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Cyclone “Burevi” across Sri
Lanka

The cyclonic storm, “Buravi” crossed Sri Lanka after 20
years, on 02" December 2020 . It had been originated
as a Low-Pressure area in the Southeast Bay of Bengal
on 28" November 2020.

Under favorable envi-
ronmental conditions,
it had been intensified
into a Depression,
(0530 hrs /0000 UTC-
30.11.2020), Deep
Depression (01.12.2020
early morning), subse-
quently into Cyclonic
Storm  “Burevi® over
Southwest Bay of Ben-
Source: India Meteorological gal (1730 hrs /1200
Department UTC) on 01* December
2020. Continuing the

west-northwestward movement, it crossed Sri Lanka
coast close to north of Trincomalee in-between
Kuchchaveli and Thiriyayi between 2230 and 2330 hrs
(1700 & 1800 UTC) of 2™ December 2020. It had maxi-
mum sustained wind speed of 80-90 kmph gusting to
100 kmph. It left the country between Mannar and
Poonerin, on mid-day 03™ December. It crossed Pam-
ban area (India) around 0800 UTC on 3™. Thereafter it
was remained practically stationary over Gulf of Man-
nar close to Ramanatha- r—===
puram district coast for |©
nearly 36 hours and grad- |-
ually weakened into a [
-marked Low-pressure |-
area around 1130 hrs /
0600 UTC) of 05" Decem- |
ber. Fairly widespread
rainfall with heavy to very
heavy rainfall had been
occurred in  Northern
parts and scattered ex-
tremely heavy rainfall
(>200mm) occurred over

BAY OF BENGAL

8

Source: India Meteorological
Department
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—

northeastern parts of Sri Lanka due to this system
during the 02" December night.

The following figure represents upper air wind pattern
(fig.a:850hpa, fig.b:700hpa, fig.c:500hpa) during the
day cyclone passed Sri Lanka. It lay centered close to
North-eastern part of the country.

(a) (b) ©
Figure: Upper Air wind pattern on 02" December 2020
*Highlights

The cyclone caused high winds, heavy rainfall and flash
floods in low lying areas
in Northern and Eastern
provinces.

By 2™ Dec 2020 evening,
the authorities proactive-
ly evacuated over 13,758
people living in the east-
ern coastal areas in North
and East, due to high risk
of heavy rain, high winds
and storm surge (source:
Disaster management
Center).

Rainfall distribution over the period of 24 hours
ending at 8.30 a.m. on 03-12-2020
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Department of Meteorology
sriLanka

Department of Meteorology, Sri Lanka issued warnings
in advance and daily online weather briefings were
carried out with relevant authorities. Around 10,336
people were displaced in 79 evacuation shelters in
Northern and Eastern provinces (source: Disaster man-
agement Center). Disaster Management Center reports
that a total of 12,252 people is affected by cyclone
influenced inclement weather across 6 districts.
(Source: Red cross)

Preethika Jayakody
Meteorologist,
Department of Meteorology.

Highlights By NOAA

° 2020 was the second-warmest year on record
based on NOAA’s temperature data, and land
areas were record warm.

L] Averaged across land and ocean, the 2020
surface temperature was 1.76° F (0.98° Celsi-
us) warmer than the twentieth-century aver-
age of 57.0°F (13.9°C) and 2.14°F (1.19°C)
Y;J&l)ler than the pre-industrial period (1880-

° Despite a late-year La Niia event that cooled
a wide swath of the tropical Pacific Ocean,
2020 came just 0.04° Fahrenheit (0.02°Celsius)
Shﬁ of tying 2016 for warmest year on rec-
ord.

° Earth’s temperature has risen by 0.14° F
(0.08° C) per decade since 1880, and the rate
of warming over the past 40 %ears is more
than twice that: 0.32° F (0.18° C) per decade
since 1981.

° The 10 warmest years on record have oc-
curred since 2005.

