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1. Introduction

Kerala is a land of rainand rivers The State has mainly two rainy seasons viz. the
Southwest monsoon that arrives towards the end of dlaarly Junewhich is known as
edavapathand Northeast seasavhich hits the State during mi@ctober which is known as
thulam The swirling, jostling, billowing monsoon rains was a part of the State every year,
however,the Soutlwest seasomf 2018had a different impacts themonsoonresulted ina
disastrous flood

In a span of 3@ays, 339 human liveserelost, thousands of houses damaged, over a
million and half people werenovel to relief camps, large stretches of major roads got
washed away andhany bridges got aaaged. Cochin International Airport which is one of
the busiesinternational airportsf the countrygot flooded anduspended its operatiofiem
15" to 29" of August 2018Uninterrupted rains lashed most areas of the State ffoim 88"
of August 2018 which resulted in wide spread destructi@ll ithe major sectors of the state

The floods of Southwest seasoan becomprehendeds an evident example of global
climate changempact with very heavyainfall in a short span dfime as indicated and
predicted by the Fifth Assessment Report published by the Intergovernmental Panel for
Climate Change (IPCC) in 2014.

1.1. Forecast and preparations

The F'longrangeforecast(LRF) by India Meteorological Department (IMD) issued
on 16" April 2018 predicted thathe monsoon seasonal rainfallll be 97% of the Long
Period Average (LPA) with a model error of + 5%orecast also suggests maximum
probability for normal monsoon rainfall (984%of LPA) and low probability for deficient
rainfal during the seasorBased on this forecadhe State Relief Commissioneonvened a
meeting ofall the departmental headdijstrict collectors,scientific organizationsIMD,
Geological Survey of India, National Centre for Earth Science Studiesepredentatives of
defence forcesn 16" May 2018 in which all the stakeholdergere assignedpecific tasks
for better preparednessguring the monsoon seasoRreparedness at the district level was
reviewed by Chief Minister and Ministéor Revenue and Dister Managementia video
conferenceon regular intervalsand specific instructions were issued regarding the
implementation of the decisions of the monsoon preparedness meAtinglistricts
conducted District Disaster Management Authority meetings sarenthat thelecisions of
the monsoon preparedness meeting waken forward for implementation by the respective

departments.

I Minutes and circular issued vide Government Letter DM1/217/2018/DMD; datédves/ 2018



Subsequently, IMD issued thé%Xstage LRF for the southwest monsoon season on
30" May 2018 in which they predicted that themsoon rainfall will be 95% of LPA over
South Peninsula with a model error8%. It was also predicted thaté monthly rainfall
over the country as a whole is likely to be 94% of LPA during Aubogh with a model
error of + 4. It is also indicated ithe 2" stagel RF that the forecast probability for 'above
normal’ rainfall was 13% an@xceséwasonly 3%.

It may be noted that in the second stage LRF, predicted value of the total rainfall for
the southwest monsoon season was only 95% as agairgstdheredicted value in the first
stage forecast. So also, the prediction uncert&iabdincreased from 5% in the first stage to
8% in the second stage. Probability of excess rainfall and above normal rainfall was also
predicted to be as low as 3% and 1B8épectively Hence,given thelarge uncertaity in

predictions the thumb rule to practitgetoé ¢ o nesvat er 0 .

1.2. Monsoon rainfall assessment z 1stto 30t August 2018

The Sate received an excess % during tle periodfrom 15! to 30" August 2018,
and 33% during the entire monsoon period till the end of Audiadtle 1 below shows the
rainfall excess thahe state has received during thesiod.Note that in the ? stage forecast
issued on 30 May 2018, the prediction veaonly of95% of LPA (6% less than long period
average) during the month of August, while the stateived 96% excess rainfallhis
unpredicted excesatense rainfall spelhave caused significant damage to life and property,
the details of which is gen in the subsequent chapters.

