf, you can call Iranian warships on channel
16 for security and safety assistance. Out.

Daffodil: Sepah Navy warship, this is Daffodil. Roger; Out.

A. Write questions to match these statements. Then compare with a partner.

....................................... ? There are 23 crewmen on board including ship’s master.
....................................... ? Negative sir. No security team on board.
....................................... ? My cargo is grain.

....................................... ? You are broken and unreadable.
....................................... ? It is spelled: Mike-Alfa-Romeo-India-Kilo-Alfa.

B ... ? I have Japanese nationality.
....................................... ? This is a bulker.

B .. ? My departure was Rajaee port.



B el s o) ooy

tE)B.lPair work Take turns asking the question which follows using the information provided
elow.

. E ?
A: What's yow.ur cargo: ) Crude oil | general cargo grain
B: My cargo is crude oil.
Or cement cattle car
I have crude oil on board. petroleum LNG LPG

Note: when a vessel replies: “I’m in ballast” in answer to the question above, it means that she
has no cargo except for the materials which are used to make it heavier and help her keep her
balance.

Example:

A: what’s your cargo?
B: I’'m in ballast.

2. Let’s Learn

Methods of calling unknown vessels:
Calling an unknown vessel using her course, speed and distance.

Example:

Vessel on course 252 degrees, speed 15 knots,
and distance 3 nautical miles, this is IRGCN
warship calling you on channel 16. Over.

Pair work Take turns calling unknown vessels
whose course, speed and distance are as follows:




Vessel calling Vessel called

Sepah Navy warship  |265°, 16Kn, 5 nm from the Greater Tunb
island

Iranian Navy warship [050°, 11Kn, 7 nm from Abu Musa island

Sepah patrol boat 010°, 18Kn, 5.6 nm from Sirri island

Bahonar port station  |225°, 15Kn, 6.8 nm from Hengam island

Evergreen 090°, 20Kn, 8 nm from Farsi island

Boushehr port station | 165°, 17Kn, 3.4 nm from Khark island

Example:
Vessel on course 265 degrees, speed 16 knots, and distance 5 nautical miles from the Grater
Tunb island, this is Sepah Navy warship calling you on channel 16. Over.

Methods of calling unknown vessels:
Calling an unknown vessel using her sailing direction.

Example:

East bound vessel on my port bow, this is
Olympia. Coming Please. over.

North East bound vessel on my starboard
quarter, this is US navy warship on channel
16. Over.

A
\/
m
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Pair work Take turns calling unknown vessels whose sailing directions are as follows:

Vessel calling Vessel called

Japanese warship East bound-port bow

Iranian Navy warship West bound-ahead of me

Sepah Navy patrol boat North East bound-starboard beam
Venus Triumph South West bound- astern of me
Daffodil North West bound- starboard quarter

Example: East bound vessel on my port bow, this is Japanese warship on channel 16. Over.

3. Reading

Types of warships 3

A Destroyer is a fast and maneuverable yet long-en- ¥
durance warship intended to escort larger vessels in a -
fleet, convoy or battle group and defend them against o
smaller, powerful, short-range attackers. Destroyers, ;
originally called torpedo-boat destroyers in 1892,
evolved from the response of navies to the threat posed
by the torpedo boat. Prior to World War II, destroyers
were light vessels with little endurance for unguarded
ocean operations; typically a number of destroyers operated together. After the war, the advent
of the guided missile allowed destroyers to take on the surface combatant roles previously per-
formed by battleships and cruisers. This resulted in larger and more powerful destroyers more
capable of independent operation.

A Frigate is any of several types of warship. The term has been being used for ships of various
sizes and roles since the last few centuries.

In modern navies, frigates are used to protect other warships and merchant-marine ships,
especially as anti-submarine warfare (ASW)
combatants for amphibious expeditionary forces,
underway replenishment groups, and merchant
convoys.




A. Circle the odd one out.

attack defend assault raid

fleet flotilla squadron soldier
freight ship frigate destroyer cruiser
torpedo missile gun deck
flood convoy fleet caravan
6 warfare combat welfare war
tornado breeze storm hurricane
B amphibious water marine sea

B. Match the words and definitions. Then compare with a partner.

escort a. cause something, especially a problem or difficulty.

expeditionary force b. a group of soldiers that is sent to another country to fight in a war.

take on c. go with someone or a vehicle especially to make certain that they
arrive safely or that they leave a place.

pose d. the arrival of an event, invention or person.

defend e. the possibility of trouble, danger or disaster.

[ advent f. accept a job or responsibility.

endurance g. the ability to continue doing something difficult, unpleasant or

painful for a long time.

K threat h. protect someone or something against attack or criticism.
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C. Pair work Read the article. Then talk about these questions.
What is a destroyer used for?
What is a frigate used for?

What kinds of warships carried out the surface combatant operations before World War I1?
What about after the war?

4. Nautical Terms

Deck

Any horizontal platform in a ship. (Lubbers beware: there are floors on a ship, but they have
absolutely nothing to do with the deck.)

Superstructure

Various structures above the weather deck.
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1. Ship to Ship Communication

Iran Shahed:

Magnolia:

Iran Shahed:
Magnolia:
Iran Shahed:
Magnolia:
Iran Shahed:

Magnolia:

Iran Shahed:

Magnolia: Iran Shahed, this is Magnolia. No sir, thanks. Tt

Iran Shahed:

Turn on Your Navigational Lights

Outbound vessel on my starboard bow in
Position 050°, 8 nautical miles from the
Greater Tunb island, this is Iran Shahed
calling on channel 16. Over.

Iran Shahed, this is motor vessel Magnolia.
Over.

Magnolia, this is Iran Shahed. Request switch to channel 72. Over.

Iran Shahed, this is Magnolia. Switching to channel 72. Over.

Magnolia, this is Iran Shahed on channel 72. Over.

Iran Shahed, this is Magnolia. Go ahead. Over.

Magnolia, this is Iran Shahed. As I see, your navigation lights are off, and
this endangers safety of navigation in the area. What is the problem? Over.
Iran Shahed, this is Magnolia. You are right

sir, there is a fault in my electrical system and I’m trying to fix it. Over.
Magnolia, this is Iran Shahed. Roger sir; Is
there anything I can help you with? Over.

will be fixed within half an hour. Over.
Magnolia, this is Iran Shahed. Roger sir;
Warn approaching vessels by calling and flashing

to make them aware of your
problem, and turn on your navigation lights as soon as you have fixed the fault.
Over.

Magnolia: Iran Shahed, this is Magnolia. Ok sir. Thanks for your safety advice. Over.

Iran Shahed:

Magnolia, this is Iran Shahed. Have a good night. Back to channel 16. Out.

Magnolia: Iran Shahed, this is Magnolia. Roger; Channel 16. Out.
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Complete the conversations using the words in parentheses. Then practice with a partner.

A: Whatis the .......... ? (job, matter)

B: Thereisa .......... with my anchor. (Problem, solution)
A:lsit.......... to turn off navigation lights at night? (safe, dangerous)

B: No, it is not. You must turn them.......... (on/off) at night and.......... (on/off) in the day.
A: Oh, our navigation lights are off. We need to warn .......... vessels for safety. (leaving,
approaching)

B: Yes, you are right.

2. Let’s Learn

Positions

Position may be expressed in two ways:
Using a latitude and longitude.
Using a bearing and distance from a fixed object or mark.

When latitude and longitude are used, these shall be expressed in degrees and minutes (and decimals
of a minute if necessary), North or South of the Equator and East or West of Greenwich.

Example: WARNING. Dangerous wreck in position 26 degrees 20 minutes North, 055 degrees
25 minutes East.

When the position is related to a mark, the mark shall be a well-defined charted object. The
bearing shall be in the 360 degrees notation from true north and shall be that of the position
FROM the mark.

Example:

Your position is bearing 220 degrees from Larak lighthouse, distance 2.4 nautical miles.
My position is 250 degrees, 4 nautical miles from Hengam Lighthouse.

The mooring buoy bears 030 degrees, 5 nautical miles from you.




Pair work Put information from the chart in one of the examples above. Then practice with a
partner.

A:26°06"N, 055°17"E B:25°49.3"N, 055°43.7"E C:26° 14’ N, 055°55.9"E

D: Bearing: 180° E: Bearing: 140° F: Bearing: 070°
Distance: 7 Nm Distance: 13 Nm Distance: 11 Nm
From Kish lighthouse From Hendorabi lighthouse From Khark lighthouse

Bearings
The bearing of the mark or vessel concerned | 5 — H’Tﬂ IS h‘i
is the bearing in the 360 degree notation from 3 E,'E-;"i'l.-'_ %

- e

north (true north unless otherwise stated), : =
except in the case of relative bearings. .. .
Bearings may be either FROM the mark or ol - I . o
FROM the vessel. i Formm. o4

Example: a- g
Pilot boat is bearing 325 degrees from you. :
Note: Vessels reporting their position should % " L
always quote their bearing FROM the mark. Ay = 3 P (SR |

Relative bearings

Relative bearings are expressed in degrees relative to the vessel’s head (not to North). More
frequently this is in relation to the port or starboard bow.

Example:
Buoy is 030 degrees on your port bow.

Pair work Work with a partner. Use information from the chart to state bearings of the marks

or vessels.