° From 1900 to 1980 a new temperature record
was set on average every 13.5
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Syukuro
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Hasselmann

“for the physical modelling
of Earth’s climate, quantifying
variability and reliably
predicting global warming”

“for the discovery of the
interplay of disorder and
fluctuations in physical
systems from atomic
to planetary scales”
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Di Napoli C,, et al.,(2020): “ERAS-HEAT: A global gridded historical dataset

L . . .
of human thermal comfort indices from climate reanalysis , Geoscience

Data Journal published by Royal Meteorological Society and John Wiley
& Sons Ltd., DOI: 10.1002/gdj3.102

Di Napoli C., et al.,(2018): “Assessing heat-related health risk in Europe via
the Universal Thermal Climate Index (UTCI)”, International Journal of
Biometeorology (2018) 62:1155-1165, https://doi.org/10.1007/s00484-
018-1518-2

User guide of Thermal comfort indices derived from ERAS reanalysis, Europe-
an Centre for Medium-Range Weather Forecasts (ECMWF).
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Selected Significant Climate Anomalies and Events: July 2021
> \\

(ﬁ) GLOBAL AVERAGE TEMPERATURE

per i 1880,

ARCTIC SEA ICE EXTENT

July 2021 Arctic sea ce extent was 18.8% below the 1981-2010 average —
July extent b 1979,
OPE
o e 2o Sevr oators oo Ewpe e
e eyl affected by a heat wave that brought temperatures above
) 40.0°C (104.0°F) at the end of the month.
AsIA
surpassing the previous record set in
CONTIGUOUS UNITED ST 2010. Nine of the 10 warmest Julys in
Much of the West and northem Plains ‘Asia have occurred since 2005,
had above-average temperatures during’ - ik
the month, with several states having their
warmest July on record. Meanwhile, below-
average ELSA
parts of the East and South-Central US. Elsa was the earfiest-forming fifth
Overall, this was the 13th-warmest July named storm in the Atlantic Basin.
(tied it 1954 and 2003)on record for
the nation
AUSTRALIA
AFRICA Australia had its fourth-warmest July
Affica’s July 2021 temperature was - on record. Regional, South Austrlia,
SOUTH AMERICA Territory had a top-three warm July.
wve-average conditions were present
i

across much of the continent, resulting in
the 10th-warmest July on record.

GLOBAL CYCLONE ACTIVITY

The January-July tropica cycone actvty was

above normal for named storms.
NEW ZEALAND
July 2021 was New Zealand's
sixth-warmest July on record.

ANTARCTIC SEA ICE EXTENT
The Antarctic sea ce extent for July 2021 was the largest July sea ice
extent since 2015 at 2.6% above average.

reasenot: Materilpovided n i map was compled from NOARS Sae ofthe Cimate Repars. Formoe formation lease iS: Mg ncd 1039 o'
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Global July temperatures compared to average (1880-2021)
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July warming
+1.33°F per century
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More than two billion people

are living in countries under ,./;
water stress. 3.6 billion people :
face inadequate access to water

at least one month per year.
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Since 1970, 44% of disasters and i '

31% of economic losses have

© ~ been linked to floods. Asia has
. been disproportionately affected.
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Tides

Tides are rise and fall of sea level caused by the combined effects of
the gravitational forces exerted by the Moon and the Sun, and the rotation of
the Earth. Tides happen because of the gravitational pull of the Moon and Sun on
ocean water.

The gravitational attraction between the Earth and the moon is strongest on the
side of the Earth that happens to be facing the moon, simply because it is closer.
This attraction causes the water on this “near side” of Earth to be pulled toward
the moon. On the opposite side of the Earth, or the “far side,” the gravitational
attraction of the moon is less because it is farther away. Here, inertia exceeds the
gravitational force, and the water tries to keep going in a straight line, moving
away from the Earth, also forming a bulge, in this way the combination of gravity
and inertia create two bulges of water.

FREQUENCY OF TIDES

(Figure 01 : NOAA National Ocean Service)

Two tidal bulges are created on opposite sides of the Earth due to the moon's
gravitational force and inertias counterbalance.

The relative distances and positions of the sun, moon and Earth affect the size and
magnitude of the Earth’s two tidal bulges. One forms where the Earth and moon
are closest, and the other forms where they are furthest apart. Over the rest of
the globe gravity and inertia are in relative balance. Because water is fluid, the two
bulges stay aligned with the moon as the Earth rotates.

At a smaller scale, the magnitude of tides can be strongly influenced by the shape
of the shoreline. When oceanic tidal bulges hit wide continental margins, the
height of the tides can be magnified. Conversely, mid-oceanic islands not near to
continental margins typically experience very small tides of 1 meter or less. Ex Sri
Lanka

High, low tides and tidal range

The tide when it is at its highest level at a particular time and place called high
tide. The highest tides reached under normal meteorological conditions take place
when the Moon and Sun are directly aligned with respect to Earth.

