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15 -ാം േകരള നിയമസഭ

6 -ാം സേ�ളനം

ന��ചി�മി� േചാദ�ം നം. 10 23-08-2022 - ൽ മ�പടി�്

കാലാവ� വ�തിയാനം ഉയർ�� െവ�വിളികൾ േനരിടാൻ പ�തി

േചാദ�ം ഉ�രം

�ീ. െസബാ��ൻ �ള��ൽ,
േഡാ. എൻ. ജയരാജ് , 
�ീ �േമാദ് നാരായൺ, 
�ീ. േജാബ്  ൈമ�ിൾ 

�ീ. പിണറായി വിജയൻ
(�ഖ�മ�ി)

(എ)

കാലാവ�യിൽ ഉ�ായി�� വലിയ വ�തിയാനം
സം�ാന�ിെ� സാ�ഹിക സാ��ിക

വികസന�ി�ം ��ിരത�ം െവ�വിളി
ഉയർ��തായി വിശകലനം െച�ി�േ�ാ; ഇത്
സംബ�ി� പഠന റിേ�ാർ�കൾ ലഭ�മാേണാ;

(എ) വിശകലനം െച�ി��് . ഇത്  സംബ�ി�്  2014-ൽ
സം�ാന കാലാവ�ാ വ�തിയാന കർ�
പരിേ���ം SAPCC േക� സം�ാന

സർ�ാ�കൾ അംഗീകരി�്  �റ�ിറ�ിയി��്.
േ�� വനം

പരി�ിതി മ�ാലയ�ിെ� �തിയ
മാർ�നിർേ�ശ��െട അടി�ാന�ിൽ ആയത് 
പരി�രി��തി�� നടപടികൾ സ�ീകരി�ി��്.
�ടാെത േകരള സം�ാന ശാ� സാേ�തിക
പരി�ിതി കൗൺസിലിന് കീഴി�� കാലാവ�
വ�തിയാന പഠന േക��ിൽ (ICCS)
കാലാവ�െയ �റി�� വാർഷിക ��ാവന
�സി�ീകരി���്. 2021-വർഷെ�
കാലാവ� ��ാവന റിേ�ാർ�് അ�ബ�മായി

േചർ�ിരി��. കാലാവ� വ�തിയാനം �ലം
സം�ാന�ിെല െപരിയാർ, പ�, ചാലിയാർ,
ഭാരത�ഴ എ�ീ നദീ തട�ളിൽ ഉ�ായി��
മാ��െള�റി�� പഠന�ം കാലാവ�
വ�തിയാന പഠന േക�ം ആരംഭി�ി��് . 

(ബി)

കാലാവ� വ�തിയാനം േനരി�് ബാധി��
േമഖലകൾ ഏെതാെ�െയ�് വ��മാ�ാേമാ;

(ബി) 1.കാർഷിക േമഖല, 2. �ഗസംര�ണം, 3.വനം,
വന�ജീവി ൈജവൈവവിധ�ം 4.ആേരാഗ�ം, 5.
ജലവിഭവം, 6. ഫിഷറീസ്  , തീരേദശം
7.വിേനാദസ�ാരം �തലായവയാണ്  കാലാവ�
വ�തിയാനം േനരി�്  ബാധി�� േമഖലകളായി
വിലയി��ിയി��ത് .

(സി) കാലാവ� വ�തിയാന�മായി ബ�െ��് തേ�ശ
�ാപന��െട തല�ിൽ അ�േയാജ�മായ
പ�തികൾ ത�ാറാ�ി േലാ�ൽ ആ�ൻ �ാൻ

(സി) �.എൻ.ഇ.പി, �.എൻ �ിഡ് , ചിമ ഫൗേ�ഷൻ
ഇ�ലി എ�ിവ�െട സഹായേ�ാെട 10വർഷ
�ളയ ആവർ�ന സാധ�ത, 25വർഷ �ളയ
ആവർ�ന സാധ�ത, 50വർഷ �ളയ ആവർ�ന
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നട�ാ�ാൻ ഉേ�ശി��േ�ാ; വിശദാംശം
ലഭ�മാ�ാേമാ;