Mark / Vessel True bearing Relative bearing
the light vessel 150 ° 045 °/starboard bow
the fairway buoy 315° 015 °/port bow
the beacon 270° 020 °/starboard bow
the racon 085° 060 °/port bow
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Example:
The light vessel bears/ is bearing 150 © from you.
My bearing is 150° from the light vessel.
The light vessel is 045° on your starboard bow.

3. Reading

Ship Oil Pollution Emergency Plan

When oil spill occurs at sea, it spreads over the surface of the sea water, leaving a deadly
impact on marine mammals, birds, the shore line and most importantly the ocean and the
environment.

The cost to clean up an oil spill depends on the quantity and quality of oil discharged in
the sea, and the most important — loss of marine life and the effects on human health which
cannot be measured against any amount.

As prevention is better than cure, in order to avoid the above mentioned losses and marine
pollution and losses of marine species, a prevention plan is carried on board by all vessels.
This plan is known as SOPEP which stands for Ship Oil Pollution Emergency Plan.

The plan consists of procedures and descriptions of actions to be taken in the event of an
oil pollution incident. In fact, SOPEP is a prevention plan intended to eliminate release
of hazardous materials into the marine environment, and to respond when such releases
happen. According to MARPOL 73/78 (Marine Pollution, 1973/1978), Annex I, reg. 26,
every oil tanker of 150 gross tonnage and above and every ship other than an oil tanker of
400 gross tonnage and above shall carry on board a Shipboard Oil Pollution Emergency
Plan approved by Administration.

Master of the ship is the overall in charge of the SOPEP of the ship. SOPEP also describes
the plan for the master, officer and the crew of the ship to tackle various oil spill scenarios
that can occur on a ship. It advises the master how to react in case of an oil spill to prevent
negative effects on the environment. The plan contains operational aspects for various oil

spill scenarios and lists communication information to be used in case of such incidents.

Py e




A. Match the words and definitions. Then compare with a partner.

impact a. likely to cause death

Mammal b. to send out gas, liquid, smoke, etc.

Hazardous c. the effect or influence that an event, situation, etc. has on
someone or something

Deadly d. a type of animal that drinks milk from its mother’s body
when it is young

Eliminate e. a way of doing something, especially the correct or usual way

3 Species f. an event, especially one that is unusual or important

discharge g. to completely get rid of something that is unnecessary or
unwanted

K procedure h. a group of animals or plants whose members are similar

E] incident 1. dangerous, specially to people’s health or safety

B. Pair work According to the article, which of these statements are true? Check(v") the
statements. What information helped you determine this? Underline the information in the
article.

The cost to compensate for loss of marine life is extremely high. O

The amount of money to clean up an oil spill depends on the type of the material discharged []
in the sea.

All vessels of 400 gross tonnage and above shall carry on board a Shipboard Oil Pollution []
Emergency Plan.

SOPEP is not a cure plan.

SOPEP describes the plan only for the master of a ship. 0

_,
=
—
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4. Nautical terms ,

Hull

The main body of a ship.

Compartment

An enclosed or partly enclosed

area on board a ship, which has
a specific limited function, such
as for living quarters, storage, or
machinery.

Keel

The central longitudinal structural
member of a ship to which all
the frames, stem and sternpost
are fastened.




Bilge

The deepest part inboard of a ship’s hull,
where any leakage collects.

Bridge

A place on board a ship where the ship’s
steering is controlled by officer on watch or
captain.

Water line

The plane where a normally laden boat hull
lies at the water’s surface.
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Lesson 6

Stop Fishing Here

1. Ship to Ship Communication

Sepah Navy warship P313-4 has detected a fishing vessel engaged in fishing
in a forbidden area.

Sepah Navy warship4: Fishing vesse on my F

port beam in position 26°
06" N, 055° 05.8" E, this
is Sepah Navy warship on
channel 16. Over.

Shark: Sepah Navy war ship,this is
Shark. Over.

Sepah Navy warship4: Shark, this is Sepah Navy
warship. Switch to channel 11. Over.
Shark: Sepah Navy warship, this is Shark. Switching to Channel 11. Over.
Sepah Navy warship4: Shark, this is Sepah Navy warship on channel 11. Over.
Shark: Sepah Navy warship, this is Shark on channel 11. Coming
please. Over.
Sepah Navy warship 4: Shark, this is Sepah Navy warship. You are fishing in the fairway.
Fishing in this area is prohibited. Over.
Shark: Sepah Navy warship, this is Shark. Sorry sir. we were fishing out
of the fairway. Current has moved us to this area. Over.
Sepah Navy warship4: Shark, this is Sepah Navy warship. You are ordered to recover
your fishing gear immediately and stay clear of the fairway. Over.
Shark: Sepah Navy warship, this is Shark. Roger sir; I will recover my
fishing gear right away. Over.
Sepah Navy warship4: Shark, this is Sepah Navy warship. Back to channel 16. Out.
Shark: Sepah Navy warship, this is Shark. Roger; Channel 16. Out.



2. Let’s Learn

Form of Standard Verbs and Sentences
Where possible, sentences should be introduced by one of the following verb forms:

Indicative Negative Interrogative
I require I do not require Do I/You require?
I am I am not Am I/Are you?
You are You are not Are you?
I have I do not have Do you have?
I can I cannot Can 1? / Is it possible? /Can you?
I wish to I do not wish to Do you wish to?

I will -- future

I will not —future

Will you? --future

You have permission

You do not have permission

Do I/You have permission?

Advise Advisenot | .
There is There is not Is there?
What is/are?
Where is/are?
When is/are?
Imperative

Always to be used when mandatory orders are being given:

You must

Do not

Must 1?

NOTE: In IMCO, polite words (please, Thank you) are usually avoided.

Example:

I will heave up anchor. (Indicative)

I will not heave up anchor. (Negative)
Will you heave up anchor? (Interrogative)
Advise you heave up anchor. (Advisory)
You must heave up anchor. (Imperative)

Do not heave up anchor. (Imperative (Negative))

Must I heave up anchor? (Interrogative)

\
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Ambiguous words

Some words in English have meanings depending on the context in which they appear.
Misunderstandings frequently occur, especially in VTS communications, and have produced
accidents. Such words are:

The conditionals “may”, “might”, “should” and “could”

May

Do not say: “May I enter the fairway?”

Say: “QUESTION. Do I have permission to enter the fairway?”
Do not say: “You may enter the fairway.”

Say: “ANSWER. You have permission to enter the fairway.”

Might
Do not say: “I might enter the fairway.”
Say: “INTENTION. I will enter the fairway.”

Should

Do not say: “You should anchor in anchorage B 3.”
Say: “ADVICE. Anchor in anchorage B 3.”

Could

Do not say: “You could be running into danger.”
Say: “WARNING. You are running into danger.”
Can

The word “can” describes either the possibility or the capability of doing something. In the
IMO SMCEP the situations where phrases using the word “can” appear make it clear whether
a possibility is referred to. In an ambiguous context, however, say, for example: “QUES-
TION. Do I have permission to use the shallow draft fairway at this time?” Do not say: “Can
I use the shallow draft fairway at this time?” if you are asking for permission.



Group work: Work in groups of five. Use information from the table to make standard
sentences. Student A says an indicative sentence. Student B says the negative form of the

sentence and so on. Then take turns.

Information needed | Indicative | Negative |Interrogative| Imperative | Advisory

enter canal (I /will)

alter course to port
Y
(I/ can) (You)

land on deck
(I/ have permission)

overtake (I/wish to) (negative) | (negative)

ready to get underway

(I'am)
t ist anchor
ug assistance
- g clear of the
(I require) :
fairway
Iranian flag (I have) hoist
dangerous rock
i Ch;
(there is /ahead of Al
course
you)
Example:

I will enter the canal. (Indicative)

I will not enter the canal. (Negative)
Will you enter the canal? (Interrogative)
You must enter the canal. (Imperative)

Advise you enter the canal. (Advisory)
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Responses

When the answer to a question is in the affirmative, say:
“Yes....” followed by the appropriate phrase in full.
When the answer to a question is in the negative, say:
“No ...” followed by the appropriate phrase in full.
To show understanding or receiving a message, say:

“Roger.”

When the information requested is not immediately available, say:
“Stand by” followed by the time interval within which the information will be available.
When the information requested cannot be obtained, say:
“No information.”
When a message is not understood, say:
“Message not understood.”
When an INSTRUCTION (e.g. by a VTS Station, naval vessel or other fully authorized
personnel) or an ADVICE is
given, respond if in the affirmative:
“I will/can ...” - followed by the instruction or advice in full; and, if in the negative,
respond:
“I will not/cannot ...” - followed by the instruction or advice in full.

Example:

ADVICE. Do not overtake the vessel North of you.
Respond: I will not overtake the vessel North of me.

Pair work Complete the conversations. Then practice with your partner.

A: Do you have any security teams on board? Over.
B , I don’t. No security teams on board. Over.

A: Would you let me know the weather forecast for next 24 hours? Over.
Bro , it will be ready within 5 minutes. Over (information is not accessible right now)

A: Are you equipped with AIS? Over.
B:.......... , I am. I’'m equipped with AIS. Over.

