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ENSO (El Nino—Southern Oscillation)

 one of the most important climate phenomena on Earth due to its ability
to change the global atmospheric circulation
* influences temperature and precipitation across the globe

El Nino
1. EINifio: A warming of the ocean surface, or above-average sea surface

temperatures (SST), in the central and eastern tropical Pacific Ocean. Over
Indonesia, rainfall tends to become reduced while rainfall increases over the

tropical Pacific Ocean. The low-level surface winds, which normally blow from east

to west along the equator (“easterly winds”), instead weaken or, in some cases, start &= @, dry, sinking air

blowing the other direction (from west to east or “westerly winds”). - [[] warmer than average

. . cooler than average
2. La Nina: A cooling of the ocean surface, or below-average sea surface temperatures L]

(SST), in the central and eastern tropical Pacific Ocean. Over Indonesia, rainfall N
tends to increase while rainfall decreases over the central tropical Pacific Ocean. La Nina

The normal easterly winds along the equator become even stronger.

3. Neutral: Neither El Nifio or La Nifia. Often tropical Pacific SSTs are generally close to : 7 :
average. However, there are some instances when the ocean can look like itisin an e Pacific Ocean

El Nifio or La Nina state, but the atmosphere is not playing along (or vice versa).



Task assignment

 in the first part of the assignment, you will create a bar graph in Excel
according to the instructions

« according to the resulting graph, you write in which years EI-Nino and
La-Nina occurred

 in the second part of the assignment, you will try to find out how ENSO
affects temperature and precipitation in your country



First part of the assignment

o the Southern Oscillation Index (SOI) can be used to assess whether
El-Nino or La-Nina is occurring

o the SOl is a standardized index based on observed sea level pressure (SLP)
differences between Tahiti and Darwin, Australia

o data and more information on the index can be found at this link:
https://www.ncei.noaa.gov/access/monitoring/enso/soi

o after clicking on the link, T e—

Oscillation (ENSO)

this page will open

Home / Climate Monitoring / ENSO / 501 February U.S. Release: Fri, 8 M. 2
Technical
Introduction Discussion Definitions SOl SST OLR

Southern Oscillation Index (SOI)

The Southern Oscillation Index (SQI) is a standardized index based on the observed sea level pressure (SLP) differences between
Tahiti and Darwin, Australia. The SOl is one measure of the large-scale fluctuations in air pressure occurring between the western and
eastern tropical Pacific (i.e., the state of the Southern Oscillation) during El Nifio and La Nifia episodes. In general, smoothed time
series of the SOI correspond very well with changes in ocean temperatures across the eastern tropical Pacific. The negative phase of
the SOl represents below-normal air pressure at Tahiti and above-normal air pressure at Darwin. Prolonged periods of negative
(positive) SOl values coincide with abnormally warm (cold) ocean waters across the eastern tropical Pacific typical of El Nifio (La Nifia)
episodes. The methodology used to calculate SOl is available below. More information can be found at the Climate Prediction Center
SOl page.



https://www.ncei.noaa.gov/access/monitoring/enso/soi

First part of the assignment

« on the page that opens, scroll down and click on the link as shown in
the image

(=] ' o

(positive) SOl values coincide with abnormally warm (cold) ocean waters across the eastern tropical Pacific typical of El Nifio (La Nifia)
episodes. The methodology used to calculate SOl is available below. More information can be found at the Climate Prediction Center
S0l page.

Southern Oscillation Index (SOI)
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Calculation of SOI Q
Note the anomalies are departures from the 1981-2010 base period.
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First part of the assignment
o a data page will then open

 highlight these dates for the period
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First part of the assignment

If your Excel works with decimal comma (not decimal points), you need to

replace the points with commas in your *.txt file

a

oved

Nap

B

Zobrazeni

MAR

-8.2

Format
FEB
1.

-1.0
-9.8

Soubor
YEAR
1951

pravy
JAN
2.