At the coast, low tide is the time when the sea is at its lowest level because the
tide is out.

The difference between high tide and low tide in the same area is called
the tidal range. Some places have a larger tidal range than others because
of differences in the shape of the ocean floor. The shape of bays and estuaries also
can magnify the intensity of tides. Funnel-shaped bays in particular can dramati-
cally alter tidal magnitude. For an example “The Bay of Fundy” in Nova Scotia is
the classic example of this effect, and has the highest tides in the world — over 15
meters.

Figure 02 : Bay of Fundy Wikipedia)

Bay of Fundy in Nova Scotia, Canada (left picture illustrates high tide and right
picture low tide)

Local wind and weather patterns also can affect tides. Strong offshore winds can
move water away from coastlines, exaggerating low tide exposures. Onshore
winds may act to pile up water onto the shoreline, virtually eliminating low tide
exposures. High — pressure systems can depress sea levels, leading to clear sunny
days with exceptionally low tides. Conversely, low-pressure systems that

contribute to cloudy, rainy conditions typically are associated with tides those are
much higher than predicted.

(Figure 03 : gettyimages.com)
Another picture illustrating high and low tide time in particular place
Some terms related to tidal influences

TIDAL CURRENT - the horizontal movement of water caused by the tides.

FLOOD - the incoming tide, culminating in a "high" tide.

EBB - the flowing back of the tide, culminating in a "low" tide

SLACK - the time between the high/low or low/high tide

SEMI-DIURNAL TIDES - two tide cycles per day.

DIURNAL - one tide cycle per day.

MIXED TIDE - a tidal cycle that contains two unequal high tides and two unequal
low tides.

ZERO TIDE HEIGHT (Chart Datum) - the average height of all the low tides, the
standard, from which all others heights are measured.

How to derive tidal information

1 Obtain the tidal predictions from the tables. Calculate the high and low water
times and heights for the secondary place.
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Image of a fraction of a Tide Table (Figure 04 : US Tide Tables)

It's important to note that tide charts and tables may be formatted differently, all
the necessary information is still there. Normally, every tide table or chart includes
the date, time, and height (in meter or feet) for both high and low tides. Because
tide heights can vary greatly even within a 10 to 15 mile range, some tables also
include the correction part, which allows to make the necessary adjustment for
once specific area.

When find the table for specific location and date, three simple steps should be
followed.

I. Understand the Chart Datum

All tidal heights are measured against the defined plane of reference, called Chart
Datum. Chart Datum is basically an average of low tide heights. Nautical charts use
this same reference to measure depth. If you calculate the tide height in a particu-
lar location and add it to the Chart Datum, you can determine the true depth of
water at a particular time.

II. Identify high tide information.

The high tide is always the larger number in a tide chart, sometimes with a plus
sign before it. This number shows how high above Chart Datum the tide will be at
its greatest swell.

1Il. Identify low tide information.

Low tide will be expressed as a smaller, or possibly even a negative number. If the
number is positive, the water depth at its lowest ebb will still be above Chart
Datum. In case the number is negative, low tide will fall below the average low
water mark. For example, if low tide is expressed as -1, it will be one foot below
Chart Datum.

2.Indian Survey General’s Department Method

Indian Survey General’s Department, the publisher of Indian Tide Tables and
curves which is utilized by Department of Meteorology Sri Lanka and many other
neighbouring countries suggest a method to calculate tide height in any given time
and time of the tide in any given height in a day.



In this method Tide tables (as given in the above image) and Table for finding the
height of tide at times (Figure 05 ) are utilized to derive the values. Using a simple
calculation desired height of a tide at a given time in a particular place and desired
time of a tide with a certain height in a particular place could be derived.

Y s s Use the Rule of Twelves’
= TABLES (Heightof Tide ot A

= nytime)

TABLE 3. —HEIGHT OF TIDE AT ANYTIME

The rule of twelves’

The base behind the rule of twelves’ is that
the tides fluctuate over a period of six plus
hours, therefore, the range of tides can be
divided into 1/12th units. To make it simpler,
calculation method could be shown by an
example.

(Figure 05 : US Tide Tables)

The rule of twelfths is an approximation to a sine curve. It can be used as a rule of
thumb for estimating a changing quantity where both the quantity and the steps are
easily divisible by 12.

The Rule of Twelfths is a rule of thumb for estimating the height of the tide at any
given time. The rate of flow in a tide increases smoothly to a maximum halfway
point between high and low tide, before smoothly decreasing to zero again.