A: You are ordered to heave up anchor and keep clear of the fair way. Over.
B:...o... . (Message is received and understood)

IR



I A: Advise you make course of 150° and turn at the fairway buoy. Over.
B:........... . (Message is heard but not comprehended)

I3 A: Do you know where the position of fairway buoy is? Over.
B:........... . (The answer is not obtainable)

3. Reading

Morvarid Operation

Morvarid was an operation launched by the Iranian Navy and Iranian Air Force against the
Iraqi Navy and Air Force on 28 November 1980 in response to Iraq positioning radar and
monitoring equipment on the Al-Bakr and Khor-al-Amaya oil rigs to counter Iranian air
operations. The Operation resulted in a victory for Iran, which managed to destroy both oil
rigs as well as much of the Iraqi Navy and did a lot of damage to Iraqi ports and airfields.
After the technicians of the Islamic Republic of Iran’s Air Force (IRIAF) prepared as many
planes and helicopters as possible, on the a ernoon of the 28 November, Phantoms and
Tigers began a new series of strikes against Iraqi airfields around Basrah, and shot down
one defending MiG-21 during this opera ons. So the Iranian opera on named Morvarid
began. During the night hours of the 29 November 1980, at least six ships of the Islamic
Republic of Iran Navy’s (IRINA) Task Force 421 landed a group of Marine Commandos
on the Iraqi oil terminals at Mina al Bakr and Khor-al-Amaya. The operation supported by
different helicopters and planes took the enemy completely by surprise. During the short
gun fight, most defenders were gunned down. After that, the Marines placed a large number
of bombs and mines before being evacuated by helicopters. A series of fierce explosions
shattered the air, as further Iraqi oil installations and very important early warning bases
were going up in flames.

At the same time, two Iranian missile boats of the Combatant II class, Peykan and Joshan,
blocked the entrance into the ports of Al Faw and Umm Qasr and bombarded both facilities
where meanwhile over 60 foreign ships were blocked.

The Iraqi Navy was compelled to react, and in the morning, two groups of motor -
torpedo boats, and five fast-attack crafts started a counterattack. Both Iranian and Iraqi ships
exchanged intensive missile fire, and Iranian Harpoon missiles scored several hits and
sank two Osas. After a while, however, Peykan was attacked by three further Osa II boats
and the crew called the IRIAF for help. Immediately, two Phantoms, both armed with six
AGM - 65A Maverick air-to-ground missiles, were immediately flew from Bushehr and
sent to the north. However, they couldn’t reach the scene of the naval battle before Peykan
was sunk due to the hits of two SS-N-2 Styx surface-to-surface missiles. Outraged, two
Phantoms crew opened fire at every Iraqi ship that could be found: three Iraqi Osa IIs as
well as four P-6s were sunk in less than five minutes! Couple of minutes later, four F-4Ds
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from Shiraz bombed the port of Al Faw and adjacent depots and magazines with laser-
guided bombs, while surrounding Iraqi SAM-sites were hit by F-4Es and F-5Es.

A . Pair work Read the article. Then talk about these questions.

What was Iran’s intention of carrying out Morvarid operation?
Which Iranian forces were involved in the operation?
What type of Iranian warship was attacked and sunk in the operation?

What Iraqi equipment, ships, planes, etc. were damaged or destroyed in the operation?



4. Nautical terms

Draught

The depth of a ship below the water line
measured vertically to the keel. The draft
of a ship determines the minimum depth
of water necessary to navigate without
grounding.

Freeboard

The distance between the main deck and
waterline is called Free Board.

Height

The distance between the water line and
the highest point of the ship.

4
&
—



B cblcws:

Pl ploogy

Lesson 7

You Are Crossing My Net

1. Ship to Ship Communication

Persian Enterprise:

M.V ALIAS:
Persian Enterprise:
M.V ALIAS:

Persian Enterprise:
M.V ALIAS:
Persian Enterprise:

M.V ALIAS:

Persian Enterprise:

M.V ALIAS:

Persian Enterprise:

M.V ALIAS:

Persian Enterprise:

West bound vessel in position

26° 43'N, 053° 15.6'E, this is
Persian Enterprise flashing at you. Over.
Persian Enterprise, this is M.V

Alias. You are in sight. Over.

M.V Alias, this is Persian Enter prise.
Shift to channel 73. Over.

Persian Enterprise, this is M.V Alias.
Shifting to channel 73. Over.

M.V Alias, this is Persian Enterprise. Coming please. Over.

Persian Enterprise, this is M.V Alias. Goon. Over.

M.V Alias, this is Persian Enterprise. I’'m a fishing vessel and [ have

fishing gear. You are crossing my net. Please change course to port and
keep a distance of 3 nautical miles. Over.

Persian Enterprise, this is M.V Alias. Roger sir; I’'m altering course to
port to avoid crossing your net. Is there any other fishing gear ahead of
me? Over.

M.V Alias, this is Persian Enterprise. There are small fishing boats

with nets in this area which may foul your propeller. You need to keep a
sharp lookout and navigate cautiously in the area. Over.

Persian Enterprise, this is M.V Alias. What course do you suggest

me to keep well clear of fishing boats and their gear? Over.

M.V Alias, this is Persian Enterprise. Advise you change course to

port and make a distance of at least 10 nautical miles from the coast line
and keep this distance until you pass the area. Over.

Persian Enterprise, this is M.V Alias. Thank you for your guidelines.
Channel 16. Out.

M.V Alias, this is Persian Enterprise. Wish you a safe voyage.

Channel 16. Out.



A. Complete the conversations with the words from the box. Then practice with a partner.

danger, voyage, keep, roger, make, foul, avoid, fishing, cross, alter, recommendation, suggest, turn

A:You are about to.......... my net. .......... to starboard and .......... a distance of 2 nautical
miles right away.
B:.......... CIwilloooll, course to starboard to.......... crossing your net.
A: You are running into.......... . There are.......... gear dead ahead of you.
B: Roger; I will keep clear of fishing gear not to .......... my propeller.
A: What course do you.......... ?
B: Advise you.......... course of 160 degrees.

A: Thank you for your.......... .
B: Wish youasafe .......... .

B. Pair work Match the words to their meanings. Use a dictionary.

Cross a. cause something to become caught in something such asnet or ropes; entangle.

foul b. prevents something from happening.

voyage c. completely ahead

propeller d. stay away

fishing gear e. go across from one side of something to the other

4 dead ahead f. a device which causes a ship or aircraft to move, consisting of two or
more blades which turns round at high speed.

avoid g. in a careful manner

K cautiously h. fishing equipment

EX keep clear i. a long journey, especially by ship
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2. Let’s Learn

Standard safety message

SECURITE is used to announce a safety
message.

Structure

After the transmission of a DSC Safety Call,
switch the transmitter to VHF Channel 16
or frequency 2182 kHz (if not automatically
controlled) and transmit the safety message as
follows:

SECURITE (repeated three times)

ALL STATIONS (or all ships in a specific geographical area or to a specific station) (repeated
three times)

THIS IS- the 9-digit MMSI of the vessel plus name / call sign or other identification — the text of
the safety message.

Example
SECURITE SECURITE SECURITE
ALL SHIPS ALL SHIPS ALL SHIPS IN THE PERSIAN GULF
THIS IS FOUR-ONE-NINE-ZERO-SEVEN-SEVEN-ZERO-ZERO-ZERO
MOTORVESSEL “DEVPRAYAG” CALL SIGN VICTOR VICTOR JULIET SIERRA
DANGEROUS WRECK LOCATED IN POSITION TWO NAUTICAL MILES
SOUTH OF SIRRIISLAND OVER

Group work: Work in groups of three. Put information from the chart in the example above.
Then practice with members of your group.

Name Upper Court Mangolia Daffodil
Call sign 9HIEB SBGY3 9H2DS
MMSI 256002000 209252000 256630000
Safety message unlit derelict vessel storm warning missile exercises in area
A: 26° 50'N
056° 45'E
S 4.7 Nm north of B: 26° 50'N
Position/time Abu Musa island at 1000 UTC 056° 45' L
C: 26° 47'N
056° 39'E




3. Reading

Electronic Chart Display and Information System

ECDIS is a computer-based navigation
information system that complies with
International Maritime Organization
(IMO) regulations and can be used as an
alternative to paper nautical charts. An
ECDIS system displays the information
from electronic navigational charts and
integrates position information from the
Global Positioning System (GPS) and
other navigational sensors, such as radar
and automatic identification systems
(AIS). It may also display additional
navigation-related information, such as
Sailing Directions and depth of water.

Read the article. Mark the sentences true (T) or false (F).

ECDIS...

is a navigation information system which uses paper nautical charts.
provides information about depth of water.

gives us information about where to drop anchor.

cannot display the speed of our own ship.

can show the place of buoy, wrecks and oilfields.

4. Nautical terms

Forward

The direction toward the bow or front of a ship; Aft
the shortened version" fore” is sometimes used.

Aft —»  Forward

The direction toward the stern.
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Starboard
Facing the bow, everything on the right-hand
side of the ship.
Port

Facing the bow, everything on the left-hand
side of the ship.

Brow or gangplank

A short, straight, flat piece of equipment with
one end on the ship, the other end on land, and
rollers to allow for changing water levels.

