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This investigation has been conducted to study the manifestations of climate change in 

Baghdad area. The climate in Baghdad is recognized as hottest in late June, all July and early 

August. The average surface temperatures of the, asphalt depicted warmest surface 

temperatures, followed by the pavers, concrete, grass and Air, these were 64.1, 62.0, 57.8, 

49.7 and 49 °C, respectively. The vegetation is the lowest temperatures of all materials. The 

comparison between air temperature and other materials. asphalt, pavers, and concrete were 

highly significant at the 0.01 level, Climate change has affected the common plant that grow 

in Baghdad such as Bitter orange (Citrus aurantium), the date palm (Phoenix dactylifera), 

Chinese thuja shrub (Platycladus orientalis) and also the land become more drought.  
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خلاصـةال  
نهاية حزيران وتموز  بغداد . حددت الفتره الحارة في بغداد بين هذا البحث اجري لدراسة مظاهر تغير المناخ في منطقة

 متوسط بداية اب على التوالي.وفي نهاية حزيران وتموز  درجة مئوية 49و  49 و 48بداية اب. تجاوزة درجة الحرارة و

 57.8,  64.1اء الهوو,الرصيف ,الخرسانة, العشب اوالغطاء النباتي  الأسفلت سطح للواد المدروسة سطح حرارة درجات

 اوالغطاء.اخيرا العشبو تليها الخرسانة ، كانت الاكثر الأسفلت سطح حرارة درجات متوسط ºم49 و 49.7 , 62.0,

 لذلك يعتبر ملطف للجو. ارتفاع درجة حرارة المكونة لسطح ارض المدينة المواد لجميع الحرارة درجات أدنى وهو النباتي

 المناخ القاسي )تغير المناخ( عالية المعنوية مقارنة بدرجة حرارة الهواء المحيط. الرصيف حرارة درجاتو الأسفلت سطح

)Phoenix  الشائعة الانتشار في حدائق مدينة بغداد والنخيل( aurantium Citrus) شجرة الرارنج له اثر على

)dactylifera ( وشجرة العفص الشرقيorientalis Platycladus )إلى النتائج أشارت .كما واثر على جفاف الارض 

 العالمي المناخي بالتغير تأثر العراق أن

  

Introduction 
Climate change or global warming is one of 

large issue facing the earth planet. It is the 

observed century-scale rise in the average 

temperature of the Earth's climate system and 

its related effects.(Jones , Moberg, 2003, Mike 

Lockwood, 2009 and Judith Lean, 2010) The 

average temperature of the Earth’s surface 

increased by about 1.4 °F (0.8 °C) over the past 

100 years, with about 1.0 °F (0.6 °C) of this 

warming occurring over just the past three 

decades (America's Climate Choices.,2011) 

These have led to the emergence 

of environmental hazards to human health, 

Humans and wild animals face new challenges 

for survival because of climate change 

(Acevedo-Whitehouse, et al. 2009 and Stuart 

R. Milligan et al. .2009). 

Temperature exceeding 35°, is a threshold at 

which the resilience of a human systems is no 

longer able to adequately cool the skin. A study 

by NOAA from 2013 concluded that heat stress 

will reduce labor capacity considerably under 

current emissions scenarios (Naomi Oreskes, 

2004 and Knutson et al., 2016) According to 

WHO , 2004, the majority of the adverse 

effects of climate change are experienced by 

poor and low-income communities around the 

world .Paris Agreement on climate change , 

2017 have reached an overwhelming consensus 

that climate change is real and caused primarily 

by human activity (Markus G. and F. Kai 

Phillips .2016.) Global warming occurs when 

carbon dioxide (CO2) and other air pollutants 

and greenhouse gasses in general collect in the 

atmosphere and absorb sunlight and solar 
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radiation that have bounced off the earth’s 

surface. Normally, this radiation would escape 

into space but these pollutants, which can last 

for years to centuries in the atmosphere, trap 

the heat and cause the planet to get hotter. This 

is called as greenhouse phenomena Relative 

contribution of atmospheric greenhouse gases 

effect CO2, CH4, CFC, O3, N2O and H2O are 

50% , 19% , 17% , 8% , 4% and 2% 

respectively The concentration of these gases is 

increasing significantly each year due to 

various industrial and agricultural processes. 

The United Nations Framework Convention on 

Climate Change (UNFCCC) is an international 

environmental treaty adopted on May 9, 1992 

and opened for signature at the Earth Summit 

in Rio de Janeiro from 3 to 14 June 1992. It 

then entered into force on 21 March 1994, after 

a sufficient number of countries had ratified it. 

UNFCCC discuses yearly the environmental 

issues.  

The extreme weather is linked to Global 

warming such as the earth’s rising 

temperatures, heat waves, more frequent 

droughts, heavier rainfall, and more powerful 

hurricanes. (Vaclav Smil (2003). Pielke et al. 