-1.5

DEC
-1

AUG SEP oCcT NOV
-1.8 -1.6 -1.

-8.4

JuL
-1.7

MAY JUN
-1 a.

APR
-9.

3

3

.1

5

5

5

-2.9

8.6 0.0
8.1 -o.

8.1 -0.4
-2

-2.9

1.2 8.8
2.2 -0.9

1.2
=2

-e.4

a.9
-9.

1952

1. Open your *.txt file

5

.1

.8

3

2.5

1953

MWW WO MW M@ N
N A ® AN ~N®
[ [
NO NONSNNOOWS M
N O A A OO H®
[ 1
SN O 0NN O e~
DN N OO O NN
I 1
MENANN e o ~© A
N HO OO ® N
[ 1
X [ " n
222l = N
ol | 2 T 8
G4 M=l ) B
3| 2| 3 P
= ®
-
—
=t
®
m
=
ai)
- = B2
& 1
™~ = —
(0
&
- =
=
@ )
. : s —
= ] == g E
]
2 3 [
= A s o
3 5 5 2 F
| L=
W a m_ ol o
m o
= e
— o = e
i [ i i
SN oM~ O o N m s
(W I T T T T o BT o N T o B Vo B s RV o R U I Vs }
= R R RO
- o = I = B e R

CTRL+H

2. Replace
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First part of the assignment

e open the Excel program and upload the saved data to Excel
according to the images (File — Open — Browse — All files — select your *.txt

file — Open)
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First part of the assignment

now click next few times and then finish
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First part of the assignment

o after uploading the data to Excel, calculate the annual SOl averages (Mean)
as shown in the image

Automaticks ukiadant S0l data ™ /C) e _

Soubor Dom( VloZeni RozloZenistranky Vzorce Data Revize Zobrazeni Automatizovat Napovéda

