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ENSO - El Ninho/Southern Oscillation

Irregular periodic variation in winds and sea surface

temperatures over the tropical eastern Pacific Ocean, affecting the
climate of much of the tropics and subtropics. The warming phase
of the sea temperature is known as El Nino and the cooling phase
as La Nina. The Southern Oscillation is the accompanying
atmospheric component, coupled with the sea temperature
change: El Nino is accompanied by high air surface pressure in the
tropical western Pacific and La Nina with low air surface pressure
there. The two periods last several months each and typically occur
every few years with varying intensity per period.
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https://en.wikipedia.org/wiki/Winds
https://en.wikipedia.org/wiki/Sea_surface_temperature
https://en.wikipedia.org/wiki/Sea_surface_temperature
https://en.wikipedia.org/wiki/Tropics
https://en.wikipedia.org/wiki/El_Ni%C3%B1o
https://en.wikipedia.org/wiki/La_Ni%C3%B1a
https://en.wikipedia.org/wiki/Atmospheric_pressure#Surface_pressure
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This diagram shows a model of surface temperatures, winds, areas of rising air, and the thermocline {(blua
surface) in the tropical Pacific during El Mifo, normal, and La Nifia conditions. Click to enlarge. Source:
NOAA/PMEL/TAD Project Office, Dr. Michael J. McPhaden, Director

https://reefresilience.org/stressors/climate-and-ocean-change/el-nino-southern-oscillation/
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The regions where the air pressure are measured and compared to generate the Southern Oscillation Index
ENSO indexes
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Southern Oscillation Index time series 1876—2023
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Types of Climate Variability

Interannual Variability: Fluctuations that occur
from one year to the next, like El Nifno and La
Mifia events.

*Seasonal Variability: Changes in climate
patterns that occur within a single year, such as
the monsoon season or variations in winter
temperatures.

*Decadal Variability: Climate patterns that persist
for a decade or longer, such as the Atlantic
Multidecadal Oscillation (AMO) or the Pacific
Decadal Oscillation (PDO).

Monthly and average (1961-1990) Rainfall in Colombao
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Global Climate Change

Solar radiation powsrs
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation
Is absarbed by the
Earth's surface and warnms it. Infrared radiation is
emitted from the Earth's
surface.

HEATRISING

The global average temperatures in the past three months
have set new records every month, often by a large margin.

Global mean temperature (°C)

n
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NATURAL SWINGS "Natural Swings," natural

oscillation between the El Nino
and La Nina climate

phenomena.

"Climate Change" pushes the
swing set, amplifying the effects
of the oscillation, -
intensification of weather

patterns due to climate change.
El Nifio and La Nina are parts of
the El Nino-Southern Oscillation

CLIMATE Sy o ,
CHANGE , o IA (ENSO) climate pattern,

the added factor of climate
change, these natural events
can have even more extreme

impacts on global weather
patterns.
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@he Washington Post

Democracy Dies in Darkness

El Nifo is nearing historic strength. What
@ WORLD this means and when it will end.

METEQROLOGICAL
QRGARI i:.l el Menu This could be one of the strongest El Nifio events observed over the past 75 years, new data shows
‘Weather Climate Water ’ o St
L ]| y cott Dance
December 15, 2023 at 1:55 p.m. EST
Home ; Media Releases / El Mifio expected to last at least until April 2024
DISCO)
NATKC
PEF
AM/
El Nino expected to last at least until April 2024
PRESS RELEASE
\
Sea surface temperature differences from normal show abnormally warm waters over the eastern and
central tropical Pacific Ocean, indicating strong EI Nino conditions. (earth.nullschool.net)
08 Novermber 2023 AN T T R e A
The ongoing El Nifio event is expected to last at least until April 2024, influencing weather 7Y _ ——
patterns and contributing to a further spike in temperatures both on land and in the ocean, ¥ WM O El N | n O/La N | n a U pdate
according to a new Update from the World Metecrological Crganization. OCTOBER 202%
Key messages
ESTIMATED ENSO PROBABILITIES * Sea surface temperatures and other
. ) ) atmospheric and oceanic indicators in
* El Mifio is expected to fuel further termperature increases FOR NOVEMBER 2023 - JANUARY 2024 the m’:-,,(3| Pacific.are cons “'em with
. s . EINiA ondit ¥
+ |mpacts will continue inte 2024 e Yakia
, . * Mode predictons and expert
= |t will exacerbate extreme weaather and climate-avents, like heatwaves, floods and droughts assessment indicate a high probability
) ) (0%} of £l Nifio continuing throughout
+ Early Warnings for All save lives the upcoming Northermn Hemisphere
winter and early sprng, and likely to
. - 100(\ ? "n-al. asa :.lrruv'n-g El Nifdo event,
* Probability of ENSO-neutral conditions
is 10%,
T I 5. Bl et 5 B B / .NO% La Naha i
hittpe-iwmointinews! Cer linoeExpes sideast-untiapril-2024 * The chance of La Nifa is near zero.
Informstion on ENSO should be cominned with other
regronatly and locally relwy st factons n ocder to
amticipate is sfects on regona! dimatas

