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Objective: Weather is one of the most fundamental factors affecting the Earth's structure
and a vast resource for the tourism economy. In this study, in order to determine the
suitable ecotourism calendar in Borujerd and Kuhdasht counties, the performance of
RayMan model bioclimatic indices (including PET, PMV, and SET) has been evaluated
in comparison with the Evans index. The study aims to identify the most accurate
approach for determining thermal comfort periods in these mountainous regions. By
comparing these two methods, the research seeks to provide a scientific basis for tourism
planners and policymakers in Lorestan Province.

Method: Climatic data including air temperature, relative humidity, cloud cover, wind
speed, and vapor pressure for the period 1999 to 2014 were extracted from the relevant
stations. Using RayMan software, bioclimatic index values were calculated and analyzed
on a daily and monthly scale. The Evans index was also applied to the same dataset to
enable direct comparison between the two approaches. All statistical analyses were
performed using appropriate software to ensure accuracy and reliability of the results.
Results: The results on a daily scale showed that based on SET and PMV indices
(RayMan model), the best time for ecotourists at Borujerd station is from June 27 to
August 27, while the Evans index introduces the periods June 22 to June 14 and
September 5 to October 6. At Kuhdasht station, the RayMan model shows the periods
May 18 to June 3 and September 11 to October 3, but the Evans index considers the
periods May 4 to May 25 and September 18 to October 23 as suitable. On a monthly
scale, the RayMan model in Borujerd identifies July and August as the best times, while
the Evans index suggests June and September. In Kuhdasht, the RayMan model does not
consider any month as having climatic comfort, but the Evans index considers May and
October as suitable. The RayMan model consistently recorded more detailed thermal
classifications compared to the Evans index.

Conclusions: In general, the greater the difference in thermal sensitivity degrees, the
more accurate the analysis of various temperatures will be. The results of this study show
that the RayMan model provides a better understanding of the bioclimatic conditions of
the study area compared to the Evans index and is more efficient for preparing ecotourism
calendars in the studied regions. The 11 thermal spectra of the RayMan model offer
superior precision over the three-category classification of the Evans index. Therefore,
for mountainous regions like the Zagros, the use of PET, PMV, and SET indices is
recommended for sustainable tourism planning.
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1. Introduction

Bioclimatic indices represent human
responses to weather conditions and simplify
understanding the complex impact of
atmospheric elements on human comfort. These
indices enable comparison of comfort climates
across different locations. Research in tourism
climatology spans approximately four decades,
with indices such as PMV, PET, SET, and TCI
proving highly effective in determining climatic
comfort for tourism purposes. In Iran,
systematic investigation of tourism attractions
began in 1976, with numerous studies using
RayMan and other models to assess tourism
climates in various regions. Studies in Lorestan
Province have reported two optimal tourism

2. Methodology
Borujerd city is located in the northeastern

part of Lorestan Province in the Zagros
mountainous region, covering approximately
1,606 km? at coordinates 48°54'E longitude and
33°55'N latitude, with an elevation of 1,629
meters. Kuhdasht city is located in western
Lorestan Province, covering approximately
3,904 km2 at coordinates 33°47'E longitude and
32°35'N latitude, with an elevation of 1,159
meters. The RayMan model is a thermo-
physiological heat balance model used to derive
PET, PMV, and SET indices. Required input
parameters include positional data (latitude,

3. Results

Based on daily PET at Borujerd station,
climatic comfort occurs in two periods: May 26
to June 21 and September 5 to September 29,
recording 52 comfort days. At Kuhdasht station,
comfort occurs from May 18 to June 3 and
September 11 to October 3, with 40 comfort
days. According to the PMV index at Borujerd,
comfort occurs from June 27 to August 27, with
61 comfort days; at Kuhdasht, comfort occurs
from June 15 to June 28 and August 23 to

peaks (May-June and September-October).
Borujerd and Kuhdasht counties have humerous
natural attractions that facilitate various
ecotourism activities in different seasons. These
activities require precise planning for nature-
based tourism development, as favorable
climatic conditions are fundamental to tourism
development. The aim of this study is to
determine suitable ecotourism calendars using
the RayMan model and Evans index, and to
compare their performance in identifying
climatic comfort periods to aid better planning
for nature tourism development in these
regions.

longitude, elevation), meteorological variables
(dry air temperature, vapor pressure, relative
humidity, wind speed, cloud cover), individual
physiological factors (height, weight, age,
gender), and clothing/activity levels. Climatic
data for 1999-2014 were obtained from relevant
stations. PET, PMV, and SET values were
calculated using RayMan software and
analyzed on daily and monthly scales. The
Evans index determines comfort zones based on
the relationship between dry air temperature
and four parameters (relative humidity, air flow,
activity, and clothing) across three categories:
cold, comfortable, and warm.

September 5, with 28 comfort days. Based on
the SET index at Borujerd, comfort occurs from
June 27 to August 27, with 62 comfort days; at
Kuhdasht, comfort occurs from June 15 to June
28 and August 23 to September 10, with 32
comfort days. The Evans index at Borujerd
shows comfort from May 22 to June 14 and
September 5 to October 6, with 54 comfort
days; at Kuhdasht, comfort occurs from May 4
to May 25 and September 18 to October 23,
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with 57 comfort days. All three RayMan indices
recorded longer periods of cold/cool sensitivity
compared to warm sensitivity, indicating

4. Discussion

The comparison of the two approaches
reveals significant differences in precision and
coverage. The RayMan model performs
calculations based on 11 thermal spectra (from
"extremely cold" to "extremely hot") and
provides more refined analysis through indices
like PMV and SET. In contrast, the Evans index
uses only three categories:  "cold,"
"comfortable,” and "warm." This limitation
prevents the Evans index from distinguishing
between "slightly cool" and "very cold" or
"mild warmth™ and "severe heat." In Borujerd,
PET, PMV, and SET recorded 52, 61, and 62
comfort days respectively; in Kuhdasht, 40, 28,
and 32 days. The Evans index, if counting

5. Conclusion

This study compared the performance of the
RayMan model (with PET, PMV, and SET
indices) and the Evans index for developing an
ecotourism calendar in Borujerd and Kuhdasht
counties. The RayMan model, with its 11
thermal sensitivity categories, provides more
detailed analysis of thermal conditions
compared to the Evans index's three-category
classification. This limitation of the Evans
index prevents it from distinguishing between
varying degrees of thermal stress, potentially
including unsuitable periods as "tolerable" that

predominance of cool to cold conditions in both
regions.

tolerable days, yields more days (206 in
Borujerd, 189 in Kuhdasht) but lacks precision
in distinguishing thermal stress intensity. The
optimal times for ecotourists at Borujerd
according to RayMan (SET and PMV) are June
27 to August 27, while Evans suggests May 22
to June 14 and September 5 to October 6. At
Kuhdasht, RayMan recommends May 18 to
June 3 and September 11 to October 3, but
Evans proposes May 4 to May 25 and
September 18 to October 23. The RayMan
model's higher resolution and alignment with
human physiology make it superior for
ecotourism planning.

may not be truly comfortable for nature tourists.
Given its higher resolution and better alignment
with actual human physiological conditions, the
use of PET, PMV, and SET indices is
recommended for ecotourism calendars in
mountainous Zagros regions. Optimal periods:
Borujerd (RayMan) June 27-August 27;
Kuhdasht May 18-June 3 and September 11-
October 3. These findings provide a scientific
basis for nature tourism planning in Lorestan
Province, guiding local authorities in
developing targeted strategies for sustainable
ecotourism development.
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