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Various phenomena can cause changes in the semesteimperature, including
freshwater influx, wind, solar radiation, oceanreuts, and evaporation. This
study aims to determine the sea surface temperatooenaly caused by the
passage of a tropical cyclone. The Nivar tropicala@ne occurred in the Bay of
Bengal between November 22 and 27, 2020. Nivargiratied from a low-
pressure area in the Bay of Bengal. The Nivar t@pcyclone was monitored
based on reports from the Indian Meteorological &@#pent and using data on
sea surface temperature, zonal wind componentpaariiional wind component
from the ERAS5 21-28, 2020. The
aforementioned data were obtained at a three-hour time step and a spatial
resolution of 0.25 (approximately 30 km) one day before, one dayraiad
during the Nivar event. Given the significant ralesea surface temperature in
oceanic processes and climate change, the analysiged that with the passage
of the Nivar cyclone, the temperature changed by degree Celsius compared
with the previous day. Providing a general framdwfor evaluating the ocean's
response to cyclone changes can serve as a foomdéti designing early
warning systems and crisis management in coagtakaincluding the southern
coast of Iran.
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INTRODUCTION

Cyclones have a significant impact on the upper layktheooceans along their path. This impact

includes the sea surface temperature cooling, changesesn salinity, and increased sea surface
chlorophyll concentration (Price 1981, Lin et al. 2003, &vaker et al. 2005). Understanding the

ocean's response to a cyclone not only increasesngyg@oediction skills but also enriches our

knowledge of the ocean environment (Zhang et al. 021

MATERIAL AND METHOD

The data source for this study is the ERA5 reanalysis datadetermine the effects (cooling) of
Tropical Cyclone Nivar, sea surface temperature dathzanal wind speeds and meridional wind
speeds (U10, V10) were obtained at 3-hour intervalefierday before, one day after, and during the
cyclone event (from November 21 to 28, 2020). Basethe zonal and meridional wind components
and according to equation (1), wind shear stress weslagd. Sea surface temperature data and sea
surface temperature anomaly data were analyzed iArtddap 10.8.2 software, and wind data were
analyzed using Pythorrigure 1 shows the study area and the developmehedlfissipation process

of the tropical cyclone Nivar.
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Figure1: The study area (adapted from the study by GracygMaMary et al. 2024 and the website
tropic.ssec.wisc.edu).

(1) T = pCqU?
T. Wind shear stress (Pa)

p: Density (Kg/m”"3)

Cq4: Drag coefficient

U: Wind speed (m/s)

RESUL TS AND DISCUSSION

Sea surface temperature in the Bay of Bengal at the tifvaf's formation was over 26/5 degrees

Celsius, indicating a suitable threshold for the formatiba opical cyclone. On November 21 (one

day before Nivar's occurrence), the wind shear stwassapproximately 0.1 Pascal. On November 28,
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the wind shear stress reached its lowest value apedpto other day#dditionally, the anomaly on
November 27 (the time of the Nivar tropical cyclprmed November 28 (one day after the Nivar
tropical cyclone) indicate that along Nivar's patholing of about 1 degree Celsius occurred.

CONCLUSION

This study, from the perspective of physical ocemaphy, examines the ocean's response to the
passage of the Nivar tropical cyclone in the BayBehgal. Sea surface temperature and wind shear
stress parameters, which are among the effectivanpers in the formation of cyclones, were
examined. The availability of accurate and accéssitarine data and analyses can be effective for
warning systems and crisis management. It is eggeittat determining the ocean's response to the
passage of a tropical cyclone will be helpful irstlegard.

REFERENCES

References (in English)

Gracy Margret Mary, R., Sannasiraj, S. A., RajuKkD(2024). Coastal morphological changes due ¢éoNtvar cyclone on
the East Coast of India. Environmental Earth S@en83(2), 83.

https://tropic.ssec.wisc.edu

Lin, I., Liu, W. T., Wu, C. C., Wong, G. T., Hu, CChen, Z., ... Liu, K. K. (2003). New evidence femhanced ocean
primary production triggered by tropical cyclon€&gophysical Research Letters, 30(13).