it https.//public wmoldnt/en/our-mandate/cdimate/sd-nifola-nifa-update
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Official NOAA CPC ENSO Probabilities (issued Jan. 2024)

based on -0,5%/+0.5°C thresholds in ERSSTv5 Nino-3.4 index
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Impact of El Nino on Rainfall

Tropical Agriculturiss, Vel 167 (1), 2019

Table 3. Comparison of mean cumulative rainfall (mm) during Ef Nisie, La Niia and Neutral
vears in the selected locations of the WZ and IZ during FIM season Table 6. Comparison of mean cumulative rainfall (mm) of El Awio, La Niia and Neutral
vears in the selected locations of the WZ and IZ during the NEM season

Station AER Neutral EI Niiio La Niiia

Pussallawa WUl 422 ¥ 238 3 444 2+ Station AER Neumiral El Niiio La Nifia
(West Hall) ) Pussallawa (West Hall) WU2b 32308 288 6 557.9¢
E\‘_““‘E;“_'i,f;:m } Wb 3009 . 334 Pussallawa (New Peacock)  WU2b 331 9 187.6* 4322
St e SERRT TR SEERT Sita-Eliya WU3 431.8* 387.7- 633.0¢
S S —— - — Hanthana WM2b 301.7: 2553 565.9=
Peradeniva WMb 706 3ab 182 5 393 4= Peradenrya WM2b 514 8¢ 1876 432 s
Rathnapura WLla 5917+ 374.10 712.0- Rathnapura WLla 502.7* 4717 571.0¢
Arandara (Atala) WLla 454.5° 486.2¢ 6609+ Arandara (Atala) WLla 332,88 2292 556.2¢
Bombuwela WLIb 4282+ 22106 565.6¢ Bombuwela WLIb 378,31 37820 557.5
Labuduwa WL2a 348 T 170.7 5740+ Labuduwa WL2a 376.0¢ 312 3459
Gampaha- WL3 InTIE 6T SITH Gampaha-Henarathgoda WL3 248 94 193 8 366.7°
Joemmes e e e Bandarawela TU3c 3782+ 283 5+ 48700
Kundasale M3a 25 9+ 1105+ 3110 Kundasale D T 2695 sorer
Lumuwila ILla 2526 203.3* 453.0¢ Lumuwila ILia 1828 69.6° 290.1¢
Batalagoda 01 1205 257 0 100 8- Batalagoda ILla 295.1* 2571+ 506.3«
Girandurukotte IL2 71 162 4= 241 9= Girandurukotte IL2 §51.32 8201+ 1191 (e
The means with-in a row followed by the same letter are not significantly different at p=0.05 The means within a row followed by the same letter are not significantly different at p=i0.035

SN Eig’;,;\
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Other Factors...,

Tropopause
; _in arctic zone

®

. [OD (Indian Ocean Dipole)

. Tropopause
3 in temperate

* Positive phase * Negative phase
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Indian Ocean Dipole
(I0D) Phase

Impact on Monsoon Example

Enhances monsoon rainfall over the
Indian subcontinent

In 1997, a positive 10D offset the impact of El Nino, resulting in above-normal
monsoon rainfall.

Positive IOD

Weakens monsoon rainfall over the
Indian subcontinent

In 2019, a negative IOD contributed to deficient monsoon rainfall, particularly

Negative IOD
9 during the first month of the monsoon season.

e Minimal or neutral impact on the A neutral I0OD does not significantly influence the monsoon and allows other
gff \%;) Neutral IOD .