5. Nautical terms ,

Gangway

An opening in the side of a ship that allows
one to go on or off; sometimes refers to the
entire entranceway, including the brow.

Pier

A platform extending from land over water,
used to secure, protect, and provide access to
ships and boats.
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| Am on Fire

1. Ship to Ship Communication

Eight Ocean: Mayday Mayday Mayday.
This is 218336000, motor vessel
Eight Ocean, Call Sign DFIF2. [ am
in position 28° 39" N, 050° 08" E.I am
on fire. I require assistance. Over.
(After a while)
Evergreen: Eight Ocean, this is Evergreen. I’'m
approaching you to help. Where is the fire? Over.
Eight Ocean: Evergreen, this is Eight Ocean. Fire is in holds. Over.
Evergreen: Eight Ocean, this is Evergreen. Are dangerous goods on fire? Over.
Eight Ocean: Evergreen, this is Eight Ocean. Negative sir. Dangerous goods are not on fire. Over.
Evergreen: Eight Ocean, this is Evergreen. I’'m sending a boat to you. What kind of
assistance is required? Over.
Eight Ocean: Evergreen, this is Eight Ocean. I require portable CO2 extinguishers. Over.
Evergreen: Eight Ocean, this is Evergreen. The boat will reach you in 5 minutes.
Stand by on this channel. Over.
Eight Ocean: Evergreen, this is Eight Ocean. Thank you sir. I’'m waiting for your assistance. Over.
(After 30 minutes)
Evergreen: Eight Ocean, this is Evergreen. Over
Eight Ocean: Evergreen, this is Eight Ocean. Go ahead sir. Over.
Evergreen: Eight Ocean, this is Evergreen. Is the fire under control? Over.
Eight Ocean: Evergreen, this is Eight Ocean. Yes, fire is under control. Over.
Evergreen: Eight Ocean, this is Evergreen. Do you have any injured persons on board? Over.
Eight Ocean: Evergreen, this is Eight Ocean. Negative sir. No persons injured. Thank you
very much for your timely assistance. Your boat is going back to you. Over.
Evergreen: Eight Ocean, this is Evergreen. Have a safe journey in the Persian Gulf.
Channel 16. Out.
Eight Ocean: Evergreen, this is Eight Ocean. Thank you so much again. We really appreciate
your assistance. Channel 16. Out.
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Pair work Take turns asking these questions. Use information from the boxes a and b.

A: Where is the fire?

B: Fire is on deck.

A: What kind of assistance is required?
B: I require firefighting assistance.

a b
on deck firefighting assistance
in engine room breathing apparatus-smoke is toxic
in hold (s) foam extinguisher
in superstructure co2 extinguishers
in accommodation fire pumps
in mess aerosol extinguishers

2. Let’s Learn

Standard distress message
MAYDAY is used to announce a distress message.

Structure

A vessel in distress should commence the distress traffic on one of the international distress
traffic frequencies such as VHF Channel 16 or frequency 2182 kHz (if not automatically
controlled) as follows:

MAYDAY

THIS IS- the 9-digit Maritime Mobile Service Identity code (MMSI) plus name / Call Sign
or other identification of the vessel calling

the position of the vessel
the nature of distress
the assistance required

Any other information which might facilitate rescue.



Example:

MAYDAY (repeated 3 times)

THIS IS FOUR-ONE-NINE-ZERO-SEVEN-SEVEN-ZERO-ZERO-ZERO
MOTORVESSEL “DEVPRAYAG” CALLSIGN VICTOR VICTORJULIET SIERRA

POSITION TWO SEVEN DEGREES ONE TWO DECIMAL EIGHT MINUTES

NORTH

ZERO FIVE ONE DEGREES FIVE FIVE MINUTES EAST
I AM ON FIRE AFTER EXPLOSION
I REQUIRE FIRE FIGHTING ASSISTANCE

SMOKE NOT TOXIC  OVER
Group work: Work in groups of three. Put information from the chart in the example above.
Then practice with members of your group.

Name Puelo Daffodil Golf Glory

Call sign A8KH6 9H2DS8 A8QWS

MMSI 636013061 256630000 563862000

Position 26° 04’ N,054° 04'E |26° 19' N, 054° 46' E | 26° 03'N,055° 00" E

Nature of distress fire Flooding dange'rous list to
port side

Assistance required | firefighting assistance | Pumps tug assistance

Other information

dangerous cargo are
not on fire




B el s o) ooy

3. Reading

COLREGS (2)

Risk of Collision

Vessels must use all available means to determine the risk of a collision, including the use of
radar, if available, to get early warning of the risk of collision by radar plotting or equivalent
systematic observation of detected objects. (e.g. ARPA, AIS).

If the distance of any vessel is reducing and her relative bearing is not changing much or
it is a large vessel or towing vessel at close distance, or if there is any doubt, then a risk of
collision shall be deemed to exist. Actions taken to avoid collision should be:

@ positive

@ obvious

@® made in good time

Overtaking

An overtaking vessel must keep out of the way of the vessel being overtaken. ‘Overtaking’
means approaching another vessel at more than 22.5 degrees abaft her beam, i.e. so that at
night, the overtaking vessel would see only the stern light and neither of the sidelights of
the vessel being overtaken.

Head-on situations

When two power-driven vessels are meeting head-on, both must alter course to starboard so
that they pass on the port side of the other. ‘Head-on’ means seeing the other vessel ahead
or nearly ahead so that by night her masthead lights are actually or nearly lined up and/or
seeing both her sidelights, or by day seeing a similar aspect of her.

Crossing situations

When two power-driven vessels are crossing, the vessel which has the other on the
starboard side must give way and avoid crossing ahead of her.




A. Fill the blanks with words from the text. Make any changes required.

A is a light at the top of a mast.

When the masthead lights of the vessel ahead are .......... , a head-on collision is imminent.
When you intend to .......... the vessel ahead of you, you must inform her.

Using radar can greatly help officer of the watch .......... the risk of a collision.

The radar operator.......... all detected objects.

[@ The submarine is impossible to .......... on radar.

When you are missing at sea and you do not know where you are, a .......... can really help

you get to your destination.

B. Pair work Tick (v) the correct sentences. Cross (%) the incorrect ones. Then compare with
a partner and explain your reason.

A vessel being overtaken must keep out of the way of an overtaking vessel. ]
The overtaking vessel cannot see side lights of the vessel being overtaken. []
In head-on situations, both vessels must alter course to port. ]

In crossing situations, the vessel which has the other on the port side is given priority. []

.,
O
—
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4. Nautical terms ,

Aboard or on board

On the ship.

Underway

Describes a vessel which is not at anchor,
or made fast to the shore, or aground.

Traffic lane

An area within defined limits in which
one-way traffic is established.




Traffic separation scheme

A scheme which separates traffic proceed-
ing in opposite or nearly opposite by the
use of a separation zone or line, traffic
lanes or other means.

Traffic lane

Breakwater:

A barrier, usually constructed of stones,
placed around a harbor to absorb the impact
of waves. When entering and leaving port, a
ship often passes a breakwater.

Steer

Keep the ship’s heading in a desired
direction.

=
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Lesson 9

Risk of Collision Is Imminent

1. Ship to Ship Communication

Damoon: North West bound tanker on my staroard bow
proceeding at a speed of 17 Knots, this is
Damoon calling you on channel 16.Over.

Genius: Damoon, this is Genius. Over.

Damoon: Genius, this is Damoon. Alter to channel
67. Over.

Genius: Damoon, this is Genius. Altering to channel 67.
Over.

Damoon: Genius, this is Damoon on channel 67. Coming please. Over.

Genius: Damoon, this is Genius. Go ahead. Over.

Damoon: Genius, this is Damoon. According to your present course and speed, risk of collision
is imminent, and I am restricted in my ability to maneuver because I am towing a

huge barge. You are requested to keep well clear of me by either reducing speed or
changing course. Over.

Genius: Damoon, this is Genius. Roger sir; I will alter my course to port side and pass your
astern. Over.

Damoon: Genius, this is Damoon. Thank you very much sir. Wish you a safe voyage. Channel
16. Out.

Genius: Damoon, this is Genius. Thank you sir. Have a safe voyage too. Channel 16. Out.

Complete the statements with the words in the box. Then compare with a partner.

imminent, collision, maneuver

restricted, tug, derelict

clear, collided

lama........... engaged in towing. Keep well ........... of me.

Risk of ........... is probable. Port to port. Ok?

El I cannot change course. [ am ........... in my ability to ........... .

1 I can see your side lights simultaneously. A head-on collision is ...........

B An unlit ........... vessel has been reported in the vicinity of Khark 1sland Keep a sharp
lookout to avoid collision.

[@Thave........... with an unknown vessel. [ require assistance.

170



2. Let’s Learn

Standard urgency message
PAN PAN is used to announce an urgency message

Structure
After the transmission of a DSC Urgency Call, switch
the transmitter to VHF Channel 16 or frequency 2182
kHz (if not automatically controlled) and commence
the urgency traffic as follows:
PAN PAN (repeated three times)
ALL STATIONS (repeated three times)
THIS IS- the 9-digit MMSI of the vessel plus name
/ Call Sign or other identification

- the position of the vessel

- the text of the urgency message.

