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अ�यन के आधार
Premise of the study

यह जांच करने के िलए िक तापमान के उ� मू� अिधक घंटो ंके िलए बने 
रह�गे? तीन शहरो ंम�
To examine whether, higher values of temperature are persisting for
more hours? Over the three cities

यिद हां, तो आने वाले दशको ं म� वत�मान �स्थि और इसके संभािवत 
अनुमान �ा ह�?
If so, what is the current status and its likely projections in coming

decades?



िव�ेषण का �ि�कोण
Approach of analysis

 अिधकतम तापमान तक एक िडग् अंतराल के साथ प र्� तापमान के िनवासी समय की 

आवृि� गणना की गई थीThe frequency of resident time of each temperature with one

degree interval up to the maximum temperature was calculated.

 चंूिक तापमान और वषा� आंकड़ो ंकी उपल�ता 1969 से है, पहला दशक 1969 -78 से शु� 

�आ, िफर 1979-88 और इसिलए 1971-1980 दशक के कैल�डर दशक नही ंदशा�ए । Since

the availability of Temperature and rainfall data is from 1969, the first decadal started

with 1969-78, then 1979-88 and so on instead of calendar decade staring from of 1971-

1980.

 शेष उपल� अविध को हाल की अविध की �स्थि पाने के िलए एक साथ िलया गया।The

remaining available period also considered together to get the status of recent period.



Resident time
 कुल घंटो की सं�ा, एक चयिनत तापमान मू� (एक िडग् अंतराल के साथ) 

बनी रहती है (अवलोकन के स्था पर), �ा उस िदन के िलए उस िवशेष 

तापमान का िनवासी समय है। Total number of hours, a selected temperature

value (with one degree interval) persists (over the place of observation ), Is

the resident time of that particular temperature for the day.

 इस प्रक का िव�ेषण तापमान का एक उपाय दे सकता है, िजसमे हम सबसे �ादा 

अनावृत होते ह� This sort of analysis may give an idea of the temperatures

range to which we are exposed the most.



Percentage frequency -- a standardizing tool
 आवृि�यो ंको िनवासी समय के िलए सभी महीनो ं के िलए प र्� िडग् के तापमान, जैसे जनवरी, 

िदसंबर, मौसमी और वािष�क के संबंध म� गणना की जाती है। The frequencies are calculated for
resident time with respect to each degree of temperature for all months, viz., January
to December, seasonal and annual.

 वािष�क आवृि�यो ंको अ� दशको ंके साथ तुलना करने के िलए एक मानकीकरण उपकरण 
के �प म� प्रित आवृि�यो ंम� प�रवित�त कर िदया जाता है। यह िविध डेटा अंतराल के 
कारण होने वाली त्रुिटय  को सुधार देगा, यिद कोई हो। डेटा टेबल पर िनवासी समय का कंटूर 
िव�ेषण भी िकया गया है The annual frequencies are converted to percentage
frequencies as a standardizing tool for comparing with other decades.This method will
rectify the cropping in of errors due to data gaps, if any. Contour analysis of resident
time has also been performed on the data tables.

 िन�तम �ूनतम 1 9 .0 9 .9 की सीमा म� है और अिधकतम अिधकतम 37.0-37.9 की सीमा 
म� है। इसके बाद डेटा को दशक के अनुसार छांटा गया और िनवासी समय की आवृि�यो ंकी 
गणना 1 9 .0 9 .9, 20.0-20.9, 21.0-21.9, ..., 37.0-37.9 के तापमान के संबंध म� सभी 
महीनो ं के िलए क्रम, जनवरी से िदसंबर तक की जाती है और वािष�क �प से प्रित 
आवृि�यो ंम� प�रवित�त हो जाती है।The lowest minimum is in the range of 19.0-19.9 and highest
maximum is in the range of 37.0-37.9. Then sorted the data into decade-wise and frequencies of
resident time are calculated with respect to the temperature ranges of 19.0-19.9, 20.0-20.9, 21.0-
21.9,…, 37.0-37.9 respectively for all the months, viz., January to December and also annual are
converted to percentage frequencies



The resident time of the lower and higher temperature regime which together
constitute at least 20% of the resident time of the initial decade

