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The study of temperature increases effects due to global climate
change on the Mean Sea Level (MSL) in the north coasts of
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Abstract

Background and Objective:: One of the probable results of global warming is rise of free seas level.
Scientists believe the increase of greenhouse gases (earth temperature controller) is the reason of this
global warming and by using satellite measurements, have forecasted averagely 1-2 mm for increase
of free seas level.

Methods: This research by collecting and analyzing long term data of annual mean of global
temperature (Gtemp), annual mean of Hormozgan province temperature (Temp), annual mean of sea
surface temperature (SST) and also annual mean sea level (MSL) related to these coasts, at first
compares the significance of their changes in 5 years groupings during recent 20 years with

a long term group of each variable as control, by using Duncan test, then considering being significant
the increasing trend of mean of recent years groups, derives the regression equation between first three
variables (Gtemp, Temp and SST) as independent variables with the last variable (MSL) as dependent
variable using multi- variable regression, studies the quality and quantity of influence of each one of
them on MSL and by this mean, propounds the necessary predicts in this regard.

Findings and Conclusion: The results of this study show the increasing trend of annual mean of the
quantities of experimental groups concluded to 2008 (namely recent years) in each of four mentioned
variables has had significant difference with groups before them (during recent 20 years) and also with
control group (long term mean of each one of the groups). Moreover, three variables including Gtemp,
Temp and SST in multi-variable regression for calculating MSL have coefficients of 4.45, 1.713 and
0.798 respectively.

Keywords: Global warming, Persian Gulf, sea surface temperature (SST), mean sea level (MSL),
Hormozgan coasts

1- Ph.D student of Nano Phyiscs, Zanjan University, Zanjan, Iran
2- Associate Prof. Faculty of Marine Science and Technology, Islamic Azad University, Tehran North Branch,

Tehran, Iran *(Corresponding Author).
3- Ph.D student, Sari University, Sari, Iran



AY

o o8l i 51 U glod 1591 51 w1

L) Slllas (o) gl Jolgw (B 50,0 liwl )3 L) lans

(Flassls ploxl
15 s e ol s I o0 oS L T
Dype Fede Ol 5 oS ,9iS ogir Jolee 3 Lo
Gl sl gy 65 G Ly LB ead pll lides
OgesS 5 Ll 9 Sl anlio slo yga3l (il )y 4520
Sl mleS 5l (B sles RlF1E (5 09 Al vz
Sy OB e plsl g 10 DT 515 s 08k 1 (o
sl slod (Sloz lp slod sl ools 5yl oz Bk
g andS Jlo Yoo b y0 Lo ol (b gles wilaie
ol e ol 4 by o g0 5,52 sl ools yuzman
Loy oo J18 o)y 3550 085S B el g 51 sl (0
da ools cpl I (MSL) Lo O 55 gl Kl gl 5!
o Sl sl gy by byt pl (Steen (e
ailaie ;0 Lo 515 6l o)lsnle sl ools 3l sl Cowsy @l
s gl gl ojleale buwg a5 )b mds
S el 09290 (TOPEX,JASON-1,JASON-2)
Slalols bl g oogel wl)l peas pl 1) a3¥ sl oo

s I8 o g 45295 950 el 4 1) ]

& 59y 99190
wioiles ol il dan gy &5 Sl (ol gy ooldl s
b ke wile il glo adge o 3l gy
sl g 57 9 Syzge o] AR clolS ke Sl g
ol (2 slge slos Glifl gedge 4 B o Giizd (0l 50
Sl ol 1 gl (eSils i o o ot (2855 oy
1 ol oads aislopy Bre,m liwl Jolgw alaz 5l ol
ol b ol glstel 5o g S 050 slajeite Tu
or & oSbly w5 (e, ol edliiul b e 5 990 (o0

