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ºÉÉ®ú - nùÉä½þÉ +ÆiÉÇ®úÉ¹]ÅõÒªÉ ½þ´ÉÉ<Ç +bÂ÷b÷É, +®ú¤É EòÒ JÉÉc÷Ò {É®ú ¨ÉÉxÉEò ºGòÒxÉ +Éè®ú ºÉÚªÉÇ Eäò ºÉÒvÉä |ÉEòÉ¶É ¨Éå ´ÉÉªÉÖ Eäò 
iÉÉ{É¨ÉÉxÉ Eäò ¤ÉÒSÉ Eäò +ÆiÉ®ú EòÉ {ÉiÉÉ ±ÉMÉÉxÉä Eäò Ê±ÉB BEò |ÉäIÉhÉÉi¨ÉEò +Ê¦ÉªÉÉxÉ SÉ±ÉÉªÉÉ MÉªÉÉ* <ºÉ +vªÉªÉxÉ Eäò Ê±ÉB, 
VÉÖ±ÉÉ<Ç-+MÉºiÉ, 1998 +Éä®ú VÉÚxÉ-+MÉºiÉ, 1999 Eäò nùÉè®úÉxÉ Ê±ÉB MÉB PÉÆ]äõ´ÉÉ®ú |ÉäIÉhÉÉå EòÉä +ÉvÉÉ®ú ¤ÉxÉÉªÉÉ MÉªÉÉ ½èþ* 
>ð{É®ú ¤ÉiÉÉ<Ç MÉ<Ç +´ÉÊvÉ ¨Éå ºlÉÉxÉÒªÉ ºÉ¨ÉªÉ Eäò +xÉÖºÉÉ®ú 0600 ºÉä 1800 ¤ÉVÉä Eäò nùÉè®úÉxÉ Ê±ÉB MÉB PÉÆ]äõ´ÉÉ®ú +ÉÄEòc÷Éå Eäò 
ºÉÆ¤ÉÆvÉ ¨Éå  ºGòÒxÉ Eäò iÉÉ{É¨ÉÉxÉ (BºÉ.]õÒ.) +Éè®ú ¤ÉÉ½þ®ú Eäò iÉÉ{É¨ÉÉxÉ (+Éä.]õÒ.) Eäò ¤ÉÒSÉ Eäò +ÆiÉ®ú EòÉ {ÉÊ®úEò±ÉxÉ +Éè®ú 
Ê´É¶±Éä¹ÉhÉ ÊEòªÉÉ MÉªÉÉ* 1 VÉÖ±ÉÉ<Ç ºÉä 18 VÉÖ±ÉÉ<Ç, 1998 EòÒ +´ÉÊvÉ ¨Éå ºÉÚªÉÉænùªÉ ºÉä {É½þ±Éä iÉlÉÉ ºÉÚªÉÉÇºiÉ Eäò ¤ÉÉnù 
ºlÉÉxÉÒªÉ ºÉ¨ÉªÉ Eäò +xÉÖºÉÉ®ú 1900-0500 ¤ÉVÉä Ê±ÉB MÉB +ÆiÉ®ú EòÒ VÉÉÄSÉ Eò®úxÉä Eäò =qäù¶ªÉ ºÉä ¦ÉÒ ªÉä |ÉäIÉhÉ ÊEòB MÉB* 
<ºÉ +vªÉªÉxÉ Eäò {ÉÊ®úhÉÉ¨ÉÉå ºÉä ªÉ½þ {ÉiÉÉ SÉ±ÉÉ ½èþ ÊEò ¤ÉÉ½þ®úÒ iÉÉ{É¨ÉÉxÉ +Éè®ú ºGòÒxÉ iÉÉ{É¨ÉÉxÉ Eäò ¤ÉÒSÉ Eäò +ÆiÉ®úÉå Eäò 
{ÉÊ®ú¨ÉÉhÉ +{ÉäIÉÉEÞòiÉ =iÉxÉä +ÊvÉEò xÉ½þÓ ½þÉäiÉä ½éþ* <ºÉ¨Éå +ÊvÉEòiÉ¨É +ÆiÉ®ú 16 VÉÖ±ÉÉ<Ç, 1999 Eäò ÊnùxÉ 0900 ¤ÉVÉä 
5.1ºÉä. {ÉÉªÉÉ MÉªÉÉ lÉÉ* +xÉÖ̈ ÉÉxÉ Eäò +xÉÖºÉÉ®ú  ½þÒ ºÉÚªÉÇ Eäò ºÉÒvÉä |ÉEòÉ¶É EòÉ iÉÉ{É¨ÉÉxÉ, ºGòÒxÉ Eäò iÉÉ{É¨ÉÉxÉ EòÒ iÉÖ±ÉxÉÉ 
¨Éå ºÉnèù´É +ÊvÉEò ½þÉäiÉÉ ½èþ* ªÉtÊ{É ºlÉÉxÉÒªÉ ºÉ¨ÉªÉ Eäò +xÉÖºÉÉ®ú ºÉÉªÉÆ 0500 ¤ÉVÉä Eäò ¤ÉÉnù ºGòÒxÉ iÉÉ{É¨ÉÉxÉ, ¤ÉÉ½þ®ú Eäò  
iÉÉ{É¨ÉÉxÉ ºÉä +ÊvÉEò {ÉÉB MÉB ½éþ* iÉlÉÉÊ{É <xÉ ¨É½þÒxÉÉå ¨Éå ºÉÚªÉÉÇºiÉ EòÉ ºÉ¨ÉªÉ ºÉÉªÉÆ 0600 ¤ÉVÉä Eäò ¤ÉÉnù ½èþ* VÉÚxÉ, VÉÖ±ÉÉ<Ç 