സാധ�ത, 100വർഷ �ളയ ആവർ�ന സാധ�ത,
200വർഷ �ളയ ആവർ�ന സാധ�ത, 500വർഷ
�ളയ ആവർ�ന സാധ�ത �േദശ��െട ��
�പട�ൾ ത�ാറാ�ി �സി�ീകരി�ി��്. ഓേരാ
തേ�ശ �ാപന�ിെല�ം �ളയ സാധ�താ
�േദശം, അതാത് �ളയ സാധ�താ �േദശ�്

ഉ�ാകാ�� �ളയ ജല ഉയരം എ�ിവ െപാ�
ജന�ൾ�ായി �സി�ീകരി�ി��്. േക� �ര�
ല�കരണ പ�തി 2019 �കാരം �ളയ സാധ�താ
�േദശ��െട �� �പട�ൾ േകരളം തെ�
�ൻൈക എ��് ത�ാറാ�ിയി��്. തേ�ശ
�ാപന�ൾ�ം, വ��കൾ�ം �ര� സാധ�ത
പരിഗണി�� ത�ാെറ� �കൾ�ായി ഈ
�പട�ൾ ഉപേയാഗി�വാൻ കഴി�ം. �പട�ിൽ

ഓേരാ �ളയ ആവർ�ന സാധ�താ �േദശ�ം
ഉ� ��കൾ, ആ�പ�ികൾ എ�ിവ ഉൾെ��
�ിയി��്. ഇവ �ാേദശിക �ചക�ളായി
ഉപേയാഗി�വാൻ കഴി�ം

(ഡി)
കാലാവ� വ�തിയാന സംബ�ിയായ

�വർ�ന�െള ഏേകാപി�ി��തിന്
പരി�ിതി- കാലാവ� വ�തിയാന വ��്
�പീകരി��തിന് നടപടി സ�ീകരി�ാേമാ?

(ഡി) 2010 �തൽ സം�ാന പരി�ിതി വ��ി�
കീഴിൽ പരി�ിതി കാലാവ�ാ വ�തിയാന
ഡയറ�േറ�്  നിലവി��് . കാലാവ�ാ വ�തിയാന
സംബ�മായ വിഷയ�ളിൽ സം�ാന തല
േനാഡൽ ഏജൻസി ആയി ഡയറ�േറ�് 
�വർ�ി� വ��. 

െസ�ൻ ഓഫീസർ
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Technology and Environment (KSCSTE), Govt. of Kerala 

STATEMENT ON CLIMATE FOR THE STATE OF KERALA: 2021 

 

Introduction 

The Institute for Climate Change Studies (ICCS) is an autonomous research institution 

under Kerala State Council for Science Technology and Environment (KSCSTE), Government 
of Kerala. The Centre is envisioned for integrated research, technical support and capacity building in 
all aspects of Climate change issues and integrate development policies, plans and programs at State 
level.  Now as part of its state level climate monitoring activities, ICCS has decided to issue statement 
of annual climate for the State of Kerala in line with the annual statement issued by India Meteorological 
Department (IMD) for the country.  As a first attempt ICCS has decided to issue annual climate 
statement for the previous year 2021.  From next year onwards, the climate statement for the previous 
year will be issued in the month of January.  The present statement contains, important information 
about the monthly, seasonal and annual State averaged temperature and rainfall for the year 2021 vis 
a vis the same during the last 120 years.  This statement also includes State specific information related 
to various extreme weather and climate events experienced during 2021. The rainfall and temperature 
data and extreme weather events information used for the preparation of this report was provided by 
IMD.  