Example
PAN-PAN PAN-PAN PAN-PAN
ALL STATIONS ALL STATIONS ALL STATIONS

THIS IS FOUR-ONE-NINE-ZERO-SEVEN-SEVEN-ZERO-ZERO-ZERO
MOTORVESSEL «DEVPRAYAG» CALL SIGN VICTOR VICTOR JULIET SIERRA

POSITION TWO SEVEN DEGREES ONE TWO DECIMAL EIGHT MINUTES NORTH
ZERO FIVE ONE DEGREES FIVE FIVE MINUTES EAST

I HAVE LOST A PERSON OVERBOARD
I REQUIRE SEARCH AND RESCUE ASSISTANCE OUT

Group work Work in groups of three. Put information from the chart in the example above.
Then practice with members of your group.

Name Magnolia Genius Qiu Chi
Call sign 5BGY3 EPAH6 VREVS
MMSI 209252000 422889000 477185500
Position 25°49'N, 055°43'E |26° 43'N, 055° 16'E | 26° 03.7'N, 055° 26'E
Nature of urgency | injured person problem with helm | problems with engines
Assistance required | medical assistance |tug assistance tug assistance

—
ANy
O
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3 Reading .

A baseline is the line from which the seaward limits of a state's territorial sea and certain
other maritime zones of jurisdiction are measured. Normally, a sea baseline follows the
low-water line of a coastal state. When the coastline is deeply indented, has fringing islands
or is highly unstable, straight baselines may be used.

A nation's internal waters cover all waters and waterways on the landward side of the
baseline from which a nationss territorial waters is defined. It includes waterways such as
rivers and canals, and sometimes the water within small bays. According to the United Na-
tions Convention on the Law of the Sea, the coastal nation is free to set laws, regulate any
use, and use any resource. Foreign vessels have no right of passage within internal waters,
and this lack of right to innocent passage is the key difference between internal waters and
territorial waters.

Territorial waters, or a territorial sea, as defined by the 1982 United Nations Convention
on the Law of the Sea, is a belt of coastal waters extending at most 12 nautical miles from
the baseline of a coastal state. The territorial sea is regarded as the sovereign territory of the
state, although foreign ships (both military and civilian) are allowed innocent passage
through it; this sovereignty also extends to the airspace over and seabed below.

An exclusive economic zone is a sea zone over which a state has special rights over the
exploration and use of marine resources. It stretches from the seaward edge of the state's
territorial sea out to 200 nautical miles from its coast. In casual usage, the term may include
the territorial sea and even the continental shelf beyond the 200 mile limit.
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A. Complete the sentences with words from the box. Use the correct form of the verbs. You
don’t need all the words.

measure, straight, exploration, sovereign, jurisdiction, belt, territory, casual, extend, costal

Extensive .......... for oil was carried out using the latest drilling technology.

He was wearing a .......... shirt at party.

Black .......... is the highest rank in most martial arts.

The sailor .......... the length of the rope carefully.

In accordance with international law, every country has .......... control over its internal waters.

[l Bumusa, the Greater Tunb and Lesser Tunb are under Iranian exclusive .......... .
Territorial waters .......... 12 nautical miles from the baseline of a littoral state.

K3 You are proceeding in the waters of Iranian .......... .

B. Fill the gaps with words having approximately opposite meanings.

edge, landward, free, indented, bay, seaward, limited, straight, middle, cape

.......... Foeeeaenn
.......... F oo
.......... F oo
.......... F oo

C. Match words 1- 7 to their meanings.
state a. straight

coastal \ b. edge

extend c. country

sovereign d. land

zone e. littoral

[ territory  f. absolute

fringe g. area
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D. Mark the sentences true (T) or false (F). Then compare with a partner.
A baseline is the line from which the limit of a territorial sea is measured.
Inland rivers are regarded as internal waters.
Foreign vessels have the right of innocent passage through internal waters of a country.
Saleh oilfield which is 22 miles from Iranian baseline is located in Iranian territorial waters.

Exclusive economic zone extends 200 nautical miles from the seaward edge of littoral
state’s territorial sea.

4. Nautical Terms

Vessel turning

A vessel making large alteration in course.

Vessel turning

A vessel which is proceeding from sea to
harbor or dock.




Vessel outward

A vessel which is proceeding from harbor
or anchorage to seaward.

Pitch

The motion caused by the rising and falling
of the bow and stern of a ship.

Roll

The motion of ship from side to side.
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The Ship and Shipboard Terms

The terms that we will discuss here are part of the language used by many mariners in the
world. To a great extent, the same terms are used by English spokensea fearers.

Since many maritime and naval traditions have been greatly influenced by the traditions
and language of the British navy, English has become the international language of the seas.
Every seaman should be familiar with nautical terms and definitions.

Ship is a seagoingvessel capable of making ocean trips. A boat is smaller and is normally designed
for short trips in coastal waters.

«Welcome aboard» is the phrase that greets anyone
boarding a ship for the first time.

Deck is that portion of the ship on which one stands or
walks, like floor of a building.

Gangway is an entrance on the side of a ship that allows
one to go on or off.

Figure 1. Gangway

Walking toward the front or bow of the ship, AFt

one is walking forward; walking toward Fore and AFt center line
. . . Forward

the rear or stern of a ship, he is walking aft.

Amidships refers to the middle of a ship.

Figure 2
Standing on the deck, facing toward the bow, Port
on the right is the starboard side of the ship,
and on the left is the port side of the ship. Starboard
Figure 3

Cabins are individual rooms in a ship. The walls are called bulkheads. There are various openings
in a ship such as doors, hatches, portholes, manholes, windows, etc.
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Two types of hatch covers for cargo ships




Exercise 1:
Match the words on the left with the definitions on the right according to this unit.

Bow or stem p Left side of a ship.

Forward / The back portion of a ship

Stern / An opening ona deck

Aft / Right side of a ship

Amidships: / The front part of a ship

Starboard side / The direction toward the stern

Port side 4 The middle of a ship

Hatch The direction toward the bow or front of a ship
Exercise 2:

Complete the following sentences with the appropriate word or phrase.
Example: The rear of a ship is called ...... stern................
Aboatissmallerthana ......................

A cargo hatch is normally found onthe main ......................

.............................. is the phrase that greetsanyone boarding a ship for the first time.
...................... isan entrance on the side of a ship.
STRUCTURES:

Imperatives
Study these sentences:

Instructions. We can use the imperative to give instructions.

Remove the bolts on the back lid of the pump.
Go forward and then turn to the port side.

First, disconnect the electricity,
Then, remove the old Lamp,
Next, screw in the new Lamp,
Finally, switch on the Lamp.
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You must first report to the chief officer.
You should go through the security, into the base.
You may take a walk on the deck after your work time.

Orders.We can use the imperative to give a direct order.

Alter your course to starboard!

Don't enter the engine room!
Stop/Avoid interrupting a transmission!
Repeat your distress message please!

Exercise 3:
Put the words in order to make complete sentences:

a) instructions/ please/ the/ read.

Exercise 4:

Match the two halves of the sentences:

You must a) the exam in one hour.

Please help b) after you are done watching.
Stop c) put your things in the cabin.
You should finish  d) to clean the alley way.
Finally report e) interrupting the chief officer.
[ You may rest f) to the chief officer.



Types of Ships

Ships are generally classified in two groups: Naval Ships, Merchant Ships.
Naval Ships are either warships or auxiliary ships. There are different types of naval vessels.
For example, frigates such as I.R.I. Jamaran and Auxiliary support vessel I.R.l. Kharg.

Merchant ships can be classified by their purpose. Different types of merchantvessels are
known by certain task*’she” is required to perform. Generally, they belong to one of the fol-
lowing main types:

Passenger ships:

These ships are designed to carry passengers, their luggage and occasionally their cars.

Cargo ships:

1. General cargo ships: These vessels are designed to carry all types of general dry cargo.

2. Reefer ships: cargoes, such as vegetables, fruit, frozen meatand dairyneed to be stored and
carried under particular temperature. Reefer ships are designed to carry such cargoes.
Container ships: Container itself, has recently changed the cargo carriage in many different
ways. Container vessels are designed to carry containers.

Bulk carriers:

These ships are designed to carry bulk cargoes such as grains and ores. Bulk carriers are different
in size and tonnage.

Tankers:

Tankers are designed to carry crude oil and its products. They are subdivided into Crude oil
tankers, Product carriers, chemical tankers and gas carriers.
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STRUCTURES:

Quantifiers

A quantifier is a word or phrase which is used before a noun to indicate the amount or quantity:
(somey, <manyy, <a lot of> and <a few> are examples of quantifiers.

Some quantifiers can be used with both countable and uncountable nouns.
Examples:

There are some engineers working here.

He's got only a few personnel in the engine room.

How much money have you spent on your last travel?

There is a large quantity of fish in this river.

She's got more crewmembers than the other ship.

Some important quantifiers:

With Uncountable Nouns
Much (in negative and interrogative sentences)

a little/little/very little *
With Countable Nouns

many(in negative and interrogative sentences)
a few/few/very few **
a number (of)
several
each/ every***
both
With Both
all
enough(enough+ a noun/ an adj.+ enough)
more/most
less/least
no( with an affirmative verb)
none of****

not any



any (in negative and interrogative sentences)
a lot of(in affirmative, negative and interrogative sentences)
lots of(in affirmative sentences)

plenty of( in affirmative sentences)

NOTES:

*little, very little mean that there is not enough of something.
a little means that there is not a lot of something, but there is enough.