(2008) normalized mainland U.S. hurricane 

damage from 1900 to 2005 to 2005 values and 

found no remaining trend of increasing 

absolute damage. The 1970s and 1980s were 

notable because of the extremely low amounts 

of damage compared to other decades. The 

decade 1996–2005 has the second most 

damage among the past 11 decades, with only 

the decade 1926–1935 surpassing its costs. The 

most damaging single storm is the 1926 Miami 

hurricane, with $157 billion of normalized 

damage. The twenty-second session of the 

Conference of the Parties (COP 22), 

successfully demonstrated to the world that the 

implementation of the Paris Agreement is 

underway and the constructive spirit of 

multilateral cooperation on climate change 

continues (UNFCCC, 2016) In Iraq, the global 

warming has not been studied. Therefore, this 

issue is needed to be investigated. 
 

Materials and Methods 
1. Baghdad  location: 

 
Figure 1: shows Baghdad location. (Baghdad and Iraq 

maps, Google 2017) 
 

2. Temperature (°C), high & low in June, July 

in Baghdad area obtain from Ministry of 

transport and communication, general 

Metrological Organization, Baghdad/Iraq. 

2017.  

3. Average surface temperatures of asphalt, 

concrete, grass and the pavers are measured in 

the following locations to representing the 

surface land of Baghdad city. 

A) College Gardens of Al-Farabi University 

College –Aldora. 

B) Gardens of Faculty of Science – Al-

Mustansiriya University. 

C) Gardens of the Faculty of Education Ibn al-

Haytham – Adhamiya. 

 Three replicates have been taken for each 

location. 

4. Data was analysis using computer programs 

such as spss. 

5. Photographs are taken by the author in 

August, 2017 from Baghdad area as visible 

evidence of the harsh climate (plate 1, 2, 3 and 

4) 
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Results and Discussion 
Monthly average temperature, °C and high 

temperature, °C in June, July and August 2017 

in Baghdad area. The highest temperatures (°C) 

were in June (48°), July (49°) and August 

(49°), Table 1. 
 

Table 1: Monthly average temperature, C° and high 

temperature, C° in June, July and August 2017 in 

Baghdad area 

 

Air temperatures have severe effect on the 

materials temperatures of ground surface. As 

they are showing in table (2) and figure (2). 

The average surface temperatures of the asphalt 

depicted warmest surface temperatures, 

followed by the pavers, concrete, and grass. It 

can be noted that the vegetation is the lowest 

temperatures of all materials. Therefore it 

considered as the air conditioning of the areas, 

Table (2) shows the comparison between air 

temperature and other materials: Asphalt, 

pavers, and concrete. These were highly 
significant at the 0.01 level.  

The vegetation has a significant impact on the 

atmosphere due to reduce the temperature. The 

green cover in Baghdad is few and has been 

reduced or destroys recently. This has led to a 

severe change in the city's climate. 

Photographs have been taken by the author as 

visible evidence of the harsh climate in August 

2017 in Baghdad (figure 3). 
 

Table 2: Average of surface temperatures of asphalt, 

concrete, grass and pavers and air (mean difference of 

material compare with air) in August, 2017 in Baghdad 

NO. Material 
Material average surface 

temperatures. 

1 Air 49.0 

2 Asphalt 64.1** 

3 Concrete 57.8** 

4 Pavers 62.0** 

5 Grass 49.7* 
*The mean difference is significant at the 0.05 level. 

**The mean difference is significant at the 0.01 level. 
 

 
Figure 2: mean surface temperatures of air, asphalt, 

concrete, grass and pavers in August, 2017, in 

Baghdad. 

 

  
1 2 

  
3 4 

Figure 3: visible evidence of the harsh climate in 

August 2017 in Baghdad 

Month 
Average 

temperature {C°} 

High  

temperature {C°} 

January 9.8  

January 12.6  

March 17.0  

April 23.3   

May 29  

June* 33.1 48      2017 

July* 35.5 49      2017 

August* 35.0 49      2017 

September 30.9  

October 24.9  

November 16.5  

December 11.5  

Annual 23.25  
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1. Photograph: Health impacts in cities due to 

heat as an example, the impact on Bitter 

orange (Citrus aurantium) in August 2017 in 

Baghdad (plate 1). 

2. Photographs a and b show the effect of 

harsh climate on date palm (Phoenix 

dactylifera.) in August 2017 in Baghdad 

(plate 2 a and b). 

3. Photograph shows the inability of Chinese 

thuja shrub (Platycladus orientalis) to resist 

high temperature in the period from late 

June, July and early August (plate 3). 

4. Photograph shows the effect of drought 

(plate 4). 
 

Conclusions 
From the above results, it can be concluded 

that the period from late June to early August 

is the hottest period in Baghdad. 

The climate in Baghdad is recognized as 

hottest in late June, all July and early August.  

The average surface temperatures of the asphalt 

depicted warmest surface temperatures, 

followed by the pavers, concrete, grass and air. 