HIGHLIGHTS 

The Kerala State averaged annual mean land surface air temperature during 2021 was +0.400C 

warmer than average (1971-2020) making 2021, the eighth warmest year for Kerala on record since 

1901. The warmest year for Kerala on record prior to 2021 was 2016 (+0.970C) followed by 2019 

(+0.880C).  The warmer than normal annual mean temperature was mainly contributed by the above 

average mean temperature during the southwest monsoon season (0.730C).  The 8 of the 10 warmest 

years in record were pertaining to the recent decade (2012-2021) and therefore the annual mean 

temperature of Kerala during the past decade (2011-2020/ 2012-2021) was also the warmest decade 

on record with the decadal averaged annual mean temperature anomaly of 0.510C /0.550C. 

The annual maximum and minimum temperatures averaged over the state during the year 2021 

were also warmer than average with anomalies of 0.390C (9th warmest) & 0.420C (6th warmest). 

The observed warming trend in the Kerala averaged temperatures is in line with the observed 

warming trends in the Global mean surface temperature and in the all India averaged annual mean 

temperature. 

Kerala experienced seasonal rainfall of 10.4% below its Long Period Average (LPA) value for 

the period 1971-2020 during the southwest monsoon season and 114.8% above its LPA during the 

northeast monsoon season, which are the main rainy seasons of the state.  The northeast monsoon 

season rainfall during 2021 was highest ever recorded since 1901. Kerala also experienced highest 

ever winter season rainfall (401% above its LPA) during 2021. 
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Temperatures 
 

The monthly and seasonal maximum, minimum and mean temperature anomalies averaged 
over the State of Kerala is given in the Fig.1. The anomalies were computed based on the Long Period 
Average (LPA) for the period 1971-2020.  The State averaged monthly maximum temperature was 
warmer than average during most of the months of 2021 (except January, May and November) with 
June recording highest monthly maximum temperature anomaly (1.37oC).The State averaged monthly 
minimum temperature was warmer than the average during all months except in May with highest 
anomaly recorded in January (1.48oC).The State averaged mean monthly temperature was warmer 
than average during all the months of the year except in May and November.  Among the months, the 
highest State averaged monthly mean temperature anomaly was recorded in June (0.870C, fourth 
warmest since 1901), followed by July (0.760C, sixth warmest since 1901). Season wise, the monsoon 
season (June to September) recorded the highest season averaged maximum temperature anomaly 
(1.06oC, second warmest since 1901) and mean temperature anomaly (0.73oC, third warmest since 
1901). However, winter season (January to February) recorded the highest season averaged minimum 
temperature anomaly (0.87oC, fourth warmest since 1901).  

 
During the year 2021, the annual mean land surface air temperature of Kerala was +0.400C 

warmer than average (1971-2020) making 2021, the eighth warmest year for Kerala on record since 
1901 (Fig.2). The seven warmest years on record prior to 2021 on ascending order are: 2014 (0.420C), 
1987(0.450C), 2015 (0.660C), 2017 (0.710C), 2020 (+0.810C), 2019 (+0.880C), 2016 (+0.970C).   It is 
also important to note that 8 of the 10 warmest years in record were pertaining to the recent decade 
(2012-2021). As a result, the annual mean temperature of Kerala during the past decade (2011-2020/ 
2012-2021) was also the warmest decade on record with the decadal averaged annual mean 
temperature anomaly of 0.510C /0.550C. A significant increasing trend of 1.050C/100 years is observed 
in the State averaged annual mean temperature during 1901-2021 (Fig.2). 

 
The annual maximum and minimum temperatures averaged over the state during the year 

2021 were also warmer than average with anomalies of 0.390C (9th warmest) & 0.420C (6th warmest) 
(Fig.2).   During the period 1901-2021, the State averaged maximum temperature showed a significant 
increasing trend (1.670C/100 years) and the State averaged minimum temperature a relatively lower 
increasing trend (0.420C/100 years). As seen in the Fig.2, the anomalies of annual maximum 
temperature were more negative than that of annual minimum temperatures till late 1980’s.  Thereafter, 
the role was reversed.  This is mainly because of the observed higher increasing trend in the maximum 
temperature compared to that in the minimum temperature.  This has also resulted in the increased 
annual State averaged diurnal variation (not shown here) in recent decades. 