Table 1: Monsoon Rainfall Assessment from %to 30" August 2018 (Source: IMD)

District Actual Rainfall (mm) | Normal Rainfall (mm) | PercentageDeparture (%)
Thiruvananthapuran 373.8 142 163 Large Exces
Kollam 644.1 258.7 149 Large Excess
Pathanamthitta 764.9 352.7 117 Large Excess
Alappuzha 608.2 343.1 77 Large Excess
Kottayam 619.2 386 60 Large Excess
Idukki 1478.9 527.3 180 Large Excess
Ernakulam 648.3 401.3 62 Large Excess
Thrissur 734.7 4401 67 Large Excess
Palakkad 848.8 333.8 154 Large Excess
Malappuram 913.7 395.3 131 Large Excess
Kozhikode 836 500.9 67 Large Excess
Wayanad 1053.5 592.9 78 Large Excess
Kannur 665.3 540.9 23 Excess
Kasamgode 636.9 636.3 0 Normal
TOTAL 821 419.3 96 Large Excess

Bureau of Indian Standard$ 4987:1994prescribes the requirement @66 rain
gauges in the state to be deployed by the nodal agency recofprigbeé purpose in the
country. The State is in receipt of daily rainfall data from 68 rain g@augvery 24 houss

which impede he ability of the &te to concurrently monitor thgpatial distribution and



intensity of rainfall. The station wise monthly rainfall aggregates are giverabie2. Figure
1, Figure2 andFigure3 shows the departure of monthly rainfall in Kerala as compared to the

long period average.

1.3. Monsoon rainfall assessment z 8t to 17t August 2018

The peak spell of rains that ated the extreme floods in Kerala occurred betwden 8
to 17" of August 2018The comparison of rainfall prediction and qualitative alertsftiviD
as against the realised actual rainfallgiven inTable 3. The table clearly idicates that
Kerala receivedainfall which was completelynprecedented. It may be seen that, while on
8" August, the expectation was to receive heavy to very heavy rainfall in most districts of the
state, but it exceeded and the state received extréraaly rainfall in Idukki and Wayand

On 0908-18, while there was no significant alert requiring actidmsaictual daily
rainfall receivedin the districtwas heavy to very heavy rainfall in 7 districts (Idukki,
Wayanad, Kozhikkode, Malappuram, Palakkigdttayam and Pathanamthitt&gimilarly on
10", 11" and 12" of August while red alertwas issuedor 5 to 8 districts the actual rainfall
there was only very light to light.

On the next more crucial day, August™.he prediction was mostly for yeWw in the
State with four districts to be receiving red and one receiving orange, the entire state received
extremely heavy rainfall. On ¥6August, 7 districts were predicted to be receiving orange
and 7 to be receiving red, the actual rainfall recem@d yellow in three, one green, one
orange and 9 red. Thus the actual rainfadleived in the statexceeéd predicted rainfall in
most crucialdays on which the state was flood&itaphical representations and maps that
indicate spatial comparison betvepredicted rainfall and actual rainfall can be found in the
Annexures.While comparing the awvlable district wise daily raifall forecast with actual
realised rainfall, it can be ascertained that thera wdde disparity between the predicted
amountof rainfall and the actuakceived Thus, it is evident that the actual rainfall received
significantly exceeded the expectation. This unforeseen exceedance and high intensity of
rainfall resulted in tremendous overland flow leading to complete saturdtitop csoll,
caused deep seated landslides, debris flows and substantial sheet erosion resulting in the
rivers exceeding the levee areas and causing destruction to life and property.

The Central Water Commission, in its report on Kerala Floods 2018 diatei tarii
be seen that the-@ay and 3day rainfall depths of 237, August 2018 rainfall in Pamba,
Periyar ad Bharathapuzha stimsins arenost comparable to the Devikulam storm of118
July 1924. For the entire Kerala the depth of rainfall realthathg 1517, August 2018 is
414 mm, while the same during-18, July 1924 was 443 nun



Table 2: Station wise monthly rainfall for the months of June, July and August 2018Source: IMD)

Jun-18 Jul-18 Aug-18
SLNo District Station Name Actual | Normal Actual | Normal Actual | Normal
Rainfall | Rainfall Departure (%) Rainfall | Rainfall Departure (%) Rainfall | Rainfall Departure (%)
(mm) (mm) (mm) (mm) (mm) (mm)