Expected scenario for a station in view of warming of the climate system



Percentage resident time of the temperature for Thiruvananthapuram

The shift in the frequency of resident time of lower and higher end of temperatures
(i.e., up to 24 °C and above 31 °C), The resident time of lower temperatures are
decreasing and higher temperatures are increasing and the trend



Percentage frequency of resident time of temperature for Thiruvananthapuram 
during 1969-78



Percentage frequency of resident time of temperature for Thiruvananthapuram 
during 1979-88



Percentage frequency of resident time of temperature for Thiruvananthapuram 
during 1989-98



Percentage frequency of resident time of temperature for Thiruvananthapuram 
during 1999-2008



Percentage frequency of resident time of temperature for Thiruvananthapuram 
during 2009-2012



Percentage frequency of resident time of temperature 
of the head and tail regime



Percentage frequency of resident time of temperature of head and tail regime 
during monsoon period



Decadal linear trend (%) in percentage resident time 
of the temperature < 24 °C and ≥ 31 °C for Thiruvananthapuram



 िनचले तापमान का िनवासी समय प्र दशक म� 1.454% की दर से घट रहा है और अगर समान 

रै�खक प र्वृ अगले चार दशको ंतक जारी है, तो 24 िडग् से��यस से नीचे के तापमान का 

उ�ेखनीय िनवासी समय नही ंहोगा The resident time of lower temperatures are decreasing

at the rate of 1.454% per decade and if the same linear trend continues up to the next four

decades, then there will not be significant resident time of temperatures below 24 °C.

 हालांिक कम तापमान चरम सीमाओ ंको तोड़ सकता है या िनवासी के कुछ प्रित का तापमान 

24 िडग् से��यस से नीचे के तापमान पर होगा, अगर उिचत उपयु� प�र�स्थितया पैदा हो जाए 

या अगर हम प र्वृ म� गैर-रै�खकता पर िवचार कर�। However lower temperature can

break the extremes or some percentage of resident time would still be there for

temperatures below 24 °C, if suitable synoptic situations arise or if we consider

non-linearity in the trend.

 The resident time of higher temperatures are increasing at the rate of 1 187%

दशकीय रै�खक प र्वृ (%) प्रित िनवासी समय म� तापमान का <24 िडग् से��यस और ≥ 31 
िडग् से��यस ित�वनंतपुरम के िलए. Decadal linear trend (%) in percentage resident
time of the temperature < 24 °C and ≥ 31 °C for Thiruvananthapuram



Linear trend (°C per decade) of decadal 
mean temperature for Thiruvananthapuram





Decadal linear trends (°C per decade) in seasonal (monsoon) 
mean temperature for Thiruvananthapuram

Trend in mean temperature during monsoon period are increasing at 
0.172 °C per decade 



Decadal linear trends (°C per decade) in non-monsoon season 
mean temperature for Thiruvananthapuram

Trend in mean temperature during non-monsoon  period is 
increasing at 0.155 °C per decade 



Decadal rate of trend in temperature (°C) for Thiruvananthapuram 
for annual, non-monsoon and monsoon period

 The rate of increase of mean temperature for Thiruvananthapuram during monsoon
seasonal for the study period is 0.172 °C per decade, is slightly higher than the
decadal trend in annual mean 0.159 °C per decade.

 This small trend may be due to decreasing trend in the rainy days over
Thiruvananthapuram.



Embedded system of climate

 The trend in rainfall pattern due to climate change is in itself work like a

feedback mechanism which controls the future trend in temperature and

in effect the climate system as a whole.

 Any significant change in rainy days and its intensity due to climate

change will certainly influence the future temperature pattern



ROUTE MAP OF HEAT  ISLAND STUDY 



The urban heat islands are also a contributing factor for temperature change. Local
governments can play crucial role in mitigating these effect by suitable urban planning
(Eg. Switching over to underground cables for electricity distribution to make way for
planting more trees in the foot path).