Example

If a tide table gives the information that tomorrow's low water would be at 12 noon
and that the water level at this time would be 02 metres above chart datum, and
that at the following high tide the water level would be 14 metres, then the height of
water at 3:00 p.m. can be calculated as follows:

eThe total increase in water level between low and high tide would be: 14 - 2 = 12
metres.

eIn the first hour the water level would rise by 1 twelfth of the total (12 m) or: 1 m
In the second hour the water level would rise by another 2 twelfths of the total (12
m)or:2m

eIn the third hour the water level would rise by another 3 twelfths of the total (12
m)or:3m

*This gives the increase in the water level by 3:00 p.m. as 6 metres.

This represents only the increase - the total depth of the water (relative to chart
datum) will include the 2 m depth at low tide: 6 m + 2 m = 8 metres.

The calculation can be simplified by adding twelfths together and reducing the frac-
tion beforehand:

Rise of tide in three hours
1 2 3 6 1
- (EGE% E) X 12m = (E) x12m = (5) x12m=6m

Usage of Tide information
Tide information used for many purposes as follows worldwide

* Sports activities such as Sea surfing

* Underwater diving

* Navigation

* Navigation in to harbours through estuaries and bays
* Dry dock activities

* Underwater cable laying and installation of buoys

* Harbour constructions and construction on coast

References: - Indian Tide Tables published by Survey of India, Tide Wikipedia, NOAA
Scilinks www.cockpitcards.co.uk, NOAA National Ocean Service

Vajira Lokuhetty
Senior Meteorological Officer ,Department of Meteorology
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Weather Summary
June - September 2021

Southwest monsoon conditions prevailed during June to September 2021
(Figure 1).
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Figure 1: Advance of Southwest Monsoon 2021

June

Above normal rainfall was reported from most of the principal meteorological
stations except stations located at central , north central and south eastern parts
where below or about normal rainfall was reported (Figure 2). Most of the hydro
catchment stations located along western slopes of the central hills reported
below normal rainfall. Showery conditions were enhanced from 02" to 04" June
over southwestern parts and adjoining areas with extremely heavy falls exceeding
200 mm. Afternoon thunderstorms were also reported at several places over
remaining parts of the island during above said period.

Percent of Normal Precipitation
June_2021

(wrt 19812010 Avg.)

Figure 2 :Received Rainfall & Percent of Rainfall on June 2021

Mostly above normal day temperatures were experienced during the month of
June 2021. Night temperatures over most parts were above normal especially
during the second half of the month (Figure 3).
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Figure 3 :Maximum & Minimum Temperature offset on June 2021




Mostly above normal day temperature and night temperatures were experienced

July

Above normal rainfall was reported at most of the principal meteorological sta-

tions except Mannar, and Maha-lluppallama (80% of monthly rainfall reported)

and Puttalum and Vavunia (20% of monthly rainfall reported). Most of the hydro

catchment stations located along western slopes of the central hills reported

above normal rainfall. Highest cumulative rainfall was 842.2 mm at Guruluwana .

Highest rainfall received during 24hours, was 271.2mm at Guruluwana on 09th

July. Windy and showery conditions were enhanced over south-western parts on

09th with strengthening of southwest monsoon flow across Sri Lanka from low

levels to mid levels (Figure 4)
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Percent of Normal Precipitation

July_2021
(wrt 19812010 Avg.)

Figure 4 :Received Rainfall & Percent of Rainfall on July 2021

Mostly above normal day temperature and night temperatures were experienced
during the month of July 2021 (Figure 5).

during the first three weeks of the month (Figure 8).
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Figure

8 : Maximum & Minimum Temperature offset on August 2021

September

Below average rainfalls

were received

southwestern parts and

northeastern

areas.

rainfalls were received

north central, Central

coastal
Above average

over

Percent of Normal Precipitation
September_2021
(wrt 1981-2010 Avg.)
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Figure 5 : Maximum & Minimum Temperature offset on July 2021

and Uva provinces.

Showery condition over

country particularly

Figure 9Received Rainfall & Percent of Rainfall on September 2021

western slope of the

central hill was enhancing during last week of September with formation of tropi-

cal cyclone “GULAB” over north central Bay of Bengal.