ﬁ Z @ g ? Definovat ndzev ~ EL_._.‘ Predchidci Vfr Zobrazit vzorce @ Prepotitat

F"ﬂ Naslednici [{\/ Kontrola chyb ~

VloZit = AutoSum Naposledy Finanéni Logické Textové Datum Vyhledavaci Mat.a  Daldf Sprévce Okno MozZnosti o
funkei v pouZité v v v v adasv v trig. v funkce ¥ nazvi FoVy‘tvoFitszéru F;Odebrat Sipky @Vyhodnocem’vzorce kukatka | wypoctd v EEPrepocnat It
Knihovna funlci Definované nazvy Zavislosti vzorci Vypocet
N2 - fv |} =PRUMER(B2:M2)
A B C D E F G H | J K L M N (0] P Q R z
1 |YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP OCT NOV DEC Mean
2 1951 2.5 1.5 -0.2 -0.5 -1.1 0.3 -1.7 -0.4 -1.8 -1.6 -1.3 A\ I —0.116_
3 1952 -1.5 -1 0.9 0.4 1.2 1.2 0.8 0.1 -0.4 0.6 0 - -0.04
4 1953 0.5 -0.8 -0.3 0.3 -2.8 0.2 0 -2 -2.1 0.1 -0.5 04" -0.68
5 1954 1.1 -0.5 0.4 1.1 0.8 0.2 0.7 1.8 0.3 0.4 0.2 24 0.73
6 1955 -0.9 3.1 1.1 -0.2 1.7 2.2 2.6 2.4 2.2 2.5 2 i 1.69
7 1956 2.2 2.7 2.2 1.5 2.3 1.8 1.8 2 0.1 2.9 0.2 14" 1.79
8 1957 1 -0.1 0.3 0.4 -1.1 0.3 0.4 -0.8 -1.5 0.1 -1.6 04" -0.26
9 1958 -3.1 -0.8 0.4 0.6 -0.8 0.5 0.7 1.5 -0.5 0.1 -0.7 q -0.26
10 1959 -1.5 -2.3 2.1 0.7 0.8 -0.2 -0.4 -0.2 0 0.8 1.5 i I 0.23 il
11 1960 0.2 0.2 1.7 1.3 0.9 0.2 0.8 1.3 1.1 0.2 0.9 14" 0.84
12 1961 -0.4 1.5 -3 1.3 0.5 0.2 0.4 0.2 0.1 -0.5 0.9 24" 0.31
13 1962 3.3 -0.5 0.2 0.3 1.8 1.2 0.1 1 0.7 1.6 0.5 0" 0.88
14 1963 1.7 0.9 1.9 1.3 0.6 -0.8 -0.2 0 -1 -2 -1.4 4" -0.08
15 1964 -0.6 0.1 19 1.8 0.4 1.2 0.9 2.5 21 2.2 0.3 04" 1.03
16 1965 -0.7 0.7 1.2 -0.9 0.3 -0.8 -3 -1.1 -2.2 -1.5 2.4 0" -0.85
17 1966 -2.2 0.4 -1.5 -0.3 -0.7 0.5 0.1 1.1 -0.4 -0.2 0 04" -0.38
18 1967 2.8 2.8 2 -0.1 0 1.1 0.3 1.2 0.8 0.1 -0.7 04" 0.78
19 1968 0.9 2.1 0.2 0 21 1.8 11 0.4 -0.4 -0.1 -0.6 0g” 0.65
20 1969 -2.4 -0.9 0.7 -0.6 -0.4 0.3 -0.8 -0.2 -1.6 -1.5 -0.1 % -0.57
21 1970 -1.9 -1.7 1 -0.1 0.6 1.6 -0.6 1 19 1.7 2.6 34" 0.78
22 1971 0.6 3.3 3.8 2.8 14 0.7 0.4 2.5 2.3 2.8 0.9 04" 1.83
23 1972 0.8 1.8 11 -0.2 -2.6 -0.8 -2.4 -0.8 -2.2 -1.5 -0.6 21" -0.80
24 1973 -0.5 -2.3 1.2 0.1 0.7 1.8 1 2.1 2 1.3 4.3 f 1.23
25 1974 4 3.4 4 1.6 1.6 0.7 1.9 1.3 1.8 1.5 -0.2 04" 1.83
26 1975 -0.8 1.3 2.6 1.9 1.1 2.1 3.1 3.3 3.4 2.8 1.9 34" 2.18
27| 1976 2.3 2.8 2.9 0.5 0.6 0.4 -1.4 -1.3 -1.9 0.7 1.2 0.47 002 E

SOl data [ Listl | (@ [« | v



First part of the assignment

o highlight the column with annual averages (Mean) and years (via Ctrl) and
then follow the steps in the image

SOl data P Hiedat

Soubor RozloZeni strdnky ~ Vzorce Data  Revize  Zobr natizovat  Népovéda \ U Komentéfe | | & Sdilet |
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3 1952 -1.5 -1 0.9 04 12 1.2 0.8 01 04 0.6 0 27 004 = 10
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2| e 04 15 313 05 02 04 02 01 05 03 25  03f] sen RS peRA ISR e
13 1962 3.3 -0.5 0.2 0.3 1.8 1.2 0.1 1 0.7 16 0.5 03 0.88.
14 1963 1.7 0.9 1.9 1.3 0.6 -0.8 -0.2 0 -1 -2 -14 2" 008
15 1964 -0.6 01 1.9 1.8 0.4 1.2 0.9 25 21 2.2 0.3 05 103 ‘ ‘ ‘
16| 19%5 07 0.7 12 08 03 09 3 A1 22 a5 24 03" 085 ‘“\ Il \ H
17 1966 -2.2 -0.4 -1.5 -0.3 -0.7 0.5 0.1 11 04 0.2 0 08 -0.38 I " ‘
18 1967 2.8 2.8 2 0.1 0 11 0.3 12 0.8 0.1 0.7 09"
19 1968 0.9 21 0.2 0 2.1 1.8 1.1 0.4 -0.4 -0.1 -0.6 03 g
20 1969 2.4 -0.9 0.7 -0.6 -0.4 0.3 -0.8 -0.2 -16 -1.5 -0.1 07" 057 .
21 1970 -1.9 -17 1 0.1 0.6 16 -0.6 1 1.9 17 26 320 07 llll 4
22 1971 0.6 33 3.8 2.8 1.4 0.7 0.4 25 2.3 2.8 0.9 04 1.83 v
23 1972 0.8 1.8 1.1 -0.2 -26 -0.9 2.4 -0.8 -2.2 -1.5 -0.6 217 -0.80 |
#1973 05 23 12 01 07 18 1 21 2 13 43 30 1 i
25 1974 4 34 4 16 1.6 0.7 19 1.3 1.8 1.5 -0.2 03 1.83 ‘
26 1975 -0.8 1.3 26 1.9 11 2.1 3.1 3.3 34 2.8 1.9 35 2.18
27 1976 2.3 2.8 29 0.5 0.6 0.4 -1.4 -1.3 -1.9 0.7 12 06 052 [+]
sol data [ List1 | (@) ] D
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First part of the assignment