St e Lulys 5wl b ol Oluss 5 b oglis

doddlo

GBS olojl5 LalEl b o (b a8 conl (gl osuay @8l s
ey ) e GuSaie (55,0 (s N2O-CHy  -COy) !
2 098 oo 5 05 L ye ey IV 500,55 oy o5 (S
S sl 5 ol clils valgm Lioli8l Wiy, lea sles
129 BVARY Gl Jlo jo 1) e sles Sl (Sl ool
Lo ial38l g,y o 51 e o5 o o ylitd VF °C sodls
YA sl Jlo 0 Sl cpl a5 55k atdl sl
0y VEIFFOC au YooV Yo o) 59 VF/¥ACay Ve
oS ol (oulidlss psle laize gl (o iy ol
598 01 ST sl Jlo 0 1se sleo xSl a5 ol Cdlas ol
PV i 055 Sote b Sl | i oS 555 o ok
5 b bl ;3 () 5 05 Slop sled &S|z 23 walys
b les Galpal ol L(V)cl sl aul38l +/F9C LIl
ol Sl mhe o33, Yo el @ik g0 4 ol s
b slse i Slmio gd Yol ui anlys o1 slal o
Lok 5o sle amao pl Cgd a5 cuils wales 5 0 |,
LG s aslgs ol lab,e O 5l aaw il58l el
sl o o ) ol ohw gles (l58l dea sles ial33l
Ol az o 5 Of e I8l s 055 (pl &S5 il
Ol il Glasezils (YVas salss by O 515 zlaw
Iy ol cpey slod (5 0aisS S &S gl AllS slasls
olgale slo (6,5 ol b g anils Sl Gle S ol s
g (bl gl yie (e YUY wldle basgie jsb 4 (4l
A(Y) &l 0ges i i ST slal o ST 5l

4 b goumie OISL jap cam Sae e o al 3l
Gl 535 O 5l F5Sme Bl 5l (55l 38 O
g o alsal ol c2byo sla sl 55 2y Sledss
oliise s pen 4 (Vad wales K0 0)lse (6l
Oyl Jolaw 0 1) gabge cpl alizes olal wijls ailsy jeus
2 Oes 508 Ghaes wies JE o) n 5 addllas 590

Sled e Ginle S OIS aiedign Jdow g 4528 egas




Ol)Sen g (g yan

A0 5l Ve oylodh e j bausmo (55919555 g pole AF

aslllas ol 53 SSTHGT mbas slos 5,5 oy g
b 0313 s D gy aSS B e s Ll g o
obl ol b a by o oLSlir (200 5 Jsb @ by e
VIAD Jlo 5l alsle job 4y oliliz pee/o0 cds
D3 ey 5l ool by e B cdlys (Ve s )06
il odls astine ok aSd b o ools 5l EXCEL
ot AVl Sile gl b ol 5l an ol aVle 6,8
eSile Sy s Al B 05,5 ¥ 4y il Jlo Yo ol oMbl
e 5 3T (S e (B0l plsie )T 1 S Wl 0
ool b g SUls (93T Bayb 51 Sl ol s ()10
b 88 1B Judos g 4525 5,50 SPSS 53 6 5
ol bt dle Voo Sl sl Ske ube
O3Sy Do et ol Gl Sy OF (il (sles
A Al pitie 90 (pl (Siwed (ljae g 418 T

Syt St 2l 3 (58 eSiln 3 Ly 315 o
T, o) i s ST ] o Cosy o (ol alisd o
boste 515 gl S gemal o oaied ot Julse s
v (55 oyl a5 I o7 5hT o cows 4 (MSL)L 0
Sae GYsb Dlaalie Galuly el oo Lyd bawgte 515
3 o sl IS A5 (gl AT IS B 5y )9
ey (NOtation) pise o8, b 00,5 sy e
3O G g 5z adge 3 S aS Jle VAP ol 0,90 L
95 S 5 b ol o (D0gd el 1) 0,5 (o )18 (]
Goe SYeb Slaalie Guizs opl j0 a5 el 5l g cdlae 0yl
S5 4 955 (gl alisd Sl b il a8 )5 eslizal 50
il o 535 5 By B g 0 il