**few, very few mean that there is not enough of something.
a few means that there is not a lot of something, but there is enough.

***\\e use every or each with a singular noun to mean all:

****None is a pronoun and doesn't need a noun. It can be used for zero quantity in short an-
Swers. e.g.

How much money do you have?

None

Exercise 1:

In the following sentences, fill in the blanks with one of the quantifiers in parentheses.
| am having ........ of trouble repairing this oil pump. (a lot- most — some — many)
Bulk carriers can carry (many — much — more — few) types of bulk cargo such as grains.

With the growing role of sea travel, there are (much — many -most — a lot of) passenger ships
providing regular service between ports.

3 We're close to the project’s deadline, but there is still (much — enough — several — many)
time left.

ElAlthough there are (a little — a few — much — many) brilliant officers working on merchant
ships, hundreds are working ashore.

[3 Seaman Ghasem and Seaman Farid have taken (plenty of — many — much — a great deal)
navigation courses.

I'm sorry, | can't buy those shoes, I have( little — less — few — a little) money with me.
EJ Our ship has got (a little — little — much — enough) space for hundreds of passengers.

El There isn't (much — a little — more — little) fuel left in the fuel oil tank.
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Exercise 2:

Choose the best answer.
a) Thereis ...... need to be worried about tomorrow’s test.

no

none
b)Hehas .......... time to study.

few

little
c) I have towork ........ , at least ten hours a day.

much

a lot
d) Do you speak French?Yes, ..............

a little

a few
e)Thereare .....cvvvvvvvviiviininnenn, for the crew.

compartments enough

enough compartments

Any

None
g) Canyou giveme ................... books for the exam?

a couple of

a bit of
h) When we got there, ................... ships had left the port.

both the

the both
i) Canyou giveme ........... advice?

an

some



Navigation

Navigation is a combination of both science and art. Methods of navigation have been changed
throughout the time by new technologies.

Navigation can be of three types: Coastal Navigation, Celestial navigation and Electronic
Navigation.

Coastal Navigation involves navigating in or near coastal waters, using navigational marks
and land marks.These navigational marks which aid navigationmay include lights, buoys
andbeacons.

In coastal navigation, the range and bearing taken from land and navigational marks help to fix
a position. The measurement of water depth,may also guide the mariners for safe navigation.
The effect of wind and current shall be considered to estimate the position of the ship.

N
s

Celestial Navigation is the determination of position by observing the celestial bodies; the
sun, themoon, planetsand stars. The angle of elevation above the horizon for a heavenly body
is first measured with an observational instrument which is called sextant. The observed angle
is thencompared with a mathematical calculation of that angle for the position of that heavenly
body at that time. The difference between the observed angle and the mathematical angle is
used to determine the location of the observer.
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Electronic Navigation is forms of navigation to help navigators, which rely on technology
powered by electricity.Methods of electronic navigation include:

Satellite navigation; the use of satellite navigation systems such as GPS to fix an exact position.
Radio navigation; the application of radio frequencies to determine a position.

Radar navigation, the use of Radar, to determine position relative to known objects.

Match the words on the left with definitions on the right.

Celestial Navigation Determining the position of ships by use of GPS.

Radar Determining the position of ships by observing the celestial
bodies.

Radio navigation An observational instrument for measuring the angle of
elevation above the horizon for a heavenly body.

Satellite navigation Detection and ranging of objects.

Sextant Determining the position of ships by radio frequencies.



Exercise 2:

Complete the following sentences with the appropriate word or phrase.

Example: ...Celestial navigation... is the determination of position by observing the celestial
bodies.

The study of ............ is the learning of how to measure and use position, direction,
distance, time, and speed.

The angle of elevation above the horizon for a heavenly body is first measured with ..............

EIThe sun, the moon, planets, and stars are ............ bodies.
A|........ involves navigating in or near coastal waters, using navigational marks and land marks.
Exercise 3:

Choose the best answer:
How does Coastal Navigation determine position?
a) By advancing a known position for courses and distances.
b) By making use of specific aids to navigation such as buoys, beacons.
¢) By measuring radio frequencies.
Which kind of navigation usessextant to measure the angle of elevation above horizon
for a heavenly body?
a) Radio navigation
b) Satellite navigation
c) Celestial navigation
What kind of navigation can we use when the object's position is known?
a) Piloting
b) Celestial navigation
¢) Radar navigation
E1 GPS is the examples of ..............
a) Celestial navigation
b) Satellite navigation
¢) Radar navigation
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Satellite Positioning System

The Global Positioning System (GPS) is a utility that provides users with positioning,
navigation, and timing services. This system consists of three segments: the space segment,
the control segment, and the user segment. The United States(US) develops, maintains, and
operates the space and control segments.
The GPS space segment consists of groups of satellites transmitting radio signals to users. For
the past few years, the total number of operational GPS satellites has been 31. It is supposed to
have 24 operational GPS satellites available almost at any time. GPS satellites fly in medium
Earth orbit (MEO) at an altitude of approximately 20,200 km (12,550 miles). Each satellite
circles the Earth twice a day.
The satellites in the GPS groups are arranged into six equally-spaced orbital planes surrounding
the Earth. This arrangement ensures users can view at least four satellites from any points on the
planet as each plane contains four satellites. The extra satellites may increase GPS performance.

W\ ;
"‘h e

The Satellite Network

GLONASS or Global Navigation SatelliteSystem, is a space-based satellite navigation system.
It provides an alternative to GPS and is the second navigational system in operation with global
coverage and of comparable precision.

Galileo is the global navigation satellite system (GNSS) that is currently being created by the
European Union (EU) and the European Space Agency (ESA) which is named after the Italian
astronomer Galileo Galilei.

The BeiDou Navigation Satellite System (BDS), is a Chinese satellite navigation system. It
presently gives local services with planning to provide global coverage in future.




Exercise 1:

Match the words on the left with definitions on the right.

The number of satellites in | The second navigational system in operation with global coverage
the GPS groups

Galileo 6 satellites

GLONASS Chinese satellite navigation system

BeiDou Currently being created by the European Union
STRUCTURES:

Indirect Questions:

Direct questions are the “normal” questions that we can ask friends, family members, and
people thatwe know well.
Example of a direct question:

“Where’s the engine room?”

Indirect questions are a little more formal and polite. We use them when talking to a person we
don’t know very well, or in professional situations. Indirect questions are formed in a different way.

Example of an indirect question:
“Could you tell me where the engine room is?”

You may use the following patterns to begin indirect questions:

Could you tell me...?
Do you know...?

I was wondering...

Do you have any idea...?
I’d like to know...
Would it be possible...?
Is there any chance...?

Like direct questions, they demand a response, but they are expressed as declarations without
the formal characteristics of a question. That is, they have no inversion, no interrogative words,
and no special intonation.

In indirect questions with is/are, the verb (is) comes after the subject.
Example:
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In indirect questions, we don’t use the auxiliary verbs do/does/did.
Again, there is no auxiliary verb did in the indirect question.
For direct questions with can, we can use the phrase “would it be possible...” to make it
indirect.
“Is there any chance...” is another option for forming indirect questions with can.
The auxiliary verbs have and has can be used in both the direct and indirect questions — but
in the direct
question,“has”comesbefore thesubject,andintheindirectquestion,“has”comesafter the subject.
For instance:
( Direct Question ) What time is it?
- (Indirect Question) Do you know what time it is?
( Direct Question )Who is the shipowner ?
- (Indirect Question) | don't know who the ship owner is.
( Direct Question )Where can I find the master?
- (Indirect Question) Can you tell me where I can find the master?
(Direct Question) How has he managed to perform so many duties?
- (Indirect Question) Do you have any idea how he’s managed to perform so many duties?
* Be careful with do/does/did questions (simple present and past). We say:
( Direct Question ) What time does the container vessel arrive?
- (Indirect Question) Do you know what time the container vessel arrives?
( Direct Question ) How did you survive that heavy hurricane?
- (Indirect Question) | wonder how you survived that heavy hurricane.
( Direct Question ) Where do the cadets sleep?
- (Indirect Question ) Can you tell me where the cadets sleep?

Exercise 2:

Make indirect questions. (There maybe more than one correct answers.)

a) How can | get to the deck?



d) When was this tanker built?

Exercise 3:

Order the words to make indirect questions:

a) the / capable / do / what / carpenter / of / know / is / you?

NOTE: Use if or whether where there is no other question words (what, why, etc.):
e.g. Did anybody see you?
Do you know if (whether) anybody saw you?

Exercise 4:

A Choose the correct indirect question, then supply a proper answer for each one.

Is the tanker the largest type of cargo ship?

a) Can you tell me if is the tanker the largest type of cargo ship?
b) Do you know if the tanker is the largest type of cargo ship?
c¢) Do you happen to know whether cargo ship is the largest type of the tanker?