(;,\ 5§ Tea Rese mMonsoon factors to play a more dominant role.
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Drought periods..,

80 1~

60 -

40 -

Rainfall (mm)

20 A

Soil moisture balance

May

Jun Jul Aug Sep Oct

Month 2018

Rainfall/Water
requirement
(mm/month/plant)
o
o

w w b

o U1 O

o O O
1 1 J

= N

U O

o O
1 1

(%
o
1

o
L

400 -
350 -
300 -
250 -
200 -

150 -
100 - \

50 -

|

Western Slopeg;

D&®D

— 3 D80

@ BC DAL

CAANS T
s
iK1 Tea
et

Research Institute of Sri

Lanka




Behavior of Rainfall
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DEPARTMENT OF METEOROLOGY ~ Q »oveow
SRI LANKA e Sgmak BT outn Flngee

@ Home | CLMATE | Seumoned |orcecd

SATELLITE IMAGES LAST 24 HOURS FIMD U5 OM OMLIME SERWICE
l Max Temperature 33.0°C R
e facebook
Min. Temperature 12.67°C . mm:‘ﬂh and
l Fluwra = iya twltter’ Imformation online
[metdpa@me te. gov. k)
Max Rainfall 107 _Tmim

T Mgl [Malara ) e =Bk

Seasonal Forecast

Current condition and forecasts of EM50 and 10D for NDO) 202324

Observed rainfall anomaly during the month of Ociober 2023

Seasonal, Monthly and weskly Rainfall Forecasts for Movember-Januarny 202324
Conzensus Seasonal Weather Jutlook November, December and Januaryg(h 0)2023/24)

Temperature Forecasts for November-January 2023724

https://www.meteo.gov.lk/index.php?option=com_content&view=article&id=78&Itemid=290&lang=en
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https://www.meteo.gov.lk/index.php?option=com_content&view=article&id=78&Itemid=290&lang=en

1.1.1 Impace: of El-Nidlo on monthly ramnfall amomaly during February, March and Apnil
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Fig 3b: Monthly Raxfl Anomaly maps of the monchs of Fobruary(A) March (B) and Apnil (C) dxmg
El-Nzo years (Fapuarachchi ¢ al 2016)
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Averapr Mavimum

lemperature (7 )- Frobabilis *a
Disrict (AN |19 -2 )

Bl ool Sbinc

Aol bnpera 13.7 uy LT 40 5.2 Rainfall forecast for February 2024
Fadulla x5 4 LT E i There 15 a higher chance of having below normal rainfall over most parts of the country during the
Batmaba 3. 15 25 50 month of February 2024. But there 1s some possibility for developing wave type disturbances over
1 ulembu l.6 3 23 30 and vicinity of 5r1 Lanka which could be enhanced the rainfall over Sn Lanka. Further there 1s
Lialk: 3.4 £ 23 45 some possibility for ground frost during early moming hours in Nuwara Eliya district during the
Hantrartasty M i1 30 15 month of February.
Kalegaska HLE 5 a5 50
kalenayak e L] i a5 50 5.3 Rainfall forecasts for March 2024
“larmar T ETE) T 4 There 1s a chance of having below normal rainfall over most parts of the country during the month
8l e | | heprpealirria 1340 E i a0 40 of March 2024.
NewamakEliya il | ELi ] a5 45
Pottunil 3.4 i 30 40 5.4 Rainfall forecasts for April 2024
Puftalam LA n 30 40 There is a possibility of having near normal rainfall over western, Southern., Central and
Radnapara A1k 15 23 50 Sabaragamuwa provinces and there no signal for remaining areas of the country where having
Rodorualar 3.7 E 20 30 equal probability for below or near or above or during the month of Apnl 2024
Trncomales Mg Bl ] a5 55
¥ vunaya i1l ELi ] in 40
kermncralk 1.7 5 a5 50
Bambirawa s 53 i in 30

Tkl & probabibsiic ool e Yazamemn Temperabe e P soases 34

A NS T
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Weekh Rainfall farecazc: for the momth of Febrnary 2024

Weckly Paetsl] sssarm by
S — " TVIEWT
Upduiad an 25 lmasry X008

[romeram
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of the compry denog ke wesk.
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B ColemEry.
L
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Average

rainfall {(mm) -

FMLA Probability%e
District (1281-20010)