They were 64.1, 62.0, 57.8, 49.7 and 49.0 °C 

respectively. The vegetation is the lowest 

temperatures of all materials.  

The comparison between air temperature and 

other materials: asphalt, pavers, and concrete 

were highly significant at the 0.01 level. The 

harsh climate in recent years (climate change) 

has affected the common plant that grows in 

Baghdad such as Bitter orange (Citrus 

aurantium), the date palm (Phoenix 

dactylifera.), Chinese thuja shrub 

(Platycladus orientalis) and also has effected 

land. 

There are no boundaries between countries 

regarding the climate so Iraq climate was 

affected by global climatic change. 

 

Acknowledgement 

The assistance and the co-operation of 

biology dept. Staff and Al-Farabi 

University College are gratefully 

acknowledged. 

 

References  
[1] Jones, P. D., and A. Moberg (2003), Hemispheric 

and large-scale surface air temperature variations: 

An extensive revision and an update to 2001, J. 

Clim., 16, 206–223. 

[2] Mike Lockwood, 2009 “Solar Change and 

Climate: an update in the light of the current 

exceptional solar minimum, "Proceedings of the 

Royal Society A, 2 December 2009, doi 

10.1098/rspa.2009.0519; 

[3] Judith Lean, “Cycles and trends in solar irradiance 

and climate, ”Wiley Interdisciplinary Reviews: 

Climate Change, vol. 1, January/February 2010, 

111-122.  

[4] America's Climate Choices. Washington, D.C.: The 

National Academies Press. 2011. p. 15. ISBN 978-

0-309-14585-5. 

[5] Acevedo-Whitehouse K., Duffus A. L. J. 

2009.Effects of environmental change on wildlife 

health. Phil. Trans. R. Soc. B364, 3429–3438 

[6] Stuart R. Milligan, William V. Holt and , 2009 , 

Impacts of climate change and environmental 

factors on reproduction and development in 

wildlife. Philos Trans R Soc Lond B Biol Sci. 

364(1534): 3313–3319. 

[7] Naomi Oreskes, "The Scientific Consensus on 

Climate Change, "Science 3 December 2004: Vol. 

306 no. 5702 p. 1686 DOI: 

10.1126/science.1103618 

[8] Knutson, T.R., and J. J. Ploshay, 2016: Detection of 

anthropogenic influence on a summertime heat 

stress index. Climatic Change, 138(1-2), 

DOI:10.1007/s10584-016-1708-z 

[9] World Health Organization (WHO), report 2004: 

changing history. Geneva,  

[10]  Markus G. and F. Kai Phillips .2016 , Intersections 

of the Paris Agreement and Carbon Offsetting: 

Legal and Functional Considerations Policy Brief 

No. 88. OCTOBER 5, 2016  

[11] Vaclav Smil (2003). The Earth's Biosphere: 

Evolution, Dynamics, and Change. MIT Press. 

p.107. 

[12] Pielke, Roger A., Jr.; Gratz, Joel; et al. 

(2008)."Normalized Hurricane Damage in the 

United States: 1900–2005" (PDF). Natural Hazards 

Review.9 (1): 29–42.  

[13]  UNFCCC, 2016. Marrakech Climate change 

conference in November 2016 

[14]  Ministry of transport and communication, general 

Metrological Organization, Baghdad / Iraq. 2017. 
 

 

 

http://www.nap.edu/openbook.php?record_id=12781&page=1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-309-14585-5
https://en.wikipedia.org/wiki/Special:BookSources/978-0-309-14585-5
https://www.ncbi.nlm.nih.gov/pubmed/?term=Milligan%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=19833643
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holt%20WV%5BAuthor%5D&cauthor=true&cauthor_uid=19833643
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781851/
http://www.sciencemag.org/content/306/5702/1686.full
http://www.sciencemag.org/content/306/5702/1686.full
http://www.sciencemag.org/content/306/5702/1686.full
http://www.sciencemag.org/content/306/5702/1686.full
http://link.springer.com/article/10.1007%2Fs10584-016-1708-z
http://link.springer.com/article/10.1007%2Fs10584-016-1708-z
http://link.springer.com/article/10.1007%2Fs10584-016-1708-z
https://www.cigionline.org/person/markus-gehring
https://www.cigionline.org/person/freedom-kai-phillips
https://books.google.com/books?id=8ntHWPMUgpMC&pg=PA107
https://books.google.com/books?id=8ntHWPMUgpMC&pg=PA107
https://web.archive.org/web/20130617192222/http:/forecast.mssl.ucl.ac.uk/shadow/docs/Pielkeetal2006a.pdf
https://web.archive.org/web/20130617192222/http:/forecast.mssl.ucl.ac.uk/shadow/docs/Pielkeetal2006a.pdf
http://unfccc.int/meetings/marrakech_nov_2016/meeting/9567.php
http://unfccc.int/meetings/marrakech_nov_2016/meeting/9567.php