Is the port on the left side of the ship?

a) Do you have any idea if the ship is on the left side of the port?
b) Could you tell me if is the port on the left side of the ship?
¢) Can you tell me whether the port side is on the left side of the ship?
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Safety Onboard

Safety onboard the ships is an important matter. Normally at sea and often very far from any
possible assistance, there is nobody to help. To have a safe ship, a high degree of importance
must be given to safety onboard.

Onboard training and regular drills are held in order to ensure that the crew has enough safety
awareness. The crew also requires to be trained to use the safety equipment in case of emergency.
The ship’s crewneeds to be educated and to have certificate of competency. They need to
pass safety courses before joining to the ship for the first time. These courses must contain all
safety precautions and measures such as basic safety, First Aid and Firefighting.

Safety clothing: It is essential to wear the proper safety clothing onboard. Safety helmet and
safety shoes are the requirement for working onboard. In addition, certain operations will require
safety harnesses to be worn specially when working aloft.

Electrical safety: Ship’s power supplies may look similar to shore systems, but have slight and
potentially dangerous differences. Do not interfere with any electrical equipment on board at
any time unless you are responsible for.

Lifesaving Appliances:

Life jackets: Life jackets are provided for everybody’s safety on board. They must have a light
and a whistle. They are usually stored in the cabins, but sometimes in navigational bridge, engine

control room and boxes near the lifeboats.

Immersion suit:There should be one set of immersion suit

per person onboard. The insulating quality of the immersion
suits has to be such that the body temperature does not drop
more than 2° C after 6 hours in water with a temperature
between 0° and 2° C.




Life buoys: A number of Life buoys, depending on the ship’s length, are positioned around the
vessel. On each bridge wing there has to be a life buoy, when released, drop by gravity into the
sea. Attached to these buoys, there is a floating smoke and light signals.

Life boats: Lifeboats have to be fitted on ships and shall be capable of accommodating everybody
on board.

Life rafts: Inflatable life rafts located on different parts of vessels to be used in abandoning
ship.

Safety Signs onboard Ship:They alert the crew to hazards, safety equipment, escape way,
enclosed spaces, no entry zones, etc.
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Some safety signs on board ship are as below:

Hazard Safety Equipment Fire fighting

b

Jo ==

Explosive hazard Stretcher

Prohibition Mandatory

No Entry Wear ear protection

w

Life Buoy Fire main section value

What have been mentioned above are the basic safety measures, but there are a lot more for
your own safety. However, if you have a safety problem, you should call the master or the
officer on duty.



Exercise 1:

Match the words on the left with the definitions on the right.

. A number of these appliances, depending on the ship’s length, are
Lifeboats .
positioned around a vessel.
Life jackets These inflatable appliances are located on different side of a vessel.
Life buoys These alert the crew to hazards, safety equipment, escape routes, etc.
. These appliances have to be fitted on board a ship, capable of
Safety signs .
accommodating everybody onboard.
. These lifesaving appliances are provided for everybody on board.
Life rafts . .
They must have a light and a whistle.
Exercise 2:

Choose the proper answer.
According to the text, courses are held and regular drills are carried out to make sure the

a) is familiar with ship’s spare parts.
b) is familiar with safety on board.
c) is familiar with the organization of the ship.
It is important for the crew to use ............. in case of emergency.
a) the improper uniform
b) the personal baggage
c) the right safety equipment
When an individual gets the proper diploma, enough sea service and certain safety courses;
he can obtain .............
a) certificate of seamanship.
b) Sea service certificate.
c) certificate of competency.
Crew shall wear at least ............. and ........... on deck or in the engine room.
a) Safety helmets - safety shoes
b) Safety belts- foot wear
c) life jackets- harness
What does the following sign mean on board a ship?
a) Explosive hazards
b) Stretcher
¢) Fire main section valve
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[@ Which one of the signs below means ““life buoy™?

a)

b)

STRUCTURES:

PREFIXES AND SUFFIXES

Adding affixes to the existing word (the base or root) to form new words is common in
English. Prefixes are added to the front of the base (like—dislike), whereas suffixes are
added to the end of the base (active—activate). Prefixes usually do not change the part of
speech of the base word, but suffixes usually change the part of speech of the word.

Prefixes and suffixes added to verbs:

prefix + verb —verb

Prefix |Meaning Examples

re- again or back restructure, rewrite, reappear, rebuild, reread
dis- reverses the meaning of the verb g:isngl,]:isagree, disarm, disconnect,

un- reverses the meaning of the verb |unbend, uninstall, unfasten

mis- badly or wrongly mislead, misundrestand, misidentify

co- together co-exist, co-operate, co-act




Suffixes used to form verbs with the meaning “cause to be”.

Suffix Example

*-ise, ize stabilise, characterise, symbolise, visualise, specialise
-ate differentiate, liquidate, duplicate, fabricate

-fy classify, solidify, simplify, justify

-en awaken, fasten, shorten, moisten

Prefixes and suffixes added to nouns

prefix + noun— noun

Prefix Meaning Examples

anti- against antibiotic, anticancer, antioxidant

auto- self autobiography, autopilot

co- joint co-founder, co-owner, co-writer

dis- opposite discomfort, dislike

mis- wrong misconduct, mislead, mismanagement

re- again re-organization, re-assessment, re-examination
ultra- beyond ultrasound, ultraviolet

Suffix | Meaning Examples

-ity state or quality of being A ability, similarity, responsibility, curiosity
-ness |state or quality of being A darkness, goodness, awareness
-cy state or quality of being A urgency, efficiency, frequency

Suffixes added to verbs and nouns:

Suffix added to verbs or nouns —adjective

Suffix Example
-al central, political, national, optional, professional, mechanical
-ent different, dependent, excellent
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Suffix Example

-ive attractive, effective, imaginative, repetitive
-0us continuous, dangerous, famous

-ful beautiful, peaceful, careful

-less endless, homeless, careless, hopeless, wireless
-able drinkable, countable, avoidable

-ance guidance, assistance, importance

Negative prefixes added to adjectives:

negative + adjective— adjective

Prefix Examples

un- unfortunate, uncomfortable, unjust

im-/in-/ir-/il- |immature, impatient, improbable, inconvenient, irreplaceable, illegal
non- non-fiction, non-political, non-neutral

dis- disloyal, dissimilar, dishonest

Exercise 3:

According to the given meaning, useproper prefixes for the following nouns, adjectives,
and verbs:

a) Possible:r................oo.. (negative meaning)

b) Management: ...................c.els (negative meaning)
C) ApPPear: ........coovueeennnns (negative meaning)

d) Biography: ..........ccoeeennn. (self)

e) Honest: ..........coeeeis (negative meaning)

f) Reliable: ....................... (negative meaning)

g) Comfortable: ..................... (negative meaning)
h) Understand: ..................... (negative meaning)
i)Build: ... (again)

j) Similar: ... (negative meaning)

k) Operation: ..................... (joint)

)Sound: ..........coennint. (beyond)



General Organization of a Ship

Master

i i

Deck Department Engine Department
\A A
Deck Officers Engineer Officers
Deck Crew Engine Crew

Captain / Master

The ship’s master is responsible to the crew and for the ship as well as her assigned missions.
Ship’s captain is legally responsible for the day-to-day affairs of the vessel. It is his duty to
ensure that all departments under his command perform safely to the requirements of the ship’s
operation.

Deck department

Chief officer: The Chief (First) officer is the head of the deck department. He keeps 4-8 am/
pm navigational watch.Chiefmateissecond-in-command after the master. The chief officer’s
prime responsibilities are the vessel’s cargo operations, her stability and deck crew supervision.
The chief mate isresponsible for the safety and security of the ship, as well as the welfare of the
crew on board. His duties also include maintenance of the ship’s hull, cargo gears, accommodations,
the Life Saving Appliances (LSA) and the Fire Fighting Apparatus. (FFA).

Second Office: The 2"Officer keeps 12-4 am/pm navigational watch. At the same time, he
serves as the ship’s safety officer. The Second Mate is also the navigational officer aboard a

\
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ship. He plans the ship’s passage in advance, using nautical charts and Publications. He is the
vessel’s medical officer t00, acting as the ship’s doctor who is taking care of the ship’s hospital
and medical chest.

Third Officer: The 3" Officerkeeps 8-12 am/pm navigational watch.The Third Mateassists the
chief officer in maintenance of LSAand FFA onboard.

Deck Cadet: A deck cadet is a juniorofficer under training in much the same way as in a military
context. His role as a trainee is to observe and learn.

Boatswain: A boatswain is also spelled and pronounced as bosun, who is the most senior
among the ratings.

Able Seaman: An able seaman (AB) is a key member of the deck department.He must
holdtherequired certificates allowing him to serve as wheelman and deck gears operator.

Ordinary Seaman: An ordinary seaman (OS) is an entry-level position in ships’ deck department.

Chief Cook: A chief cook directs and participates in the preparation and serving of meals;
inspects galley equipment for cleanliness and proper storage of provisions and its inventory.

Steward: A Steward serves the daily meals and cleans the accommodation area as well as mess
rooms under supervision of the Caterer in charge.

Engine Department

Chief Engineer Officer: A chief engineer is the official title of someone qualified to manage
the engine department. He is responsible for all operations and maintenance whichneed to be
doneon themachineries throughout the ship. He also provides technical advice to the Master.

Second Engineer Officer: A 2" Engineer is the engineer responsible for supervising the daily
maintenance and operation of the engine room.

