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ABSTRACT

Heat waves and urban heat islands are phenomena that affect different aspects of human life. The
purpose of this study is to investigation the relationship between heat waves and urban heat islands
in Ahvaz metropolis from 2003 to 2018. For this purpose, after receiving the maximum
temperature data of Ahvaz during the mentioned statistical period, warm days with temperature
higher than +2 standard deviation or above average (NTD) and lasted at least 2 days, were
identified as days with heat wave using Fumiaki index and in MATLAB software environment and
Then, to investigate the effect of heat waves on the intensification of heat islands in the hot and
cold months of the year, heat islands for daytime and nighttime, days with heat wave and a normal
day with the lowest maximum temperature as a day without heat wave up to two week ago the
occurrence of each heat wave was calculated using MODIS-AQUA sensor data. According to the
results, most of the heat waves in Ahvaz which occurred in March 2010, was at the end of the cold
period of the year. In terms of continuity, it was 7 days and therefore long-term. findings also
showed that although in heat wave and no heat wave conditions, often formed on the day the cold
island and at night the heat island, but in the heat wave conditions during the day, the cold island, it
has been often more severe than normal days, and at night time the heat island is often more
intense than normal day. In general, it seems that the occurrence of heat waves has an effect on the
intensification of the thermal islands of Ahvaz in both hot and cold months, Of course, these
conditions have been more noticeable in warm months than cold months of the year.
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Extended Abstract

1. Introduction

Heat wave (HW) is one of the most important climatic
hazards that have devastating consequences in nature
every year, and the reduction of these consequences
depends on identifying the meteorological systems that
create them and forecasting the time and identifying
areas. Vulnerability and discovering ways to reduce

their annoying effects on public health. Cities often
experience special climatic conditions called urban
climates, urban climates due to differences in the
city's climatic variables (temperature, humidity, wind
speed, precipitation) with less densely populated
areas around it exists, is identified .Land surface

temperature is one of the key parameters in physical
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and chemical biological control in land processes and
is an important factor for the study of urban climate.
Heat waves and urban heat islands are phenomena
that affect different aspects of human life. The aim
of this study is the investigation of the relationship
between heat waves and urban heat islands in
Ahvaz metropolis from 2003 to 2018. The constant
rise in temperature of the city as an urban heat
island and the sudden occurrence of HW's as one of
the major climatic hazards, is an important concern
of urban management policy makers. Because the
increase in heat in this city can lead to a lot of
environmental damage. The stagnant atmospheric
conditions caused by heat waves trap pollutants in
urban areas, and by adding the intense stress of
toxic pollutants to the dangerous stress of hot air,
creates a large-scale health problem. (Al-Musaid,
2011: 139).

2. Methods and Material

In order to identify and extract HW's, data on the
maximum daily temperature of Ahvaz Synoptic
Station, from 2003 to 2018, were obtained from the
Meteorological Organization of Iran. Then by using
Fumiaki Index and MATLAB software, Days with
temperature above +2 standard deviation or above
the mean Normalized Thermal Deviation (NTD)
that lasted at least two days, were identified as the
day with HWs and calculated by equation 1:
(Masoudian & Darand, 2011: 173; Ismail Nejad et al.,
2013: 43).

1)
T@,)) = 2725602 T(i,j,n) =N

Where T (i, j, n) temperature of day i th from month
j th in year n th, T (1,)) the average temperature of
day i from month j. To eliminate the noise in the
mean, a 9-day moving average filter was performed
on these data three times and calculated by the
following equation (Fujibi et al, 2007: 65; Ismail Nejad
et al. 2014: 43).

)

AT = (i,j,n) = T(i,j,m) = T(1.])
Where AT= (i, j, n) absolute deviation of

temperature from the average on day j th of the
month i th, in year n th compared to the average

temperature of the same day. In order to the values
of temperature deviation of different times and
places to be comparable at a certain time and place,
it is necessary to standardize these absolute values
of temperature deviation by means of temperature
diffraction. Like day-to-day changes, diffuse TA at
31 days for each day is calculated by the following
equation:

®)

2018 j+1ié

2(0)) = i i — ' * &
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The value T (1)) is the average temperature
deviation in 31 days that is calculated by the
following equation:
4)

2018 iti6

AT = (1,3) =
n=2003 j=j—16

Finally, (NTD) is calculated by the following
equation:
©)

x (i,j,n) = AT(i,j,n) + a(1,))

Where?(»/)=Vo"()) Then in  MATLAB
software, days with temperatures +2 above average
(NTD) and lasting at least two days, were selected
as the day with the HW. (Equation 6) [i

(6)

NTD(i), NTD(i+1),..., NTD(i+p-1)= 2,NTD (i-1), NTD (i +p) 52

T(i,j',n) = 31N

In this study, in order to investigate the effect of
HW's on the intensification of the urban heat island
in Ahvaz city and its suburbs (city center and its
surroundings at a distance of 5 km from the center)
on days when HW's occurred in hot and cold
months. During the years 2003 to 2018, as well as
one sample day before each heat wave (one or two
weeks before the heat wave occurred), which had
the lowest maximum temperature was selected.
Then the MODIS-AQUA geothermal surface
temperature data for daytime at 03: 40-02: 54, and
for night time at 15: 18-13: 48, were received from
the NASA website and the heat islands were
calculated on the desired days. The intensity of heat
islands on days with HW's and days with no HW's
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was compared. The thermal island was calculated in
Ahvaz city using Equation 7:

(7
SUHI= LSTurban —LSTrural

Where, SUHI is Urban Surface Heat Island Index,
LSTrural and LSTurban, are the average surface
temperature of urban and rural areas, respectively.

3. Results and Discussion

According to the results of Fumiaki index, during
the study period (2003-2018), the highest frequency
of this hazard occurred in the studied station in
March. In terms of continuity, in these 16 studied
years, the maximum continuity of HW's was in
2010 and it lasted 7 days, so the HW's in this city
have been long term. Results also showed, in both
HW and NHW conditions, in the hot and cold
months of the year, often a cold island is often
formed in the city center during the day and a hat
island is formed at night. Comparison of thermal
islands in HW and NHW conditions in the hot and
cold months of the year showed that the occurrence
of HWs in the intensification of the thermal islands
of Ahvaz in both hot and cold months was effective.
but it has been more noticeable in the warm months,
and the intensity of the night heat island in both hot
and cold months has increased by at least 2°C from
normal in at least one case, and often the intensity
of cold island During the day at the same time with
HWs conditions were more than NHW conditions,
however, sometimes under the HW conditions, a
heat island was created in the city center. Also, at
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night time, most of the heat island during the HW
conditions was more intense than normal days.

4. Conclusion

The results of the study of HW's showed that from
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