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Evaluation of the bioclimatic indices influencing human comfort
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Abstract

Background and Objective: Identification of climatic potentials as a context of human activities,
constitutes a bedrock for majority of environmental plannings and land use plannings. In this regard,
climatic features and their dominant elements play an important role in spatial distribution and
development of environmental behavior of human societies, so that weather cognition and the use of
its various potencies are comsidered as a base for urban development planning, construction, habitat,
architectural and tourism expansion.

Methodes: In this study, the human comfort or discomfort at Arvand Free Zone was evaluated based
on bio-climatic indices, Terjung, Neurotic strain, Baker, effective temperature, (TCI), (PET) and
(PMV) using data from 60 years (1951-2010). Moreover, using the climatological parameters obtained
from synoptic station of Abadan, the best time for environmental activities in this city was determined.
The results showed that the used bioclimatic indices are able to reveal comfortable and uncomfortable
periods in Abadan and despite trivial differences, all indices present the same aspects of climatical
comfort of this city.

Results: The analysis showed that Abadan mostly had a wide range of variety during the year and

changes from hot to very cool weather. During spring and summer, it is excluded from the limits of
bioclimatic comfort. In the late fall and throughout winter, Abadan climate with its unique conditions
for human comfort, is the best season for environmental and tourism activities.

Keywords: Khuzestan, Environmental Assessment, Bioclimatic Comfort, Arvand Free Zone.

1- MSc of Environment, Department of Environmental, Gorgan University of Agricultural Sciences & Natural
Resources, Iran. * (Corresponding Author)

2- Assistant Professor, Department of Geography, Isfahan University, Iran.

3- MSc of Safety and Technical Inspection, Petroleum University of Technology, Iran.

4- MSc of Fishery, Department of Environmental, Gorgan University of Agricultural Sciences & Natural
Resources, Iran.



O‘)&Q&j O‘) ‘5}‘.}“«\3

aoli 0329 s j buxo (559l ST g pole ve

A ol ol 30 slos (el Sl ealis b 55 (1) plign
Ceond a5 5,5 0aaliee g 0l )3 aallae 8590 |, € K0 ol pud
soel8l Galol BLA el po Jlo o5 Jab 5] g S
6l bl 1B slaasls s pslaie 4y (F ) ol acleals
alox jl il sla Ll i )3 (5 slajlasd ) cbili>
|y 50 ol 5 oeldl g Jloges )50 5 3ol e lale (sl
Sl lodlS s bl () 39515k 90 305 duglio oo
el 9 @ ANV A 0,90  andil slaosls ko L1, 655
Ndgeld dd (G5 9 (S slaala

3 s e iy o Sl Gl gy 4 55 OV DS 5 02
O Ve dga> Jl g5 g o Lag] sl dalaie go
PS5 dme g 5 lazme 9 095 (b S5 llid et
sl sl ls L) ol b 5 00,8 Jlgw Jlo S jlele 2
Ll og2g oo Lis aslllas gles oss S awlae J)l>
Lol U ous el 5 (bl Ll s o o ine
Gislasl (s g aalllae 4 (V) ) a2 5 (555 052 (G5l tal]
SR 9 (2lig o6 0 adlaie dus 15 )5 ) e 5> SloalSse
R b Bblie &5 w8 S a g il 4S5 S
Sl oslizd 3y50 ()l ool 2l b g5ty 55l
U)o ailaie it ooldl aslllas 131 sla Lo
s DIl " 090 ol 4zl 15 )l Gialol aalllas (A) K o]
LMl i L g5 s 33 (oaldl Sy ol s
el o ploxl () oldl i

e 35 ) bl o b sladllas jo (1)) oo 5
te slads I S 45 wisges b g WSl am pal ol bl
JB oo S 0529 doplSe (nl o Sl olo) ogas )
cals, PET (asli 6,5 L8 an L i el gl S s

..\3.); L.S"b))‘ LJ"’B) ols ).) Ree- us...’> OKM‘.)‘ ).) l) u‘)sl.w.e

1 - Hounam

2 - Alice springs

3 - Morillon & Galvez
4 - Bouden & Ghrab
5-Toy

6 - Sun moon

doddlo

b (ol slacdlsd f Hlpreas (ol sla el cSlis
S5, e Giilel 5 (e (sl 532 4l e ol
agi o g paalipy e Jol 3855 (e 4z iz wad o0
i L5 69,50k 9 Silene (BB (Jyes (s 4
55U slaglgs 5l ool 5 lsp g o cliss b as oyl o oo
b ol o )]