+Éè®ú +MÉºiÉ Eäò ¨É½þÒxÉÉå ¨Éå BºÉ.]õÒ. +Éè®ú b÷Ò.]õÒ. Eäò ¤ÉÒSÉ EòÉ +ÆiÉ®ú Gò¨É¶É: 1.43 ºÉä., 1.53 ºÉä. +Éè®ú 1.67 ºÉä. 
{ÉÉB MÉB ½éþ* <xÉ ¨É½þÒxÉÉå ¨Éå +ÊvÉEòiÉ¨É +ÆiÉ®ú Gò¨É¶É 3.8 ºÉä., 5.1 ºÉä. +Éè®ú 4.1 ºÉä. näùJÉä MÉB ½éþ*  <ºÉ +vªÉªÉxÉ 
ºÉä ªÉ½þ ¦ÉÒ YÉÉiÉ ½þÉäiÉÉ ½èþ ÊEò ¤ÉÉ½þ®úÒ iÉÉ{É¨ÉÉxÉ (+Éä.]õÒ.) +Éè®ú ºGòÒxÉ iÉÉ{É¨ÉÉxÉ (BºÉ.]õÒ.)  Eäò ¤ÉÒSÉ EòÉ +ÆiÉ®ú ºlÉÉxÉÒªÉ 
ºÉ¨ÉªÉ Eäò +xÉÖºÉÉ®ú |ÉÉªÉ: 0900-1000 ¤ÉVÉä +ÊvÉEò ½þÉäiÉÉ ½èþ +Éè®ú ªÉ½þ ºÉÚªÉÉænùªÉ B´ÉÆ ºÉÚªÉÉÇºiÉ Eäò nùÉä PÉÆ]äõ {É½þ±Éä Eò¨É 
½þÉäiÉÉ ½èþ* 

 
ABSTRACT. An observational campaign was conducted at Doha International Airport, Arabian Gulf to find out 

difference between air temperature in a standard screen and direct sunlight. Hourly observations recorded during July-
August 1998 and June-August 1999 formed the basis of the study. Difference between screen temperature (ST) and 
outside temperature (OT) in respect of all hourly data in the above period from 0600 to 1800 hrs of local time have been 
computed and analysed. In order to examine the difference before sunrise and after sunset, observations were also made 
during 1900-0500 hrs of local time from 1st to 18th  of July 1998. Results of the study revealed that the magnitude of the 
differences between OT and ST is not as high as expected. The highest difference observed was 5.1 C on 16th  July 1999 
at 0900 hr. As anticipated, the temperature of direct sunlight between 0600 hr and 1700 hr were always higher than the 
screen temperature. However, after 0500 pm of local time, the screen temperatures are found to be higher than outside 
temperature though the sunset time in these months are after 0600 pm. The mean difference between ST and DT in June, 
July and August respectively found to be 1.43 C, 1.53 C and 1.67 C. The highest difference observed in these months 
was 3.8 C, 5.1 C and 4.1 C respectively. The study has also indicated that the difference between OT and ST is 
generally higher during 0900-1000 hrs of local time and lower during two hours before sunrise and sunset.  

 
Key words  Air temperatures in Qatar, Doha International Airport, Summer temperatures at Doha, Difference 

between screen and outside temperature, Arabian Gulf. 