Obile @ gypa axzle b G ool el g
o 00 Lps 5l 4 bagrye Sledbl 525 5)l0 asds
oBis! g0 50, sliwl jo ol cdl e e bl
Gl s 13 Sl g ele joiy 55 (e e g 552 (ol
b 4 1, (tide) we g 3 a4 bge Slaalic s oK
Ol g by 5l e oy aisS 6 ol el (o g ailyg,

hostel bila ol o (GsewsS) b s 4kl s
550 55 ©r% 4 SPSS s EXCEL (L] slayljél ¢ 5
OF)23 5 a2z )13 3051 5 (s

51 Gtemp' Sl slea slos AVl Sl 2l 5l (sl
iy 4 Glr mlidle ljle Cole 4 aazle Gk
b pladl 31 Lo 8¢ 4 by lgn slos sl ool
Ao Bog ST o | 3 Jlo Ve lsa glos 2Slo G
oS nl o ol anilre b 09 5 cnl 20leo 5 03903 i
Do sty Gloj sla oy 0 pelSl Dk 4 gy e Dlalllan
148) Jlo 5l ¥ ouSiln o5y 0l o peine g k0 o
sols plyie a1y (Sike (al 5 0051 s 0 1,141 b
(3 Lo Vo) dle 8 6lo 055 2Sle 5 alie Cg
ool Bk 3l il Sled gyl a5 a8S L o
SPSS 1331 65 alws (Duncan) Sils .Kile aslis
2 ools 3 ge3l 0,90

alale (S0le )9aS (oulitlon Glojlu 4 (5 9> axxlpe b
e Siygiems sl ol o 35250 (Temp) lge los
Srie Sl aS(ple o g S Sl ol
Wl oasSTyy B e, Hlawl Jolgw slas )0 g 009 Hlo 655
5% ol sl VL 5eSile gt b s 0 il o
Sy g Al B og)S F a3l Jlo Yo gly 1, ledll oyl
G el (2l lsze )T 5 JE Al Ve Sibs
Gk 3l L b lle Gl lo gl s (Ge g 00503
)18 0sesl 2)90 SPSS I3l o3 5l ealisl b 5 SUls (yg05]
o Al Yo ol slos eSilie cple 3k 5l ool
P Gk 5l Ode Geen )3 398 o T Gler sles (S0l L
siie 59 (nl (Sor Oliee 5 485 (g0 S, 393 I
Cosss NOAA o gale coles 4 anzlyo b T b slos
b ol dibaio o 1y o oxbios (glos gl ol (A) A 00y5]
Ol 83 (oo Sty patie LSl S g Job

dgzge dx a4 VAAD Jlo 5l colu opl jo lan sles ailale

1- Global Temperature



AD

e Bl i 31 U glos i3] O any

092wl ) (ol olgale gl o0ld e o —V-Y

(SST
Cowdy ol b gles glo sols (05 0, IS jshate 4
a4 Col (6550 e 6o 65 o3l bl wosale 5l sual
sl olsale sla ools 5l Ol (o slod polie jekiie Cyod
Sl 5ol aglie 0ad 6,5 o)l Slawe sl ools b
e loo il ool (ulidlgn lojle Lawgi 5500
2 e Spglome o (@l jo Yoo d Lo pulyw o O
A ol s 6,5 03l YEO VIO N 5 05°5 12 'E Cosdye
sl b VY cels () 5 iy Sy 4 b oS
alole (Siloo asllas ol o a8 b 5T 500l asydy
cdl,s NOAA olsale 51 Y++q b YaA0 Jlo 51 SST
G5 5eSles 0al S35 Glae sl ooy I cnlply end
e 5 Jsb ek 4 bgise sl o lsale sl ools o ailals
Sl slo ool xSl g Vo0 Jlo o ol

3l ool s () )Jjb »

o 5l Suls B gl 9 Yoo A YRR Jlo 5 wle
Sl aS b ol 5l ol cél,e oledbl ol Yoo A B 1aRY
sdnlie AV- - Sl i byo O 55 oSl 60551 sy
3o Gl abazd IS el 09250 Jlo ;2 50 (YFO *Yf)
5 el 15 B0 LB g 0o 5ol ey Slaalie cnl b
s Vo ke 6 dmbe 5l 58 i ()l oga
05,5 ¥ aylylo T EXCEL 581 p 5 5l oolizal b Ly 5l
L oS08 53l G 1 b o1 Slieeis (s 5 0,5 s
Gl i 4y p3¥ .o 00ls 1,8 yse3l 5,50 SPSS 1581 5
Codd Jlw Yo oga j0 Lo iS00 st cpl Cud ez a5
5 odd axlge e SYsb (sla ool 5gS L L I syl
ol oad K0Sy b chalejl slo 09,5 (6 dnnlio 4 e
el sl ools 5 1 & Gasb ) Conds (nl Sene ln