Price, J. F. (1981). Upper ocean response to &huoe. Journal of Physical Oceanography, 11(2); 1153

Walker, N. D., Leben, R. R., Balasubramanian, 8082. Hurricandorced upwelling and chlorophyll-a enhancement imith
cold-core cyclones in the Gulf of Mexico. Geophysicat&arch Letters, 32(18).

Zhang, H., He, H., Zhang, W. Z., Tian, D. (2021)pgr ocean response to tropical cyclones: A revig®oscience
Letters, 8, 1-12.



@@ b o i yblo

FIYT-£7A0 : o9 Tl LLY  FAYT-ETYY i ol> LY
. Homepage: https://jneh.usb.ac.ir

VFof st F 2l ojlos (FO o )lods IF 090 (crumb dxo Ol jble cidg}y sodke alxo

U39 T (5lod Ol i 3 (Siwo (510 30 JLiS S @) il Gl (w3
(S s 59 ylgn Slo b sLidpS 350 590 axdline

v

o (5325 oo L 081 3y o cose (oo ¢ (ol nd s

Ol el iy (50,0 o8t (250 (928 g pole 0uSails (o gildl g (S92 (Fmjref psle 09,5 jo Suzd (6550 (sezmiilo )
(Ui o) Olnl comlee i (8 50,0 olSslo (250 (3938 9 psle 0uSitsls (cwgilidl g (S92 (S rd pole 098 jlaislo ¥
ol epmlt e y55be olSiils  aowe 5 by pole ouSils s K350 05,5 ojluils ¥

v

Ao OleMb|

ol 35,5 2 i e bl alozjl a8 wigd L) o (slod ;3 i sl iilgi oo ilisee (slaonysy
Slog! s o ol 5l o 0,5 o)Ll s 5wl slacyl > W ye (ol b (s
Sloyl JLadeS Yo Ve ulgd YY LYY slajg, b ol loyl> jLideS o 51 00 Lo mhaw slos
OIS ololy 2855 antia s S S o jLadeS adhaie Syl Jles Sl &) JB el 5o s
ob g lae sadlge o mlaw slos slo sl )l 4y by e sboosls jlosliinl b g ain cwliilen olojle
oy 4 YoV g YA LYY &, 0 ERAS Lol cVsame 3l ob o kdlcaas caddso 4
L_‘?’L") 0,99 g dm j9, LS.: sJ.‘ﬁ 39y t_(a O ygods cé.{hbb“ Lngo.bl.b e 4.‘.‘>‘O)J )ls.‘.: 6“’)[? )L....swf
Wil A (eglS ¥e Lo ,) a0 V0 Gl SIS a8 b g celu aw Gloj p5 L jlaus olas,
o udow 0,10 olspgo] Ol uss 5 cwgldl GloanTd o ot (i byo mhaw sled 4Kl 4y axg b
SO @l el alily s ugad 4z 50 SO L3 55, 4 Cond oo Gl (La8eS e b aS ols lis
ool (Sl sl el lyice lideS Sl & oopledl ol i) sl SIS ozl

b Qlﬁ‘ SF J=lgw dJ.A.,)l ‘le’L“’ bl o Ql).zg Copde g )lm r:)ls:‘

g dlis o £ 45

VE-Y/ VA el 5o du,b

VEX QY gl g f )6

VEYN DA Ghpdy fyb

i5ols slaejly
6[&0 ‘SJLAQJT s&lo)b )L,JWY

RIE N NN
ERA5 .

Sl s (s (sloyl HLidnS 4y sl Sl ol o) OFF) L deze sod (65T 5 (g 100l gmdasme , () s 0l ’Ls"‘“:’tb :oLcw!
FAYY (FONY s lamo Ol bloes (J& ds 0 Mo sl o)l> [LidnS 16850 axlllas )0 mlaw sloo
@ oS DOI: 10.22111/jneh.2025.50002.2069

NC

s (55 ST dazs itod] dgadese (S «sobla (s oo ©

Ql‘;w?_ 5L 9 QLM' e olKisls :}$U

Email: mehdizadeh@hormozgan.ac.ir (Jgimme 00 93) 0030 godozce (gg0 =



\f'f#c“&lﬁ:a)wcféc)wg\f a))b‘@:.:bh:’u’g:)“’bu:ﬁ Y

dodio

e (a8 a1 ol s Lo ldl VL gl st st S o 555 s oo 5 LS
PRSI LV S SRy R S R A VAL YA H S [ P PONON PR A JUUCT A PR
) LedeS i Sl b 45128 o S0 & g3l Gl 550 (V000 Mem 5 STy 5 YooY o iSen