Flash density x 103
o High: 70

Evening  thundershowers
with severe thunder and
lightning  activity were
reported in North central

and Uva provinces (Figure

August

Above normal rainfall was
reported at most of the

principal  meteorological
stations except Galle,
Kurunegala, Maha-

lluppallama, Nuwara_Eliya
and Trincomalee. Convec-
tive activity was enhanced
in North-central and Uva
provinces (Figure 6). Sig-
nificantly above average

Received Monthly Rainfall
August_2021

. Percent of Normal Precipitation
e i

(wrt 1981-2010 Avg.)

Figure 6: Received Rainfall & Percent of Rainfall on August 2021

Total lightning flash por squaro Kilomoter

Figure 7 : Lightning Density on August 2021

received at
Anuradhapura (266.8%),
Badulla (252.9%), Banda-
rawela (199.0%) and Pottuvil
(366.1%). Most of the hydro
catchment stations located

rainfall were

along western slopes of the
central hills reported above
normal rainfall.

10).

Lightning Flashes during Septembor 2021

Totallightning flash per square kilometer
(fash density x 10%3) during month of September 2021

Figure 10 : Lightning Density on September 2021

Max temperatures were above normal except first and last week of the month.
Mostly above normal night temperatures were experienced during the month

(Figure 11).
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Figure 11 : Maximum & Minimum Temperature offset on September 2021




Previous Month highlights
(Month of September-2021)

Highest rainfall

210.2 mm at Weweltalawa on 24" September 2021.

Raifal (Min Statons) With 30 Average- September 2021 Raiofll Hydrocaichment area) With 30 Average September 2021

/«\ —

Maximum of Maximum Temperature
38.2 °C at Polonnaruwa on 17'" September 2021
Minimum of Minimum Temperature

10.6 °C at Nuwara Eliya on 10" September 2021

Rainfall Forecast for the
months of October ,November& December 2021

Seasonal Rainfall Forecast for October

This consensus climate outlook for the OND 2021 season over Sri Lanka has been
developed through an assessment of the prevailing global climate conditions
influencing the Sri Lankan climate and seasonal forecasts from different climate
models around the world. Currently cool neutral EI-Nino Southern Oscillation
(ENSO) conditions are prevailing over equatorial Pacific region and weak negative
Indian Ocean Dipole (I0D) conditions are prevailing over the Indian Ocean. These
parameters are known to influence the climate variability over Sri Lanka. Latest
forecasts from many climate models indicate that La Nifia conditions are likely to
re-emerge during October to December 2021 season and the negative 10D condi-
tions are likely to weaken (SASCOF-20).

Seasonal Rainfall Forecast for October —-December 2021(OND 2021)
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Fig 1.Consensus Probabilistic Monthly rainfall forecast for OND 2021

Below normal rainfall is likely over most parts of the island with a slight possibility
for near normal rainfall in extreme North of Sri Lanka (particularly over Jaffna and
Kilinochchi districts) during OND 2021 season (Fig. 1)

Monthly Rainfall Forecasts for October, November and December 2021

For the month of October

There is a possibility for below normal rainfalls over most parts of the country
during the month of October 2021.
However, there is a possibility to develop low-pressure systems and depressions

over and vicinity of Sri Lanka, which could enhance the rainfall over the country
during the month of October.

For the month of November

There is a possibility for below normal rainfalls over most parts of the country
during the month of November 2021.

However, there is a possibility to develop low-pressure systems and depressions
over and vicinity of Sri Lanka, which could enhance the rainfall over the country
during the month of November.

For the month of December

There is no clear signal to provide forecast for the month of December 2021.
Therefore, there are equal chances of receiving below normal, about normal or
above normal rainfall over Sri Lanka during the month of December 2021.

There is a possibility to develop low-pressure systems depressions and cyclones in
the Bay of Bengal, which could enhance the rainfall over the country during the
month of December.

Temperature Forecast for the
months of October ,November & December 2021

Seasonal Probabilistic Temperature Forecast for
October —December 2021(OND 2021)

There is a higher chance of experiencing slightly
above the normal Maximum Temperatures in
Vavunia, Mannar, Trincomalee, Anuradhapura,
Puttlum, Kurunegala, Colombo, Galle, Badulla
Batticaloa and Hambantota districts and slight-
ly below the normal Maximum Temperatures in
Gampaha, Ratnapura and Ampara Districts (Fig
14) for the OND season 2021.