JASON-2; JASON-1, TOPEX le olsale vt

ol Joe 4 duwslie e g 535 slo ools g

ConBga 50 281g¥++8 Jlw 41 by po (Silino — sl e)l90le) O (b (slod ailalo (Sibao —) Jgu

Y52 ovia'N 4 85°s'E

Table 1-Monthly Average of Sea SurfaceTemperature (Satellite-Field) in 2005 located in position
26°57.5'N and 56° 19'E
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Table 2- Classification of the groups (The average annual air temperature in the world)
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Table 3-Classification of the groups (The average annual air temperature in the Bandar Lengeh)
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Table 4- Classification of the groups (The average annual air temperature in the Bandar Abbas)
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Table 5- Classification of the groups (The average annual air temperature in the Jask Port)
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Table 6- Classification of the groups (The average annual Sea Surface Temperature)
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Table 7- Classification of the groups (The average annual Sea Level in Bandar Abbas)
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Table 8- Classification of the groups (The average annual Sea Level in Jask)
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Table 9- The Pearson correlation

MSL GTEMP TEMP SST

MSL 1.000 556 .605 544

Pearson Correlation GTEMP .556 1.000 .691 .550
TEMP .605 .691 1.000 .859
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SST 544 550 .859 1.000
MSL . .008 .004 .010
Sig. (1-tailed) GTEMP .008 . .001 .009
TEMP .004 .001 : .000
SST 010 .009 .000
MSL 18 18 18 18
GTEMP 18 18 18 18
N TEMP 18 18 18 18
SST 18 18 18 18
s o] (Kod 45wl o /OFF 5 < /Fe 00 +/00F iy @ Jits e aw o (Stawed (e () Jgo> b
RO MSL)aiusls oo & (SST. TEMP.GTEMP)
Oz )5y dloleo cal b —1e Jgux
Table 10- Regression coefficients
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) | 190.392 49.552 3.842 .001
! GTEMP | 9.148 3.418 556 2676 | 017
2 (Constant) | 193.629 47.653 4.063 .001
GTEMP 4.346 4.545 264 956 354
TEMP 2.460 1.610 422 1.528 147
3 (Constant) | 188.364 51.429 3.663 .003
GTEMP 4.540 4718 276 962 352
TEMP 1.713 2.724 294 .629 .540
SST 798 2.310 .140 345 735
a Dependent Variable: MSL
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Fig2-MSL annual changes in the Persian Gulf using satellite data
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Fig3- MSL annual changes in the coast of Bandar Abbas
5552 sl oliws 3o,k 5loads ol e caslin L b 5,5 g dy whe jou ol jo by el 5l aoli8l aig,
el Gudaine DalS (gl o)lgmle (sl ool b ozt o A dwle ) (6 abal

Trend=Yy/a £ .y  mm/year

ks R"=./ffs

WY (iloo oy p2 4 Lot po ool Gy gl V- F 95 398 o sleyloged 4 bgpe Bjln b3 ol 0 2B L

|9_“ ‘sLna Ly]!a )l LW d""“"l’“’ L)’“")‘)" Lo """"‘"‘ L (03 UT d"““"l‘“'