 
1. Introduction 
 

Is the absolute maximum temperature reported in 
daily weather report corresponds to maximum temperature 
in the open environment? A layman may think it so. But, a 
person who has a little meteorological knowledge will say 
no to it. The surface air temperature (measured at 1.25- 
2.0 m above ground) in a standard screen like Stevenson 
Screen is reported by the weatherman daily. People who 

are involved in out-door work, in open conditions, often 
think that meteorologists always report much lesser values 
than they experience in the field. They, perhaps, are not 
aware that meteorological offices report the air 
temperatures measured in a screen. In the absence of any 
observational data, it is quite difficult to say how much 
difference is there between these two environments. Some 
may think it may be as high as 10 C. So, in order to 
provide a scientific answer for this, a special study was 
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TABLE 1 
 

Mean and absolute highest difference between outside temperature (OT) and Screen Temperature  (C) during  summer  
months of 1998 and 1999 

 

Month June 1999 July 1998 July 1999 August 1998 August 1999 

Local time 
(hrs) 

Mean Abs.  
max 

Mean Abs.  
max 

Mean Abs.  
max 

Mean Abs.  
max 

Mean Abs.  
max 

0600 0.7 2.1 0.4 0.8 0.4 1.0 0.3 0.8 0.2 0.6 

0700 1.6 3.8 1.6 3.2 1.3 2.5 1.7 2.4 1.3 2.1 

0800 2.0 3.4 2.2 4.3 1.7 3.0 2.3 3.5 2.0 3.5 

0900 2.0 3.1 2.4 4.1 1.9 5.1 2.6 3.9 2.0 3.6 

1000 1.7 2.5 2.3 4.3 1.9 3.1 2.7 4.1 2.1 3.5 

1100 1.7 2.8 2.0 2.6 1.9 2.6 2.4 3.7 2.2 3.5 

1200 1.8 3.0 1.8 3.4 2.0 3.4 2.2 3.0 2.1 2.9 

1300 2.0 2.9 2.0 3.1 2.1 4.4 2.2 3.3 2.1 2.8 

1400 2.0 2.6 2.1 3.0 2.1 3.1 2.3 3.0 2.1 3.1 

1500 1.6 2.8 1.7 2.2 1.7 3.0 2.1 3.3 1.8 2.9 

1600 1.0 1.7 1.1 1.8 1.1 2.5 1.6 2.6 1.6 2.5 

1700 0.8 1.2 0.8 2.9 0.9 2.7 0.7 1.8 0.7 1.8 

 
carried out at Doha, Qatar (Arabian Gulf) during summer 
seasons  of  1998  and  1999  and   the  results  have   been  
presented in this note. The difference between the air 
temperatures measured inside the standard screen (ST) 
and those of the direct sunlight or outside temperature 
(OT) or temperature measured in non-sheltered (non-
shielded) conditions is a subject of the present 
investigation. No rainfall occurred during the 
experimental period and therefore the values of OT are 
good representative of direct sun light temperatures.  

 
2. Data 
 

Along with the air temperature in the standard 
screen, temperature from an identical mercury 
thermometer exposed to the sunlight and hung at the same 
height (1.25 m) and at the same place (observatory of 
Doha International Airport) was recorded. During the 
experimental period of 1  July to 31  August 1998 and      
1  June to 31 August 1999, hourly observations were taken 
from both the thermometers i.e., (a) air temperature in the 
screen (ST) and (b) outside or direct sunlight temperature 
(OT). They were recorded from 0600 to 1800 hrs of local 
time (0300-1500 UTC), in the above months. Temperature 
readings were also made during 1900 - 0500 hrs of local 
time (LT) from 1 to 18 of July 1998 for examining the 
differences after the sunset.  

 
3. Results and discussion 
 

The difference in temperature (DT) between OT and 
ST was calculated in respect of all the hourly readings 
during the period of observational campaign. Table 1 
present monthly average of daily means and extremes of 

DT’s at each hour of observation for both the years 1998 
and 1999. Figs. 1 (a&b) depict the daily mean and 
absolute maximum value of DT for 1998 and 1999 
respectively. DT values have been taken as OT minus ST. 
The mean DT, mean maximum DT, absolute maximum 
difference and mean DT at 0600 and 1700 for the three 
summer months are given in Table 2. Monthly mean 
difference is the arithmetic average of all the 30 or 31 
values (DTs) in the month and for all 12 hours put 
together in a day. Monthly mean maximum values are the 
average of the daily maximum value (observed at any 
hour) for all the 30 or 31 days in the month. Absolute 
maximum value is the highest value observed amongst all 
the daily maximum values in a month. Mean DTs at 0600 
LT and 1700 LT is the average value observed at these 
hours in the month. From the data presented in Tables 1  
& 2, the following aspects may be noted. 