S5z Lalpd e (Dl 5 Gl o 5955 e Jle 5 (S
ey yie U e 3 ol 4l B 15 o550l oS ] _orlil 5
(S3lgleclS 9 (1) 95 o0 )13 dalllan g (gm0 990 (Sl 0l
3 el 0055 Sog25a (55 1= ls2 5 T b )l 5 alllne ol
gt Gl ol a am g Lol Ll gl el
Al il 5 51 o5 ol (il degormo talol Ll
Lol ol o sl 1500 0l bl conlio ol 31 5l 0o
Gld 8 (Sl oo o e wSS by 5 LS ales]
O aa ]y 952 (Sl e Wl oo (Sl ol 85
290 (5551 Sl b 090eS” jlors a5 el (g S Lad> 39250 S0
i o8l oS Sl el (alul Ll (S IS5 0
5 Lo yolie oyl 1 0o (glodos il il 5 Caghs, ool dos
o ey 5 050 Sl (5l g Candls (52 53l gl
98 ol el il i (sl (a3 5 oo sty Lo
ol 00l gl paie

9 bt gl GFUSS sladas g by, 23 slale (b
390 5 9 ot ] el ) 55, 1 ool yolie 3l 4o
plodl soaie slagiaghy (bl (22, 5 Gtalol Lalpd (o
el oSyl Joo alian Jolis lalllas (5 copd el 00305
O (S Ay (ol ey g0l Gl L Cuals (gams 0 oS
5 Lo talagl ol s gl sloy Jdse ase e 5 sl
s ol ol S5 ol gl Cilieo dibaie oz oS Slnlno
2 e Ol bl (Gl Cunglie 5 8l 4 sls oS 8 S
L 935 b |y pbedlS o ot e (G55 A0S (e
Iy eloalS g Jlogai wls plowil Ll (9, &5 (goas20 slaioles]

(V) 9505 &l



Yo

ey 90 oSl s § S 3

5 05,8 il Lz los oy (6, 58Alols oo oy — 3,
Sl sl pSalio Sz gS o3l )0 lag il o3l g 1ST 50
Olbey b gl b (nSw e jlab do gl g (21 5 21
lalllas § (5, S0 05,5 il el A §f it Wl oyl o5l
S5 o0,S b Ly adal) jo 5588 st el gy 0
ool Bl Ll (K1) (Y0 < (FR) (YA) (YY) il 5
eSS oledel Wl 650 el 0t e
59 il (PET) gl Jolns sl (ol alis
39095 Sy (LSS (Sl dalie (n i oS S (i b
ol ) ($39)95 Sy pgd Cmglyl vEnd S 0nix
Shls (539,95 Atasi om0 il 5 dpte (slojed
A Al laoilus glp e gloyw (i Codgise
Cs Ll oo 52000 3 4o 0 o5 a5 e slod
J=do a gley ol (b o el 5 S o pie il cilie
b G oz S ool apogi gle)S SRS (og )
S N Y IR NI SN N WU e
Gl 8O sl o (5505 (s e (e
As i e s Sl ez Gl 6,5 0

5 Vs« oo slaole 45 s ol it ol 5 0 sy TC
il ailaie o)l 5550, S jed sl |y Ll yd o e 593
9 (Fxm2 rb Glaadlr a5 g9 052y Ll 5l g
Sl J0y55 0 G S S 08 4 pazie Ll il Slles bl
Sill el sl 5 cls ©500 5 aST ed ol 0l
3 Sorte omd U S 0a (s 53l (2095 53]
CasS HBl e gy ol Ll o025 la e (e
65 50,5 1,8 o g a3 990 (Suselsd T 5 )
2 bl pace b (o) Gralol 4z (s jolaio 4 sl
S5 S 9 e Syl (slp il Joad g ol Jsbo
S5l

lidiigy 9 Wosl

Crt o) po)bmls ot e 5o gl o3l dilaie
oo 53 e ag S WV 5l s Sy @ (Gliwjo3 b

8o ,3iS b S i e slylo g @Bl (49,15 g 99,059, (SN

355 50 il 3l lyie Uy ol adlie 15 (V) oo g o) Sy
$oslial s (0l 5550 dalllns) 5l (sl 1o a5 o
polie a8 aaly Lis (Gl o] o)) SVF 9 PET _a3ls
L el lane) 53 o) ol polis 5 s 0 SVF (WL
Sy o

505 Bble 1 S80S maldl Comdg staghy 0 OV sy
O 4508 o o5 asllas |y sl (s oagar Sis
£S5 Sly2 gge o Ced Gloy S 005 ol (A a0 Balpo
VSR O SR O VN PO