Sogei cpl @l 51 oYL 9> ax g (6l olsale sla cols

o3l a5 el ) T ol il ol i s Al aebles




OlHSed g (6 yhnor

A0 3uly Ve 0 loud cumns ) buzxo (559098 g pale

a¥

Jlo ¥ o Lys 5l aVle peSile Sl 5,00 5 @

il s Wy, b YA a4 gike B

b e sl Jl s oo

ool Cawdy (g 5y Y olro —F-F

Slop slos aV¥le Kk b &5 K 0 @
oSl g5y » ks aemp) ulejon
dolre 0,5 JI3 cwym dy90 Ly 5l a¥le
gy aples 55 S5 4 alol>  Sga S
MSL = ¥/avf Temp+ YYV/A
R"= /x50
420 S sl 4 a5 09 (oo (e e bl Gl
Lyo Sl eombe st @l glos alidl ol 5 il
53 a3yl aalys bl e lo YIOYE e
Jlo VA ek Los ials3l i, a5 5y50 50 o5 o
S 0piS walys Jsb Jlo VY sl axads
Bl a0 S b jan 0 1se les aVle (S0l
VL KW ¢ R o
s clos AVl Silo b o5 olSin o @
WVl ke g5, 2 @S GSD) Ly
xS B ewan g ole o Ly Sl
g SalyS 5 JSb 4 dlol> (g T ) dolas
MSL =v/y.# SST + yvo
R"=./va0
420 o il 4 &5 09d (0 (S i ol e
e Lol e ol (xlaw glos alEl oS il
ool 534y o3 . il anlys il e il YNV -7
838 Lo VA Gabo s Lo ial33l iy, 45 5 j50 40 o5
4 0p8S walys Jsb Jlo VIO Lawgie job 4y ail
Seo ks o 0 by (e gles AVl (S0
RURNERIE ISR ST PG
slea gl eVl (Sl 06 &5 K 0 @

WYl Sl (535, 2 2l 4 (Gtemp) k>

s sl slos 8Vl eSiles (s 50T 5iko
slo Jlo b )l (gme Sl anr 4 V-0 Jlo
YooF B9 Jlo jlaus o 0,00 1949 51 L3
Loo aolidl VAAR 51 L8 sle Sl & cas 35
Sl Hle e

VA28 Jlo 5l &S jun slee sles iVl Sl
5eSbee ol S sl e Ree VAAY JL b
a5 odged (510 (gire s VAAA L VAAY L
o ol 5l b o138 Jlo 5l aig, ol aslol
Syl gyl gme iuli8l g 00gy Cglatie

& lood lsa los (uSle ulis joiy 990 50
Yooh Jlo V299 Jlo 5l g Yoo A 4y pie
il S5, 12T ) LS sle Lo & e
Bl gyl e

Jbo 5l Sl ja Gl sles a¥le Sl
W o (5,0 (gime ol g, S B VA0

Syl v 5l L8 sle Jle

u-'i"l-“ sw))edebg.y).n odwl Cowdy dzxs -Y-F

of b slod YL

Jlges 50 SSTHGT o slos VLo 1 SSles
Soge e VA0 L 5l (e Gl
ol ol 5l 8 o Jle 4 cand gl ixe

byo 5l a¥le

ooles i 5o byo 5l aiVle (e Ske (s2al381
Yool Jlo jlas gyeb 4 el Jlo ose 5
S a8 29, Lo 5l eVl (5.l 0 &

el 42513 VAP LA e Jlu w




0

e 31 6 slod 38l Sl ST )y

olosciay

Sl gles Rl S aS 0sd e aos
mimed g ol S50 jolu 8)9050 oul8l s
sl ools 5l eslaiwl b 4o, mds JS 5)50,0
D9 gy 81 olsmle (e glis)|

oy G.AJL Lo Lwlpl Wy, adlae cpl o
L8 Al oye (B5ese Jolgw o @l oS
Ol gam oldlas ;o 09l oo Slpiiny 85
Do el 0925 4 1 ale 5l oy el 5 AL
GRIP ey g ek Sl 2l 4 g
e 5 lo (lsh Sloss 4 68 Cowlus
la 95 (39,0 9 o (69« dolo b3 iuls
IO (60 § 53 (5 00gue puwT () s ol &l g
50 Olpdl (SoeS sl mls g b wlssy, S
el g8 Sk alSi g ligu, (slasS!
Ol e g mlsel glal aalidl Lys w sle
5 4xg dy50 Gl Slelie b 5l Jolsw
DS 8 o