Below | Momal | Above

Colomhbo 495.4 Ga 20 20
Ealutara 626.7 G0 20 20
Galle 567.2 G0 20 20
Matara 487.2 25 35 A0
Hambantota 237.53 15 30 55
Ampara 271.7 Z0 35 45
Batticaloa 244.0 30 35 35
Trincomales 191.4 30 35 35
Malladithivo 169.2 35 35 30
Taffna 105.0 40 30 30
Eillmochchi 1452 40 35 25
Manmar Z208.5 S0 30 20
Puttalam 257.3 53 25 20
Gampaha 420.8 G0 25 15
Eamlla 592.7 55 25 20
RE';I]..EFIL'IIE 648.4 35 35 30
Monaragala 3343 20 30 50
Eladulla- 432.7 35 35 30
Pollormaruwa 163.0 35 35 30
Vamiva 195.6 35 35 30
Anuradapura 2457 45 30 25
Eunmneeals 3373 G0 25 15
Matals 380.3 S0 30 20
Eandvy 393.7 30 30 40
Nuwarasliya 430.5 20 30 50

% Table 1: Probabilistic Ramnfall Forecast for FMA season 2024 using CPT
is%5 l€ea Researcn Lnstitute or Sri Lanka
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10D Forecast — (http://222.165.186.51/public/emfc10d.html)

24H RAINFALL (mm) & MAXIMUM 2m TEMPERATURE (°C) FORECAST (24h)

For 24 hours ending at 8 30AM 20 FEB 2024
Raintall {mm) ( Based on ECMWF {op1) model initialized at 12UTC 18 FEB 2024 )pax 2m Temp, (*C)
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Mumerical Weather Prediction Division | Department of Meteorology, Sri Lanka



24H RAINFALL (mm) & MAXIMUM 2m TEMPERATURE (°C) FORECAST (24h)

Raintall (mm)

For 24 hours ending at 8. 30AM 21 FEB 2024
( Based on ECMWF (op1) model initialized at 12UTC 18 FEB 2024 )ptax 2m Temp (“C)

N

Numerical Weather Pradiction Division | Department of Meteorology, Sri Lanka
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2012 Drought

700 A
600
500
% 160 -
g 400 A
I=
E 140
< ‘ _
o E |-
120
200 - i
£ 100 | e
100 - ° _ .
—v— 2012 = . .
2 80 {
O T T T T T T T T T T T T >- Y
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec y
60 -
Month
401 e 2011
—O— 2012
20 T T T T T T T T T T T T

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Tea Research Institute of Sri Lanka Month




2012 Drought Impact

VP%

Estate  <2yrs 2-5Yrs >5Yrs Seedling | Pest Incidence

1 0 0 50% 30% Mild
2 0 0 0 0
3 0 0 2% 0
4 5% 0 0 40%
5 0 0 0 0
6 0 0 5% 5%
7 0 0 0 0
8 0 0 0 0
9 40% 0 0 0
10 0 0 0 0
11 0 0 0 0
12 0 0 10% 10%
13 60% 5% 0 0%
14 0 0 0 2%
15 0 0 0 0%

) ;96}‘ ,st_,'»,?; ; . .
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Estate
1

OO NOODUL B WN

10

May
19.2
58.9
35.6
15.2
27.0
19.5
14.8

3.8
28.8
-6.3

June
59.4
59.5
69.1
21.5
25.5
53.6
54.6
42.3
27.3
40.5

July
49.9
354
63.1
26.5
19.1
354
26.5
26.9
15.3
27.9

21.7(%5.6) 45.3(+5.2)32.6(+4.5)

SE Monsoon

21.7
18.7
13.3
9.6
16.3
15.6
55—
-11.8 SRR
13.9 w8
14.5%
11.7(+3.0)
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Minimizing Drought Impact
(Advisory Circular PA - 2)

T.R.I. ADVISORY CIRCULAR No.PAE}

Issued in: January 2011 Serial No. 02/11

DRoUGHT MiTIGATION IN TEA PLANTATIONS
(This circular cancels the circular No. PA 2 serial No. 2/01 issued in January 2001)

Drought is a serious environmental hazard. Its damage to cultivated crops has become frequent in the
recent past and tea is no exception. Most of the tea growing regions in Sri Lanka receive rains from both
north-east and south-west monsoons. However, tea plantations are adversely affected by moisture stress
conditions due to uneven distribution of rainfall within the year. The main dry period in most of the tea
growing regions extends from early January to about late March. However, those areas which receive
mainly the north-east monsoon rains, viz. Uva and some parts of the Low and Mid country, have the main
dry period generally extending from late June to about early September.