YoV o) Sen 5 15 S5l oo 26 osilidl Lame aie) jo 1) Lo (2l aSly s o iul3d)

Lbuﬁ's) 9 osld
Sloyl> HLideS (HusSis) Ol il s jshaie 4y aiiws ERAS Llowsl slaosls (giod ol sloosls e
(S 59, S Syse 4 (UL0,VI0) oL (s, kedlcaas ey g 0l (5)lan Cas s 5 L0 mhas slos glaosls «)lgs
ooboly wias Aol celu ¥ Sy a8 a4 (VoY e ol YA LYY ) JLadeS olas, glojy o3l 5 am 59, SO
FASY C““‘“ sl sbosls .ol dawlxe oL wop S () alal, gillae 9 0L g,dlcaas 5 (5 loe sladdlse
s aolym b sl eslasl b ol slaosls g Arc Map Y« ALY 158l o5 ases 1o b0 mdaw (glos ‘_,’JLA};T sodld

Slojlo JLideS Gamai U JSis &gy g anlllas 050 adlate ) S0 08 5 )18 Ldog g 4y 3o 9590 90k
D0 oo lid |y leus

$S°0°0"E

80°00"E

£
(tropic.ssecwisC.edu colwesg 9 I TF 5[ Kae 5 (sp0 &5 Lo (o )5 (saelllao 5/ 425,5,) axdllan 8 yg0 adlaino 1) &

T= pCqU? M

(PA) ol iy 25T

1 Sea Surface Temperature Cooling
2 Price

3 Lin

4 Walker

5 Zhang

6 Gracy Margret Mary



™ s e (Glos DIy g Sleslm HLaEST 4 5L Gy (o

Kg/m3) J&>:p
\3)»5 o po :Cq

(M/s) ce s :U

oo lis a5 Conl Gugads 4z 0 YE/IO 5l ool 6 SIS Gley 0 &G w45 0 byo mhaw sleo
Sb sy i Ol oMoz 51 B 59, S0) esls YV 595 50 ailion sl JlideS LSts gl camslin il
Ay 5590 Gloig, 4 Cand Jlade S ol S A0 Guaelg YA o o)l ISl /) sgas (g lake
LadeS olaz 5l da g, o) yualss YA 5 Glas oyl jLadeS slas; lej) yuslys YV 5, Jlogil cpizean

Cewlodgy ugandi 4> 30 ) Sga 10 HALSS (Glod jgue o ;0 B oo LIS (g Slo >

gl )l loyl> SLadeS jgee 5l (AL opldl Gl oy p 4 ((Suid (olid gl Sk 5l aalllae ()l
b ,LideS oSt )0 Fge slayual)ly alox slasol (dn (A5 5 b)s haw les oyl )by cenlaislo y J0
sloailebe sly Wlgige (uyiwd )3 5 355 2y Gladlos 5 bools S92y i85 )15 o) 0 )90 it
2 S5 lojlo LSS jone a4 wgldl Zuly (s 39 00 HUATI OBl i3l Gl S e g jlade @l

sl bl o

&bw

Gracy Margret Mary, R., Sannasiraj, S. A., RajukD(2024). Coastal morphological changes due ¢oNfvar cyclone on
the East Coast of India. Environmental Earth Sesn83(2), 83.

https://tropic.ssec.wisc.edu

Lin, I., Liu, W. T., Wu, C. C., Wong, G. T., Hu, CChen, Z., ... Liu, K. K. (2003). New evidence femhanced ocean
primary production triggered by tropical cyclon€&gophysical Research Letters, 30(13).

Price, J. F. (1981). Upper ocean response to &hng. Journal of Physical Oceanography, 11(2); 1173

Walker, N. D., Leben, R. R., Balasubramanian, 8082. Hurricandorced upwelling and chlorophyll-a enhancement imith
cold-core cyclones in the Gulf of Mexico. Geophysicat&arch Letters, 32(18).

Zhang, H., He, H., Zhang, W. Z., Tian, D. (2021jppédr ocean response to tropical cyclones: A revgeoscience

Letters, 8, 1-12.

1 Drag