S5 GESS en Sex oeb (oo Sty
5500 oyl )b mds MSL o 81 o5
Sk 3l (295 9 099 slo by alex Sl
Tl 4 6oy sle wbss, (20 e &SI
0,99 o b S Olee 5 oL e ()6
3 gt il s shad & Vs L
s syl ez S S ool
3l 0939 le,eiS o asie (Data center)
Sl S S Lo Slallas sl sols (5591 x>
sl ools 51 ggud,l 0gd oo lpiday ol SIS
30 0 eolid Gugildl Slalllae slp L3 80
9290 Jolgm LS &5 o)l gl 9 555 (5 adlate
Slp ol 0y Sge a4y A s olpl o

D55 18 o ed )0 yuiddsee ool

@S B ewpp s whe pan o Ly Sl
gy wales 55 IS0 4y dlol> Sgaw )T aoles
MSL = a/ v Gtemp + V4-/¥

R'=./v-3

S gl 4 S AT ved oo S Gl elel )
slop sles aVlo (b (l33l o5 (Sle a4z

Fo el ANTY Jlase wbe o o Lye 5l olex

a5 Syge 0 AT Cal SO 4 pY Ll dalgs ol

Sgaz 4o bl arsds Jlw YA by Lo ulidl aig,

Wl 5:Sle a5 0iS walys Jsb Jle YA

lag Gl oS il ax 0 o Gk s T sles

Ghgy & opite Wi (Sgew )5 dolae glyFl s
L 6 0 G S i a5l o0 4y 003
(Gtemp) Sl lsn glos AVl (Sl
temp) dilaie lys slod L 5 FIOF oy b
SST) T mbans (slos Lyles s VVIY ey b €
s dly e 9y 2 VAN cope b (
sols plazsl (MSL ) s 55 g eSibs

ol g S @ alolee ()l oS el

a8

£/0¥ (Gtemp) + V/Y\Y (temp) + + /YA (SST)

MSL-= \AAXSE+

Lo o i l381 Wgy (S oy —0-F

ohen 6y MSLo wyle gl s
Trend = ¥/4 £ -/¥ mm /year &,p0 4
Cawds o LT b avolio 1o lake cpl el cawo @
ol Joysm s Vb Gl olsale 5l eus]
Jason-2 4 Jason-1 . TOPEX (s o)lsals

ol gl S sl ) el g, cnl Jlade
i o Trend =Y /a4 £ -/f mm Jyear

Ll 0303




olyop g (g yhx>

A0 5k Ve o)lods e Lo (5599555 9 pole a7

ol 9,5 5 skl slo g, NTVYep LS il
Ll ellesl pgle o
SPSS 5381 05 g kel 0,15 VWAV (1. sigile
agl yi5 e bosls Jolog yo

7. www.worldweather.org/

N

5

8. http://oceanwatch.pifsc.noaa.gov/las/se

rvlets/constrain
S i slo Joe byl AYAD pols Ll

gl | Slaalis 5l osliswl bt MSL (w423,
Wbyl w5 asl ble gl ojlsale i

u‘/..e) oisls 6‘5 oSSl

5 Sod byl ey AYADL S,

Obblmbe ya 5 id)a,m oS5 50 ol Saliys
ol olRasls o Supd asl ebis, 5 4t

Jled ol axly ool

&bw

http://www.isfahanmetportal.ir /
Mahongo. Sh, 2006, Impacts of sea
level change, Odin Africa / Gloss
Training Workshop on Sea — Level
Measurement and  Interpretation.
Oostende, Belgium.

Sinha.P.C.,2003, Sea Level Rise due to
Global Warming and Climate
Variability, Antarctic Geosciences,
Ocean atmosphere Interaction and
Paleoclimatology .pp 148-159

10. Samadianfard.S, Delirhasannia.R,
Torabi Azad.M, Samadianfard.S,
Jeihouni.M, 2016, Intelligent Analysis
of Global Warming Effects on Sea
Surface Temperature in Hormuzgan
Coast, Persian Gulf, Int. J. of Global
Warming ,Vol 9, Issue 4,452-466.