€55 LIS )28 (G weldl (o)) inj 5 oo plonil lalllae
D503 el ad daw 4y |y o] g5 0 5 el B 5050
5Bl A s el ) 4 Slalllas ol §f i
asllas 3550 3blie ;o Jlo alizes pbl o 1) Ll (2o, Ll
) OV QA OY) OF) 10) €V F) ol 03503 s 395
P e (ol Ll 5 o il gl e Slalllae ol o
los a8 0008 (o 0l (o obie o 5 5t sla e
esalto lad 3l Simly o5 (omd Cughy o @ 5l (50l
Plea gasecols; ulua! o Gloilwlb g caunl jpls opl (goals
Pl (Tl (Soilas g dy s ol 5e 05
Sl > i (Sl (K8, s g dlae 5>
059 4 Ol 0,5 slaole g Lajg, o sl 5 (alie s
hod Gaeti Sl 15 9050 9 5 (Slaoke 4 gy sl
oS 5 a5 0,8 atie byl cnl o allis) e 6,0l
Cedls (g Djgoy 5y oS Dleles o dos (9 VU S 4y
P adS plonl cldllas §l 6,503 el 08 oo g | po 0
Y0) 5 (VF) YY) YY) Y V) sl il g (6 Lo b ala
ot @b ) il il cas (b)) 4 Slalllas 43S
o (YF) sl i ls 3 0,08 5 Sigz i ¢ 555 ¢ Sale wiile gl
a5 ol L gmls (Y el solors yo (sorldl polis 1 (o)
2 F9 009 clio Lot 5 (b (Y o )l sl
Ot g sl S5, 5 () el Jlo (slaele ity

Su=S L g m Jod e daplentle 65 8 e

1 - perry




C")mg él) ‘50‘..\.9

4ol 0399 o ) o (55819355 g pole

Yy

Lod sin o oonldl sloaasrin a s | a5 ol (pl s g, plo
Ot led bl degazmo oS Bl lebs 5 5 ol g,
ookl L .l oo oolaul lojes wisS oo J S ol
& el 5 192 o5 @ bogr e lags Lo § Sl oS 0018
o i 1 0lgi e ol ogdle ((VF) 0,5 ezt Wiy oo
Laol S il Jd 5l wles slogloaslo ot gl conlio
Slos i aliy 5 (6,5 100,53 oo ool ;a5 docibi Loy
S yg—0 ddlain cord8l slaosls a4y axgi b aS Canl gl oy Saws
Jogai g Jghazr Do ol @l 5 gy () Jgoz adllas
" GOLM‘(\)JS»J)‘ L.':"’,‘) w).»ou.u.u‘_s‘).l el 00 AJU
Ol 45" el u_w;L.u] Oliae 0aims lis adly 1o Jlaged ol 09
= w8 ylxin Lyl g Cughsy dos Siglate glocS 5 il o
by las g Coles b a0 s 5 los B yro o 88l jgme o V) JSC5
Ol 995 Joe sl duoyd sy (o gy B pre (e
S S oo S8 i srosgasns jo wigliie Layl s o paie g0

(V) Jgaz el oads ools plis slaoles g slacl b o5

e ey ey adhie (B g 0 sl e adl i el
LI YL 5 s S5 Jome 5o le 0l nl (Ml
YY) s o S5yl

6[.036).50)\5\_‘\ ‘scl-oa le.w L)“‘“j)" L)"‘ 22 ¥ PR 6[&03‘&
YN Al B o el 6,90 Ly oyl o3 ailaie oKyl Bes
3 Goils s 0 j9—0 SLedbsl oL (laic 4 a5 il oo (VA0
() clas 8

(=2 by sloslinl 1 (e gy (nl S a5 By,
45 el sl sl 138l 5 5 (odldl Sy sla Sl 5 oo
mi= el 1y 0 el slacusgase g o Ul oS adlllae
i sled « Sgz 5 slajaslis jfeslaiul b dlde oyl o ales
ol dibaie Sludl islol bl,s PET) g PMV) (TCD) (s
JWBM‘OM‘;N),!BML?MJLMOLO \'Y ‘flog\.\jj
GrS S — e gl b (g5 el (gl (olo) o
Lol 0030 F jazeine

Sigz i psli

Sl el Sy Sla s, et ) (o Sgs arls

A Comd g, Q—.’.‘ }l,g;al Dy (o0 Dgute QL..JI ui‘.il..fl L53l:\.)')|

d‘élgi Sy g 0| cwliilad oo o ailalo sl o0l —Y Jgu

Tablel-Monthly data of meteorological variables of Abadan synoptic station.
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Table2- Concepts, symbols and symptoms of comfort coefficients index.
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Table3- Levels of environment cooling power and bioclimatic thresholds based on indice Baker
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Figurel- Zoning status of Arvand free zone in Khuzestan based on indice Terjung in cold seasons
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Table4- Human comfort based on the effective temperature.
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Table5-Values of PET and PMYV indexs threshold in different levels of human sensitivity
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Table6- Coefficients of comfort Arvand free zone based on indice Terjung.
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Figure2- Zoning status of Arvand free zone in Khuzestan based on indice Terjung in cold seasons
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Figure3- Zoning status of Arvand free zone in Khuzestan based on indice Terjung in warm seasons
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Table7- The CP values of different months in Arvand free zone (in micro-calorie per square centimeter)
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Figure 4- Monthly trend of bio-stimulation of human climate in Arvand free zone.
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Table8- Monthly grades, components and values of tourism climate indicators in Arvand free zone
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Table9- The condition of climatic comfort based on the effective temperature in Arvand free zone.
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Table10- The final results of climatic comfort index (PMV, PET) of Arvand free zone.
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Tablell- Comparison of coefficients of comfort Arvand free zone based on bioclimatic indices.
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