1 Trv City 397.6 338.7] 17.39|Normal 218.4 2289 -4.59|Normal 322.8 142 127.3|Large Excess
2 Trv AP 420.5 338.7| 24.15|Excess 23421 228.9|  2.32|Normal 255 142 79.58|Large Excess
3 Thiruvananthapuram |Nedumangad 362 338.7 6.88[Normal 250.2 2289 9.31|Normal 259.4 142 82.68|Large Excess
4 Neyyattinkara 280  338.7| -17.33|Normal 239.8] 228.9] 4.76{Normal 242 142 70.42|Large Excess
5 Varkala 308.8 338.7] -8.83|Normal 193.6 228.9| -15.42|Normal 266.1 142 87.39|Large Excess
6 Kollam 277.6] 457.7] -39.35|Deficient 372.8 398| -6.33|Normal 372/ 2587 43.8|Excess
ik Kollam Aryankavu 404.2 457.7] -11.69|Normal 335 398| -15.83|Normal 509 258.7 96.75|Large Excess
8 Punalur 414.8 4577 -9.37|Normal 511.5 398| 28.52|Excess 526.4] 258.7 103.5|Large Excess
9 . Konni 565.5 556.9 1.54|Normal 679.4 539.9( 25.84|Excess 689 3527 95.35|Large Excess
10 Pathanamthitta  Ho 4535 556.9| -18.57|Normal 4902 539.9] -9.21[Normal 6124] 3527] 73.63|Large Excess
11 Alappuzha 757.8 593| 27.79|Excess 695.9 533| 30.56|Excess 477.6 343.1 39.2|Excess
12 Kayamkulam 578.2 593 -2.5|Normal 542.4 538 1.76|Normal 346.2 343.1 0.9|Normal
13 Mavelikkara 511.7 593] -13.71|Normal 625.6 533| 17.37|Normal 614 343.1 78.96|Large Excess
14 AlipuE Cherthala 729.6 593| 23.04|Excess 782.2 533| 46.75|Excess 353.6] 343.1 3.06{Normal
15 Mancompu 464.2 593| -21.72|Deficient 789.3 533| 48.09|Excess 337.8 343.1 -1.54|Normal
16 Haripad 419.2 593 -29.31|Deficient 596.2 533| 11.86[{Normal 346.8 343.1 1.08|Normal
17 Chengannur 429.8 593| -27.52|Deficient 672 533| 26.08|Excess 358 343.1 4.34|Normal
18 CPCRI Kayamkulam 378.8 593| -36.12|Deficient 39541 533| -39.01|Deficient 2113 343.1| -38.41|Deficient
19 Kottayam 656.3 649.1 1.11{Normal 803.2 591.4] 35.81|Excess 504.4 386 30.67|Excess
20 Vaikom 1274.7 649.11 96.38|Large Excess 1017 591.4| 71.96|Large Excess 484.3 386 25.47|Excess
21 Ry Kumarakom 3318  649.1| -48 88| Deficient 622.1] 5914] 519|Normal 270.7|  386] -29.87|Deficient
22 Kozha 368.9 649.1]| -43.17|Deficient 499.6 591.4( -15.52Normal 390.2 386 1.09|Normal
23 Peermade 1207 651.6| 85.24|Large Excess 1419.3 788.91 79.91|Large Excess 1522.7 5273 188.8|Large Excess
24 Thodupuzha 760.8 651.6] 16.76|Normal 1180.1 788.9] 49.59|Excess 785.7| 5273 49|Excess
25 Idukki Munnar 700.3 651.6[ 7.47|Normal 1437.6 788.9] 82.23|Large Excess 1489.7 5273 182.5|Large Excess
26 Idukki 8153 651.6| 25.12|Excess 1460.2 788.9| 85.09|Large Excess 1159.6 5273 119.9|Large Excess
27 Myladumpara 504 651.6] -22.65|Deficient 775.6 788.9| -1.69|Normal 911.6 527.3 72.88|Large Excess
28 Kochi AP 727.6 696.4]  4.48|Normal 956.51 670.2| 42.72|Excess 410.8] 4013 2.37|Normal
29 Ermakulam Aluva 680.7 696.4| -2.25|Normal 803.4 670.2( 19.87(Normal 374.4 401.3 -6.7|Normal
30 Piravom 1178.1 696.4] 69.17|Large Excess 1601 670.2] 138.88|Large Excess 720.2| 401.3 79.47|Large Excess




10























































