 
The district averaged trends in the maximum, minimum and mean temperatures for the period 

1901-2021 is shown in the Figures 3a, 3b and 3c respectively.  There are significant increasing trends 
in the district averaged maximum and mean temperatures for all the 14 districts of the State.   However, 
in the case of minimum temperature, significant increasing trends were observed in9 out of the 14 
districts.  Among the remaining five districts, Kannur and Pathanamthitta showed increasing but non-
significant trends, Kasaragod, the northern most district showed significant decreasing trend and 
Kollam and Thiruvananthapuram, the two southern most districts showed decreasing but insignificant 
trends. 

 
 

Rainfall 
 

Kerala most of its annual rainfall during two monsoon seasons; Southwest monsoon season 
(June to September) and Northeast monsoon season (October to December).  During 2021, the State 
received the southwest monsoon season rainfall within the normal range but 10.4% below its long-
period average (LPA)(Fig.4). On the other hand, the season averaged rainfall received during the 
Northeast monsoon season was exceptionally high (114.8% above LPA) (Fig.5).  It may be mentioned 
that the State averaged season rainfall in both the seasons during the past 121 years (1901-2021) have 
shown a decreasing trend of about 10% of LPA/100 years. In the case of southwest monsoon season, 
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Kerala has received State averaged season rainfall less than that received during 2021 in 26 years of 
the period 1901-2020 with lowest in 1981 (43.4% below LPA). The highest ever State averaged season 
rainfall over Kerala was received in 1924 (79.9% above LPA).  In case of Northeast monsoon season, 
the State averaged season rainfall received during 2021 was highest ever in record since 1901.  This 
was followed by 2010 (72.4% from LPA) and 1977 (69.9% from LPA). 

 
During 2021 southwest monsoon season, 12 of the 14 districts received less than LPA rainfall 

with Palakkad and Idukki recorded lowest (27.2% below LPA) and highest (-4.6% below LPA) season 
rainfall among these 12 districts.  The other two districts which received above LPA rainfall were 
Kottayam (16.2% above LPA) and Pathanamthitta (9.6% above LPA).  On the other hand, during 
northeast monsoon season, all the districts got exceptionally above LPA rainfall with Pathanamthitta 
(174% above LPA) recording the highest followed by Kasaragod ((145% above LPA).   

 
The trend map in the district averaged southwest monsoon season rainfall during the period 

1901-2021 (Fig.6a), shows decreasing trends in the rainfall in all the districts except in Idukki, where 
increasing but in significant trend is seen.  Among the districts showing decreasing trends, rainfall 
trends over 3districts from south (Alappuzha, Kollam and Pathnamthitta) and 4 districts from north 
(Kannur, Wayanad, Malappuram and Palakkad) were significant. In case of Northeast monsoon season 
(Fig.6b) also decreasing trends in seasonal rainfall was seen in all the districts except in Kasaragod, 
with significant decreasing trends in Palakkad and Kottayam.  Kasaragod showed increasing but non-
significant trend was observed.  

 
In 2021, Kerala also experienced relatively increased rainfall activity during the winter (January 

to February) and, pre-monsoon (March to May) seasons with rainfall of 401% above LPA (highest ever 
since 1901) and 116% above LPA respectively.  Among the three months of the pre-monsoon season, 
May month received the highest rainfall of 569.57 mm against the LPA of 206.35, due to the formation 
of one cyclone each in the Arabian Sea and Bay of Bengal.  

