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ecei ed cto er 1  11; accepted uly  1

e comparan las condiciones t rmicas ioclim ticas registradas en las estaciones meteorol gicas de ursa 
1  m  y luda  1  m  a las :  1 :  y 1:  horas de 1  a . ara ello se utili a la tempera-

tura siol gica e ui alente  ue se calcula por medio de par metros meteorol gicos. e anali aron 
y aloraron los e ectos de las condiciones am ientales y atmos ricas dependientes de la altura so re la 
percepci n t rmica i.e.  . l an lisis mostr  ue la di erencia anual media de los alores  en ursa 
y luda  ue de 1  C. sta di erencia ue menor en in ierno  C  y mayor en erano 1  C . 

a mayor di erencia en los alores  se registr  en la tarde 1  C  y la menor en la ma ana  C 
. as di erencias se de en a la mayor altitud y al mayor al edo de ido a las ne adas. sto ocasiona 

alores  m s a os y por lo tanto condiciones t rmicas menos con orta les. os alores  medios 
para ursa y luda  decrecen .  C por cada 1  m.

C

his study compares the thermal ioclimatic conditions recorded at ursa 1  m  and luda  1  m  
meteorological stations at :  1 :  and 1:   local standard time  et een 1  and  y using 
the physiologically e ui alent temperature  hich is calculated rom meteorological parameters. 

he e ects o  ele ation-dependent en ironmental and atmospheric conditions on thermal perception i.e.  
 alues ere analy ed and assessed. he analysis sho ed that the mean annual di erence et een 

 alues in ursa and luda  as 1  C. he di erence as lo er in inter  C  and higher 
in summer 1  C . he highest di erence et een  alues occurred in the a ternoon 1  C 

 and the lo est di erence occurred in the morning .  C . he di erences occur as a result o  
high altitude and higher sur ace al edo due to sno all  hich leads to lo er  alues and thus to less 
com orta le thermal conditions. he mean  alues o  ursa and luda  decrease .  C e ery 1  m.

e ords  hermal com ort inde  physiologically e ui alent temperature  ioclimatic conditions  e ect 
o  ele ation  en ironmental and atmospheric changes.
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1. Introduction
eople s thermal perception depends on air temperature  air humidity  ind speed and radiation 
u es  as ell as their personal ody energy alance. hen the en ironmental conditions are 

suita le or human heat alance  they eel com orta le. ny disruption to this alance results 
in thermal stress anger  1 ; ands erg  1 ; uliciems  . here are indices that use 

arious methods to determine the thermal conditions. hese indices use meteorological data to 
re eal the e ects o  the am ient conditions on people. hile there are rather simple com ort 
indices calculated y including se eral meteorological parameters e.g.  heat stress  ind-
chill  apparent temperature  there are also more comple  indices that include physiological 
thermoregulatory reactions as a aria le in the calculation: predicted mean ote  anger  
1  e ecti e temperature  standard e ecti e temperature  agge et al.  1  and 

lima- ichel-model  endrit ky and ler  1 1 . here are some i liographical 
studies on the historical de elopment and the types o  thermal com ort indices that currently 
e ist ands erg  1 ; riscoll  1 ; arsons  ; uliciems  . he physiologically 
e ui alent temperature  is a thermal inde  ased on the human energy alance; it includes 
thermo-physiological aria les and yields results in centigrade degrees ayer and ppe  1 ; 

ppe  1 ; at arakis et al.  1 . hus  as  analy es the ioclimatic conditions or a 
gi en setting  it also allo s or comparisons as it uses aria les stemming rom human thermo-
physiology in the calculations and yields concrete results.

he study area o  this ork lies in the armara egion  in north estern urkey. ata rom 
t o meteorological stations  ursa and luda  ere used. a ing an altitude o  1  m  the 
geographical coordinates o  ursa meteorological station are  11   and   . luda  
meteorological station has an altitude o  1  m and its coordinates are    and   . 

en though the city centers o  ursa and luda  are close 1  km  air distance  the altitude 
di erence creates di erent geographical and climatic conditions ig. 1 . ccording to ppen s 
climate classi cation  ursa has a moderate climate ith temperate inter and hot and dry 
summers. luda  on the other hand  has se ere inters and short and humid summers. his 
study aims to use  alues to compare the ioclimatic conditions o  ursa and luda  hich 
lie close to each other ut at di erent altitudes  and re eal the changes that occur throughout 
the years. he in ormation ac uired rom this study ill help to understand the changes in 
thermal com ort conditions according to ele ation. n order to nd the ertical changes o  

 alues  the data o tained rom the stations that ha e di erent altitudes ill e ery 
use ul. his paper also analy es the ertical ariations o  meteorological parameters that ha e 
positi e and or negati e impact on thermal ioclimatic conditions. he e ects o  ele ation on 
outdoor conditions can e used also or economical purposes  ecause ursa and luda  ha e 
great potential or tourism and recreational outdoor acti ities. lthough this is the rst study 
that in estigates the ertical changes o  thermal perceptions  there are many researches that 
ocus on the ioclimatic conditions in se eral parts o  urkey e.g.  i ek  ; opay and 

lma  ; lma  et. al.  ; oy and lma  1 . here are also some studies on 
the spatiotemporal distri ution o  the climate and the impacts o  some issues ur ani ation  
climate change  de orestation  etc.  on the meteorological parameters in urkey e.g.  rke  
et. al.  1  ; ayan  et. al.  1  . 
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