  
3.1. June 
  
The difference in temperatures in observational 

hours of the day on a monthly scale in 1999 have ranged 
between 0.7 C (0600 LT) and 2.0 C. The average value 
for all the 12 hours and for the whole month is 1.43 C. It 
may be noted from Fig 1(b) that highest DT of 3.8 C 
occurred on 3 day (0700 LT). This is in contrast with the 
general pattern of occurrence of higher DT values 
between 0900-1000 hrs. The mean maximum DT for the 
month is found to be 2.54 C.  
 

3.2. July 
 

In 1998, on a monthly scale, the daily DTs in a day 
have  ranged  between  0.4 C(0600 LT)  and  2.4C (0900  
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Figs. 1(a&b).  Daily mean DTs and daily absolute maximum DTs for  

(a) July and August 1998 and (b) June, July and August 
1999 

 
LT) with a daily mean value of 1.57 C. Highest DT value 
of 4.3 C was observed on 15 day and 19 day at 0800 LT 
and 1000 LT [Fig l(a)]. The average DT value for all the 
12 hours and for the whole month works out to be      
1.57 C, with a mean maximum value of 2.84 C.  
 

In July 1999, daily range in mean DTs varied 
between 0.4 C (0600 LT) and 2.1 C (1300 LT) with a 
monthly mean of 1.48 C. Highest DT value of 5.1 C has 
occurred on 16 at 0900 LT [Fig. 1(b)] and the mean 
maximum value for the month is found to be 2.64 C. 
Though the absolute DT recorded in this year is higher, 
but the mean maximum value for the whole month is   

0.2 C lower than that of the previous year. At this 
juncture, it is relevant to mention that the mean monthly 
temperatures in 1998 and 1999 (July) were 36.3 C and 
35.9 C respectively; though the mean maximum 
temperature in both the years is same with 42.2 C.  

 

(a) 

 

3.3. August 
 

The mean DT values in a day have ranged between 
0.3 C (0600 LT) and 2.7 C (1000 LT) in 1998. The 
month’s mean works out to be 1.78 C. Highest DT value 
of 4.1 C was recorded on 10 [Fig. l(a)] at 1000 hrs LT 
with month’s mean maximum value of 3.13 C.  
 

In 1999, the daily range of mean DT values have 
varied from 0.2 C (0600 LT) to 2.2 C at 1100 LT. In 
fact, the period of 0800-1400 LT had the DT range of 2.0-
2.2 C. The monthly mean in this year was 1.55 C, about 
0.2 C lower than the previous year. Highest DT value 
observed in this year was 3.6 C, on 16 day at 0900 LT. 
Next highest value of 3.5 C was observed on 11, 21 and 
on 25 of the month (0800-1100) LT [Fig 1(b)]. The 
monthly mean maximum value of 2.59 C of this year was 
much lower than the previous year’s value of 3.13 C. 
August’s mean monthly temperature in 1998 and 1999 
was 36.3 C and 35.9 C respectively. However, there was 
very little difference in mean maximum temperatures of 
1998 (41.8 C) and 1999 (41.9 C).  

 

(b) 

 

3.4. Discussion 
 

It is clear from the above results that temperatures in 
the sunlight are always higher than in the screen, which is 
quite anticipated. However, the magnitude of the 
differences (DTs) between OTs and STs is not as high as 
one expected. The highest observed difference was 5.1 C, 
on 16 July 1999 at 0900 hrs local time. The mean DT 
value for the entire experimental period was found to be 
1.56 C. It will be interesting to know the reasons behind 
the time of occurrence, but needs a detailed study. That 
may include wind speed, direction, relative humidity etc. 
In this context, one factor that may have some influence is 
the time from which sunrise has taken place. The mean 
sunrise time at Doha in June, July and August is 0444, 
0453 and 0508 LT respectively. The study revealed that 
the higher difference between OT and ST has generally 
occurred between 0900-1000 hrs of local time. This is 
about 4.5-5.5 hrs after the sunrise. The absolute maximum 
surface air temperatures (STs) during the period of study 
have occurred between 1100-1200 LT (noon). This 
characteristic was reported earlier by Rao and Ali (2000). 
An interesting point to be noted here is that highest DTs 
occur about 2 hours before the highest recorded STs. 
Recently, Rao and Ali, 2000 and Hatwar et al. 2000 have 
brought  out  diurnal  variation  characteristics  of   surface  
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TABLE 2 
 