Extreme Weather Events: 

Table1 shows the highest maximum and minimum temperatures and highest rainfall recorded 
in the 12 IMD met observatories across Kerala along with the dates during 2021.  It is seen that, among 
these stations, Palakkad reported the highest maximum temperature of 38.7oC (on 8th April and 8th May) 
followed by Vellanikkara in Thrissur district (38.5oC on 26th March).  Lowest minimum temperature was 
recorded by Punalur in Kollam district (16.0oC on 28th January, 28th and 30th December) followed by 
Vellanikkara (18.1oC on 26th January).  Highest one day rainfall was recorded by Karipur airport 
(254.9mm) followed by Kozhikode city (216mm) both the events recorded on 12th October.Among these 
observatories, highest number of daily heavy rainfall events (>64.5mm) were recorded by Kozhikode 
(16 days) followed by Kottayam & CIAL Kochi (13 days each).  Fig.7 shows the locations of extreme 
rainfall of various intensities occurred during the southwest and northeast monsoon seasons based on 
rainfall data available from all the stations including the 12 IMD stations given in the Table-1.   

The year 2021 witnessed many extreme weather events like heavy rainfall, floods, 
landslide, lightning, thunderstorms, etc over most of the districts of Kerala. A few of such events 
caused loss of life, which are listed in table 2. The causalities mentioned here are based on 
the media and government reports of disaster Management Authorities. Major Extreme 
Weather Events & associated loss of life occurred during 2021 over the Kerala states is given 
in Fig.8.  
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Table 1: Highest maximum and minimum temperatures and highest rainfall recorded in the 12 IMD meteorological 
observatories across Kerala along with the dates during 2021. 

IMD Stations Highest of 

Maximum
Temperature 

0C (Date) 

Lowest of 

Maximum
Temperature 

0C (Date) 

Highest of

Minimum
Temperature 

0C (Date) 

Lowest of

Minimum
Temperature 

0C (Date) 

Max Rainfall 
mm 

(Date) 

Frequency 
of Heavy 
Rainfall 
Events 

(>64.5 mm) 

Kannur 36.6 
(02-02-2021) 

24.9 
(19-07-2021) 

28.0 
(31-03-2021) 

21.4 
(29-12-2021) 

166.2 
(12-10-2021) 

7 

Kozhikode city 35.8 
(28-03-2021) 

25.8 
(19-07-2021) 

28.2 
(08-04-2021) 

21.8 
(27-05-2021) 

216.0 
(12-10-2021) 

10 

Karipur A. P 35.9 
(05-03-2021) 

24.7 
(28-09-2021) 

34.1 
(25-04-2021) 

20.2 
(12-02-2021, 
29-12-2021)

254.9 
(12-10-2021) 

16 

Palakkad 38.7 
(08-04-2021, 
08-05-2021)

25.4 
(15-06-2021, 
28-09-2021,
13-10-2021)

27.9 
(31-03-2021) 

20.0 
(25-12-2021) 

123.7 
(17-10-2021) 

4 

Vellanikkara 38.5 
(26-03-2021) 

24.5 
(28-09-2021) 

25.7 
(01-04-2021) 

18.1 
(26-01-2021) 

111.3 
(15-05-2021) 

9 

Kochi A.P 
(Nedumbassery) 

36.6 
(25-03-2021, 
31-03-2021)

24.5 
(11-07-2021) 

26.2 
(01-04-2021, 
29-04-2021)

19.0 
(11-02-2021) 

189.9 
(14-11-2021) 

13 

Kochi (NAS) 33.8 
(31-03-2021, 
01-05-2021,
07-05-2021)

25.2 
(17-10-2021) 

29.2 
(02-08-2021) 

21.4 
(26-01-2021) 

209.0 
(15-05-2021) 

8 

Alappuzha 37.2 
(07-03-2021) 

25.2 
(13-06-2021) 

28.0 
(06-04-2021) 

21.6 
(11-02-2021) 

157.2 
(15-05-2021) 

13 

Kottayam 38.4 
(16-03-2021) 

25.5 
(28-09-2021) 

25.8 
(01-04-2021) 

19.0 
(11-02-2021) 

151.8 
(10-07-2021) 

12 

Punalur 37.2 
(10-03-2021 

26.0 
(27-05-2021) 