Figure 2 : Probabilistic forecast for
Maximum Temperatures for OND
season 2021

Probabilistic Temperature Forecastfor October 2021

Figure 3 shows the Proba-

bilistic forecast for Maxi-
mum Temperatures in Sri
Lanka during  October
2021. Accordingly, there is
a chance of experiencing
slightly above the normal
Maximum(day) tempera-
tures in Vavuniya, Mannar,
Anuradhapura,  Puttlum,

Trincomala, Batticaloa,

Figure 3 Figure 4 Ampara, Badulla and
Hambantota Districts and
below the normal Maximum Temperatures in Kurunegala, Colombo, Gampaha,

Galle, Ratnapura, Kandy and Nuwara Eliya Districts for the month of October 2021.

Figure 4 shows the Probabilistic forecasts for Minimum (night) temperature fore-
cast for Sri Lanka during October 2021. Accordingly, there is a chance of experienc-
ing slightly above the normal Minimum Temperatures in Vavuniya, Mannar, Anu-
radhapura, Puttlum, Kurunegala, Colombo, Gampaha, Galle, Hambantota, Rathna-
pura, Kandy, Ampara, Batticaloa and Trincomalee Districts and below the normal
Minimum temperatures in Nuwara Eliya and Badulla Districts for the month of
October 2021.



Global Climate in 2017-2021
Source : World Meteorological Organization (WMO)

®  The global average mean surface temperature for the
period from 2017-2021 (based on data until July) is among the
warmest on record, estimated at 1.06 °C to 1.26 °C above pre-
industrial (1850-1900) levels.

® In every year from 2017 to 2021, the Arctic average
summer minimum and average winter maximum sea-ice ex-
tent were below the 1981-2010 long term average. In Septem-
ber 2020, the Arctic sea-ice extent reached its second lowest

minimum on record.

® 2021 recorded devastating extreme weather and climate
events — a signature of human-induced climate change has
been identified in the extraordinary North American extreme
heat and west European floods.

COVID-19 caused only a temporary reduction in carbon emissions
World is off track to meet Paris Agreement climate targets
Source : World Meteorological Organization (WMO)
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Global Weather Forecast

(Source: bhttps://apcc21.org/ser/outlook.do?lang=en)

Climate Outlook for October 2021 ~ March 2022

®  The APCC ENSO Alert suggests “La Nifia WATCH”. During August 2021, nega-
tive sea surface temperature anomalies were observed over the equatorial Pacific.
The Nifio3.4 index starting from -0.63°C is expected to decrease to -0.82°C and
gradually increase to -0.19°C during the forecast period. Based on the running 3-
month mean Nifio3.4 index, the latest APCC ENSO outlook suggests a 67% chance
of La Nifia conditions with weak intensity for October — December 2021, which
gradually decreases. Meanwhile, ENSO-neutral conditions are likely to be gradually
increasing and then dominant during January — March 2022.

[ Highly probable above normal temperatures are predicted for much of the
globe, especially for southern USA and Central America for October 2021 - March
2022.

A tendency for above normal precipitation is predicted for eastern Russia, north-
ern Australia, and Canada for October 2021 - March 2022.

Precipitation and Temperature Outlook for October 2021 ~
December 2021

Precipitation for October-December 2021

Temperature at 2m for October-December 2021
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Strongly enhanced probability for above normal temperatures is predicted for the
Arctic, Pacific (excluding the tropical central and eastern region), maritime conti-
nent, western and eastern Indian Ocean, New Zealand, Central Africa, Argentina,
and the Atlantic. Enhanced probability for above normal temperatures is expected
for Russia, western China, Northern Europe, Africa, USA, and Central America.

®  Enhanced probability for below normal temperatures is predicted for the
central and eastern tropical Pacific.

®  Enhanced probability for near normal temperatures is expected for the
central and eastern off-equatorial North Pacific.

®  Enhanced probability for above normal precipitation is predicted for the
maritime continent, Philippine Sea, western tropical South Pacific, and Brazil. A
tendency for above normal precipitation is expected for the Arctic, eastern Russia,
India, Australia, and Canada.

L] Strongly enhanced probability for below normal precipitation is predicted for
the western equatorial South Pacific. A tendency for below normal precipitation is
expected for southern Central Asia, the northern Middle East, Central Africa,
Mexico, and Argentina.

Strongly enhanced probability for near normal precipitation is predicted for the
eastern equatorial Pacific. A tendency for near normal precipitation is expected for
the Sahel.

Precipitation for October 2021
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Precipitation for November 2021
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Precipitation for December 2021
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