Statistics of monthly means, mean maximum, absolute maximum 
and mean DT values (C) for  0600 LT and 1700 LT 

 
Parameter Jun 1999 Jul 1998 Jul 1999 Aug 1998 Aug 1999

Monthly mean 
DT 

1.43 1.57 1.48 1.78 1.55 

Monthly mean 

max (OT) 

2.54 2.84 2.64 3.13 2.59 

Absolute 
maximum 
difference (Time 
of occurrence, 
LT) 

3.8 

(0700) 

4.3 

(0800,1000) 

5.1 

(0900) 

4.1 

(1000) 

3.6 

(0900) 

Mean DTs of 

0600 LT 

0.7 0.4 0.4 0.3 0.2 

Mean DTs of 

1700LT 

0.8 0.8 0.9 0.7 0.7 

 
wind at Doha in different seasons. In summer months, the 
wind speed starts rising at about 7am and its rate of 
increase will be highest between 9-10 am with a peak 
value during 1-3 pm. On an average, the wind speed is 
below 10 knots up to 9 am local time and-above this value 
after 9 am. Perhaps, with the onset of moderate breeze 
conditions, the difference in DT values is decreasing. So, 
the strength of the wind may be one of the factors that 
contribute to the DT values. Of course, the intensity and 
the amount of total radiation received are major factors in 
determining the DT values.  
 

A sharp decline in the DTs (nearly to half) was seen 
after 1500 LT in June and July and after 1600 LT in 
August. The mean sunset timing in June, July and August 
is 1827, 1825 and 1810 LT respectively. Keeping this in 
mind and to examine the DTs after sunset, additional 
observations from 1 to 18 August 1998 have been taken 
during the period 1900 LT-0500 LT. These, together with 
all other observations showed that OTs to be lower than 
STs after 1700 hrs of local time. It was found that DTs 
after 5 pm local time were in the range of -0.2 C to         
-0.7 C with an average value of -0.45 C. However, the 
values of DTs at 1700 LT are always higher than those 
observed at 0600 LT and are positive.  

 

(iv) The differences (between OT and ST) are generally 
highest between 0900-1000 hr of local time and they are 
lowest two hours before sunrise and sunset.  

  
Frequency distribution of the values of DT for 

individual months is summarized in Table 3. About 48% 
of DTs of July and August 1998 have been found to be in 
the range of 1.5 C-2.4 C. In 1999, about 51% values lay 
in this range (June 51%, July 50% and August 57%). Only 
about 5% of the total DT values were found to be above 
3.0 C, whereas, 7% of the total observed DTs were below 
0.5 C. In all, 75% of the DT values lay in the range of 
1.0-2.9 C. So, for the majority of the period, the 
difference in temperatures of direct sun and air 
temperatures in the shade is below 3.0 C.  

TABLE 3 
 

Frequency distribution of the temperature difference (C) between 
outside and inside screen during the summer months of                

1998 and 1999 
 

Range Jun 1999 Jul 1998 Jul 1999 Aug 1998 Aug 1999

–0.5 to –0.1 0 0 3 4 1 

0.0 to 0.4 16 20 36 22 30 

0.5 to 0.9 55 53 43 40 38 

1.0 to 1.4 76 63 65 26 45 

1.5 to 1.9 105 87 114 69 108 

2.0 to 2.4 77 93 71 108 105 

2.5 to 2.9 24 30 31 60 34 

3.0 to 3.4 6 20 7 34 6 

3.5 to 3.9 1 3 1 8 5 

4.0 to 4.4 0 3 1 1 0 

Total 360 372 372 372 372 

 
4. Conclusions 
 

Based on the observations taken in the two summer 
seasons of 1998 and 1999, the following broad 
conclusions may be made :  

 

(i) Temperatures of the direct sunlight between 0600 hrs 
and 1700 hrs LT are always higher than the surface air 
temperatures in the Stevenson screen. After 5 pm of local 
time, the screen temperatures are found to be higher than 
the non-sheltered or outside temperatures.  
 

(ii) The difference in the mean daily DTs in June, July 
and August is 1.43 C, 1.53 C and 1.67 C respectively.  
 

(iii) Absolute maximum DTs observed in June, July and 
August in the period of study were 3.8 C, 5.1 C and  
4.1 C respectively.  
 

 

(v) The absolute highest surface air temperature (ST) 
observed at Doha was 49.6 C in July 2000. Based on this, 
it may be said that temperature of the direct sun light at 
Doha may not exceed 55 C at any time of the year.  
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