Isotherm analysis of a heat island intensity in Thiruvananthapuram
25th July 2015



https://www.ncdc.noaa.gov/sotc/global/2016/10/supplemental/page-2

2015 is the warmest  year on record
(1880-2015)





िन�ष� CONCLUSIONS

 27.76 िडग् से��यस तापमान को अगले दशक के औसत वािष�क तापमान के �प म� पेश करना

Projecting the next decadal mean annual temperatures as 27.76 °C

 ित�वनंतपुरम म� िनचला तापमान का िनवासी समय प्र दशक म� 1.454% की दर से घट रहा है 

और अगर समान रै�खक प र्वृ अगले चार दशको ंतक जारी है, तो 24 िडग् से��यस से नीचे 

तापमान का मह�पूण� िनवासी समय नही ंहोगा The resident time of lower temperatures in

Thiruvananthapuram are decreasing at the rate of 1.454% per decade and if the

same linear trend continues up to the next four decades, then there will not be

significant resident time of temperatures below 24 °C.

  उ� तापमान का िनवासी समय प्र दशक म� 1.187% की दर से बढ़ रहा है और यिद समान 

प�र�� अगले अ�ी दशको ंतक जारी है, तो तापमान 31 िडग् से��यस से ऊपर होगा The

resident time of higher temperatures are increasing at the rate of 1.187% per

decade and if the same scenario continues up to the next eighty decades, then

the temperatures will be above 31 °C only.



 मानसून की अविध म� वषा� गितिविधया वािष�क औसत तापमान म� वृ�� की प र्वृ के िलए 

सुधार कारक हो रहा हैThe rainfall activity in monsoon period seems to be

the correction factor for the increasing trend in the annual mean

temperature.

 अ�यन अविध के िलए मॉनसून मौसमी समय के दौरान औसत तापमान म� वृ�� दर 

0.172 िडग् प्र िडग् है, जो दशको ंके औसत 0.159 िडग् से��यस प्र दशक की 

तुलना म� थोड़ा अिधक है The rate of increase of mean temperature for

Thiruvananthapuram during monsoon seasonal for the study period is

0.172 °C per decade, is slightly higher than the decadal trend in annual

mean 0.159 °C per decade.

 यह छोटा-सा �झान ित�वनंतपुरम से बरसात के िदनो ंम� िगरावट के कारण हो सकता 

है। This small trend may be due to decreasing trend in the rainy days over

Thiruvananthapuram.



 हालांिक, िनचले तापमान उनके चरम सीमाओ ंको तोड़ सकते ह� या िनवासी के कुछ प्रित 

अभी भी कम तापमान के िलए वहां होगें, अगर उिचत उपयु� प�र�स्थितयो उ�� होती ह� या 

यिद हम प र्वृ म� गैर-रै�खकता पर िवचार करते ह�However, lower temperatures can break

their extremes or some percentage of resident time would still be there for lower

temperatures, if suitable synoptic situations arise or if we consider non-linearity in the

trend.

 जलवायु प�रवत�न के कारण वषा� पैटन� म� प र्वृ ही भिव� की जलवायु प्रणा के िलए एक 

प्रितिक तंत है The trend in rainfall pattern due to climate change itself is a feedback

mechanism for the future climate system.

 शहरी गम� भी तापमान प�रवत�न के िलए एक मह�पूण� कारक ह�, जो प्रभ म� वैि�क जलवायु प्रणा म� 

योगदान करते ह�।The urban heat islands are also a contributing factor for temperature

change, which in effect contribute to the global climate system.



 उपयु� शहरी िनयोजन से इन प्रभाव  को कम करने म� स्थानी सरकार मह�पूण� भूिमका िनभा सकते 

ह� (उदाहरण के िलए, फुट के रा�े म� अिधक वृ� लगाए जाने के िलए िबजली िवतरण के िलए भूिमगत 

केबलो ंपर ��च करना)।Local governments can play crucial role in mitigating these effect

by suitable urban planning (Eg. Switching over to underground cables for electricity

distribution to make way for planting more trees in the foot path).

 भारत मौसम िव�ान िवभाग, भारतीय शहरो ं पर सू� �र पर एक प�रयोजना ले सकता है और 

जलवायु प�रवत�नशीलता पर िव�ृत अ�यन कर सकता है।IMD can take a project on micro

level and detailed study on climate variability over the Indian cities.
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Website of Meteorological Centre, 
Thiruvananthapuram www.imdtvm.gov.in

mc.trv@imd.gov.in 0471-2322894
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