Third Engineer Officer: A 3™ Engineer is the engineer responsible for supervising the daily
maintenance and operation of the main engine(s).

Fourth Engineer Officer: A 4™ Engineer is the engineer responsible for supervising the daily
maintenance and operation of the auxiliary engines.

Electronic Engineer Officer: An Electrician is responsible for radio communication and all
electrical equipment onboard.



Exercise 1:

Choose the best answer.
A is legally responsible for the day-to-day affairs of the vessel.
a) Chief mate
b) Second mate
c) Master
A chief officer is the head of the ...................
a) engine department
b) deck department
c) catering department
A is also the vessel’s Medical Officer.
a) second officer
b) third officer
C) boatswain
A The third officer assistschief officer in maintenance of ..... .
a) LSA.
b) FFA.
€) boos a and b.
AIAN has the entry position in deck department?
a) deck cadet
b) able seaman (AB)
¢) Ordinary Seaman (OS)
[@ Who is in charge of the engine department?
a) A chief mate
b) A chief engineer
c) A master
AIAN is responsible for all electrical equipment onboard.
a) chief engineer
b) electrician
c) second engineer
BA........ serves the daily meals and cleans mess rooms.
a) chief cook
b) steward
c) cadet
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Main Engines

Main engines are the only machinery to create propulsion enabling a ship to move throughthe
water. Basically, marine diesel engines can be divided into two types: slow speed and medium
to high speed engines

Slow speed engines:

These types of engines generally run between 55 to 150 r.p.m. (revolution per minute). Slow
speed engines usually operate on the two-stroke cycle and are of crosshead construction which
allows isolation between the cylinders and the crankcase. They are designed to consume low
quality fuel to get best possible efficiency.

Medium to high speed engines

Most of these engines are designed to operate on the four-stroke cycle and are of trunk position
construction. They are much lighter and smaller than slow speed engines. As these engines run
between 400 and 1000 r.p.m., they usually require having some additional gears to reduce the
r.p.m. They normally consume less fuel.
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Exercise 1:

Choose the best answer.

............ are the only machinery to create propulsion enabling the ship to move
through the water.
a) Axillary engines
b) Main engines
c) Engines
............... generally run between 55 to 150 r.p.m.
a) High speed engines
b) Medium speed engines
c) Slow speed engines
............ run between 400 and 1000 r.p.m.
a) Medium speed engines
b) Medium to high speed engines
c) Slow speed engines

STRUCTURES:

PASSIVE FORMS — Passive Forms
We use passive form of a verb when we are interested in the object or when we do not know
who caused the action.

Example: Appointments are required in such cases.

We can form a passive sentence from an active sentence when there is an object in the active
sentence.

Form
to be + past participle

In order to form a passive sentence:

The object of an “active” sentence becomes the subject in the “passive” sentence.
Verb ““to be” is used in the same tense.
The past participle of the verb is used after “to be”.

The subject of the “active” sentence becomes the “object” in the “passive” sentence
placed after by(or is left out).



Active: Naval architects |design ships.

Passive: Ships are designed by naval architects.
Examples
Active Naval architects are designing ships.
Present Progressive
. . . . by Naval
Passive: ships arebeing designed .
architects.
Active: Naval architects | were designing ships.
Past Progressive
Passive: ships were being designed | by Naval architects.
Active: Naval architects | have designed ships.
Present Perfect
Passive: ships have been designed |by Naval architects.
Active: Naval architects | can design ships.
Modals
Passive: ships can bedesigned by Naval architects.
Exercise 2:

| Rewrite the sentences in the passive form.

a) A computer controls the amount of heat.
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b) The ship builder built the tanker in a year.

Exercise 3:

Complete the following sentences with proper form of the verbs.

@) Thisdoor ........ccoovvviiiiiiiiie e, (not lock) this week.

b) The ship ..o (launch) yesterday.

c) All the instructions .................cceuveee (write) in English.

d) Most Cadets .......coeviiiiiiiie e (educate) in public nautical
schools.

e) Don’t worry, when you wake up tomorrow morning, the port ............... (see)

from your porthole.
f) Yourlunch...............cooiein . (may serve) in the mess room.

g) With the new generation of mechanical and electronic equipment in near future,
the role of human skills ............. (be) limited.



Exercise 4:

Put the words in the right order to make complete sentences.

a) have/ fruit/ in/ reefer/ been/ and/ carried/ meat/ ship/ this.

dry.
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Auxiliary machinery

Besides running and maintaining the main propulsion of the ship, the engineers have many
auxiliary machineries to care.Auxiliary machinery covers everything mechanical on board a
ship except the main engines and boilers. It includes almost all the pipes and fittings and the
equipment used to carry out a number of functions.

—To supply the needs of main engines and boilers: Air compressors are used to supply compressed
air for starting engines. Coolers are used for cooling either oil or water. Water for the boilers is
also heated before admitted into boiler by feed water heaters. This increases the efficiency of the
boilers.

— To keep the ship dry and trimmed: This is done through the bilge and ballast pumping systems.
The former removes water which has gathered in machinery, cargo and other spaces. The latter
pumps water in and out of ballast tanks.

ballast pump
- To supply domestic needs such as fresh water generator plant, sanitation from sewage plant
and heating and ventilation from heaters and air-conditioners.



sewage treatment plant

— To apply the main power of the engines for propulsion and maneuvering: The engine power is
transmitted to the propeller by a line of steel shafting. This is made up of thrust shaft; intermediate
shafts and the propeller shaft.

propulsion shaft
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- Steering gear is also necessary to operate the rudder for maneuvering.

- To supply the ship with electrical power and lighting: This is done by diesel-powered generators.
- To moor the ship and handle cargo: Deck machinery is extensive and varied. It can be divided
into anchor-handling machinery (windlass), mooring machinery (winches) and cargo-handling
machinery (cranes). It also includes cargo oil pumps in tankers.

- To provide for safety, firefighting and fire detection equipment, lifeboat engines and launching
gear also included.

Life boat and bunker davit



Exercise 1:
Choose the best answer.
Which one of the following is not considered auxiliary machinery:
a) the coolers
b) the main engine
c) the air compressors
d) pumping systems
Engines are started by ..........
a) heated oil or water
b) boilers
¢) compressed air
d) water heaters
A pumping system removes water which has gathered in machinery.
a) Ballast
b) Cold water

c) Hot water

d) Bilge

STRUCTURES:

Reflexive Pronouns

We use a reflexive pronoun when we want to refer back to the subject of the sentence or clause.
Reflexive pronouns end in “-self” (singular) or “-selves” (plural).
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There are eight reflexive pronouns:

reflexive pronoun

myself
singular yourself
himself, herself, itself

ourselves
plural yourselves
themselves

Look at these examples:

the underlined words are NOT the same person/thing the underlined words are the SAME person/thing

Ali saw me. 1 saw myself in the mirror.

Why does he blame_you? Why do you blame yourself?
Reza sent_him a copy. Reza sent himself a copy.

Reza sent her a copy. Maryam sent herself a copy.

That cat hurt_the mouse. The cat hurt_itself.

We blame you. We blame ourselves.

Can you help my children? Help yourselves?

They cannot look after the babies. They cannot look after_ themselves.

Intensive pronouns
We can also use these pronouns to emphasize the subject. Look at these examples:

I made it myself. OR | myself made it.
Have you yourself seen it? OR Have you seen it yourself?
The President himself promised to decrease the inflation.

She spoke to me herself. OR She herself spoke to me.



The exam itself wasn't difficult, but the exam room was horrible.
Never mind. We’ll do it ourselves.

They recommend this book even though they themselves have never read it. OR They
recommend this book even though they have never read it themselves.

NOTE.
How and What like

We generally use how to ask about things that change- for example people’s moods and

health.
We prefer what ... like to ask about things that do not change- for example people’s character

and appearance:
How is the captain? He’s very well.
What’s the captain like? He’s quiet and a bit serious.
How’s the weather today? It is windy. / It is snowy. / It is foggy. / It is hot and humid.
What’s the weather like in Istanbul? It is quite agreeable.
What is your new teacher like? He is really intelligent and nice to everyone
What is your new cabin like? It is really spacious.

Exercise 2:

Complete the sentences with a proper reflexive pronoun.
a) He looked at ............... in the mirror.

b) I’m not angry with you. I’m angry with ............

¢) This light is automatic. It turns on and off by ...............

d) You work too hard. You never have any time for ............... (one person)
e)lcut............... while | was working with the knife.

f) We’d like to know more about your job background. Please tell usabout ..................
(one person)
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Exercise 3:

Put in How or What ... like.

) IO was the film you saw last night?
b) ......... is the food in the ship you work in?
¢) What’s the weather ......... in your hometown?
d)........ is the food like in this restaurant?
) T is the chief mate today?
Exercise 4:

Put in myself, yourself, ourselves, ... or me, you, us, ...

a) We had a great cruise. We enjoyed ................

b) It’s not my fault. You can’t blame ............

¢) What I did was really bad. I’'m ashamed of .........
d) We’ve got a problem. | hope you can help ..........
e) This lifejacket is not my size. Can you give .........

f) Don’t worry about us. We can take care of ..........

g) Don’t worry about the passengers. | can take care of ............
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