During these dry months, considerable damage can be caused to both young and mature tea, with extensive
casualties being observed in young clonal tea during their first and the second year after planting. In order
to minimize such damage and ensure early recovery, the following precautionary measures need to be
adopted prior to, and following, a drought. The drought effects differ with the growth stage of tea that is
whether it is young tea (before first pruning) or mature tea (after first pruning). Hence drought mitigation
measures also should vary according to the stage of growth of the tea.

1. New clearings - tea before the first proper prune

+ Tea Research Institute of Sri Lanka



New Clearings — Prior to 1t Prune

Pre Drought & During the Drought..

1. Mulching :
 Mana / Gautemala grass - 37.5ton/ha
* Partially decomposed saw dust / paddy husk / refuse tea — 15-20ton/ha &
* 6-8” from base of plant, 1-2” thickness
* For saw dust / paddy husk — mix or spray with 2-3kg of Urea per 100kg of material
2. Weed control :
* Free from weeds / No weedicide application during drought
3. Spraying Sulphate of Potash (SOP) / Muriate of Potash (MOP) :
* 2% SOP / MOP solution
» 2kg/100L /ha — 1% Year
4kg/100L/ha — 2" Year
8kg/ha/ha — 3 Year
 2—-4 week interval
* Mixing urea 2kg/ha enhance K absorption
e Kaolin 5-10kg/100L of water to reduce transpiration

éﬁ\ ) Tea Research Institute of Sri Lanka



New Clearings — Prior to 1st Prune....,

4. Skiffing :
* |f drought continues, skiff removing topmost 2-3” of foliage
5. Fertilizer application :
* No fertilizer application during drought
6. Green Manure Crops and Cover Crops :
e Should be lopped
7. Pest Control :
*Mites, tea totrix and nettle grub are major dry weather pests
*Refer control measures

/’i‘é@?@%@;\ - .
§2£: Tea Research Institute of Sri Lanka



During drought periods, applying potassium sulfate (K.SO,4) to plant leaves can have several beneficial effects. Let’s explore these reasons:
Improved Photosynthetic Characteristics and Water Relations:
Foliar application of potassium sulfate can enhance photosynthesis rates and maintain water relations in plants. It helps maintain cell
osmotic potential and turgidity, which is crucial during water scarcity.
By providing potassium, plants can better cope with drought stress, leading to improved growth and seedling development 1.
Root Growth and Drought Resistance:
Potassium plays a role in root growth and development. During drought, maintaining root health is essential for water uptake.
Potassium helps maintain turgor pressure in plant cells, reducing water loss and wilting. This contributes to drought resistance 2.
Aids in Photosynthesis and Food Formation:
Potassium is a vital nutrient for photosynthesis. It participates in the process of converting light energy into chemical energy (glucose).
Adeguate potassium levels support efficient photosynthesis, even under drought conditions 2.
Reduces Respiration and Prevents Energy Losses:

Potassium helps regulate respiration in plants. By reducing respiration rates, it prevents unnecessary energy losses during drought stress
2

Remember that foliar application of potassium sulfate directly to leaves can be an effective way to provide fast-acting potassium during
drought. However, it’s essential to follow recommended doses to avoid leaf burn 3.

For more detailed information, you can refer to the following research articles:

Allah Wasaya et al. (2021): “Foliar Potassium Sulfate Application Improved Photosynthetic Characteristics, Water Relations, and Seedling
Growth of Drought-Stressed Maize” 1.

Additional studies on potassium’s effects during drought stress are available in scientific literature.

Keep in mind that potassium sulfate should be used judiciously, considering the specific crop, soil conditions, and environmental factors.
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Drip Irrigation

Resear

Back-Wash Valve
Venturi Injector____ -1 qTeq —’

—Sand Separator/
Hydrocyclone Filter

Control Valve

NRV
TR

Main Line

g

Lateral

Sub-main Line
I A

Flush Valve
Hel?l dled

Layout of Drip Irrigation System (57 fa=1d wgfa &1 3@rfm)




Sprinkler Irrigation
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Mobile Irrigator
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—e— Wick
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Leaf temperature variation
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Soil temperature variation
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Alternative Irrigation :
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