24.0 
(01-04-2021, 
11-07-2021)

16.0 
(28-01-2021, 
28-12-2021,
30-12-2021)

135.8 
(12-10-2021) 

11 

Trivandrum AP 34.9 
(06-04-2021) 

25.7 
(26-11-2021) 

26.6 
(25-05-2021) 

20.0 
(29-12-2021) 

165.2 
(26-05-2021) 

6 

Trivandrum city 36.3 
(31-03-2021) 

25.0 
(26-11-2021) 

26.9 
(01-04-2021) 

20.4 
(11-02-2021, 
12-02-2021)

155.8 
(12-05-2021) 

8 
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Table 2: Extreme Weather Events during 2021 and associated loss of human Lives. 
 

Impacted weather Events, 2021 Kerala 

Event 

Number of 

casualties & 

Date 

season Affected districts 

Floods and 
Heavy Rain 

90 
(23 to 25 May; 
14 & 15 Jul.; 
11 to 19 Oct.; 
10 to 15 Nov.) 

Pre monsoon 
(March to May) 

Monsoon (June to 
September) and 
Post monsoon 

(October to 
December) 

Alapuzha, Ernakulam, Idukki, 
Kannur, Kollam, Kottayam, 
Kozhikode, Malappuram, 
Palakkad, Pathanamthitta 

Thiruvananthapuram, Thrissur, 
Wayanad 

Lightning 
12 

(11 & 15 Apr, 
9 & 12 May) 

Pre- Monsoon 
(March to May) 

 

Ernakulam, 
Thiruvananthapuram 

Heavy rainfall 
and strong 

winds 
associated with 
the Extremely 

Severe 
Cyclonic Storm 

“TAUKTAE” 

9 
(14 to 19 May) 

Pre-monsoon 
(March to May) 

 

Ernakulam, Idukki, Kozhikode, 
Pathanamthitta and parts of 

Kerala 

 
 

 
Fig.1. Monthly and Seasonal Maximum, Minimum and Mean Temperature anomalies 
averaged over Kerala during 2021.The anomalies were computed from long period 
average for the base period of 1971-2020. 
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Fig.2: Annual maximum, minimum and mean land surface air temperature anomalies 

averaged over the State of Kerala for the period 1901-2021.The anomalies were 

computed with respect to the base period of 1971-2020. The dotted line indicates the 

linear trend in the annual mean temperature time series. 

 

 

Fig.3: Trends in district averaged a) maximum, b) minimum, and c) mean land surface 
air temperatures for the period 1901-2021. 

 
 
 
 



 

 

7 STATEMENT ON CLIMATE FOR THE STATE OF KERALA: 2021 

 INSTITUTE FOR CLIMATE CHANGE STUDIES  

 

 

Fig.4: Seasonal departure of southwest monsoon rainfall averaged over Kerala as 
percentage from LPA for the period 1901-2021. 

 
 

 

Fig.5: Seasonal departure of northeast monsoon rainfall averaged over Kerala as 
percentage from LPA for the period 1901-2021. 

 
 



 

 

8 STATEMENT ON CLIMATE FOR THE STATE OF KERALA: 2021 

 INSTITUTE FOR CLIMATE CHANGE STUDIES  

 

   
Fig.6: Trends in district averaged a) southwest monsoon (JJAS), and b) northeast 
monsoon (OND) for the period 1901-2021. 

 
 

 
 
 

Fig.7: Location of Heavy Rainfall (64.5-
115.5mm), Very Heavy Rainfall (115.6-204.4 
mm) and Extremely Heavy Rainfall (more than 
204.5 mm) reported stations over Kerala during 
the period June to December 2021.  
 

 
Fig.8: Locations of impact occurred 
associated with Major Extreme Weather 
Events occurred during 2021 causing loss of 
life (details provided in the Table 2).  The 3 
extreme weather events considered are; 
floods/heavy rainfall, lightning and cyclone 
related heavy rainfall and strong winds.  
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