« now you have a graph that you can modify as needed

« by SOl values, determine in which years EI-Nino and La-Nina have
occurred since 2000 == P

Soubor Domi VloZeni RozloZenistranky Vzorce Data Revize Zobrazeni Automatizovat Napovéda  Navrh grafu  Format | © Komentare | | = Sdilet ~ |
= |9 f ~ "» B | G
i B tadl i By i
Piidat prvek  Rychlé Zménit . Ly o il CARET calwbiayigenu sty Prohodit fadek Vybrat | Zménit | Presunout
grafu ¥ rozloZeni ¥ | barvy ¥ a sloupec data typ grafu graf
RozloZeni grafu Styly grafi Data Typ Umisténf ~
Graf2 - b3 A
A B C D E F G H | J K L M N o] P Q R ] i )
1 |YEAR __JAN FEB MAR APR MAY JUN JuL AUG SEP oct NOV DEC Mean Format oblasti grafu v X
2 1951 2.5 1.5 -0.2 -0.5 -11 0.3 -1.7 -0.4 -1.8 -1.6 -1.3 -1.2 -0.46 S . .
r MozZnosti grafu ~  MozZnosti textu
3 1952 -1.5 -1 0.9 -0.4 1.2 1.2 0.8 0.1 -0.4 0.6 0 -2 -0.04
4 1953 0.5 -0.8 -0.3 0.3 -2.8 0.2 0 -2 2.1 0.1 -0.5 0.8 -0.68 A A
5 1954 1.1 -0.5 04 o 11 08 02 07 18 03 o 04 02 23l 0.73 —
6 1955 -0.9 3.1 1.1 2.50 e
7 1956 2.2 2.7 22 2.00 A elitext
8 1957 1 -0.1 0.3 150 Bez viplng
J 1958 8.1 0.8 04 O Souvisla vplii
10 1959 1.5 2.3 21 Lo = e
11 1960 0.2 0.2 1.7 _ 050 | | | || | | I | & it ZT T
12 1961 0.4 1.5 25 2 00 . L, I .||| ||I A I . Ailh I 5 Ehlzeinek o el RER
13 1962 3.3 -0.5 0.2 050 I | 1 I | | ! I I | L | ! () Vzorkova wypli
14 1963 1.7 0.9 1.9 ’
15 1964 0.6 0.1 19 -100 Barva
16 1965 -0.7 0.7 1.2 -1.50 Préhlednost 0% -
17 1966 2.2 -0.4 -1.5 200
B 67| 28 28 2 5EEBI48ERB58E52 88585 R8C 888555888 v Obrys textu
19 1968 0.9 21 0.2 2822232222222 2283 2223282323883
20 1969 2.4 -0.9 07 © os 0.4 0.3 0.8 0.2 -18 -1.5 0.1 0.7 -0.57 © O Bez cary
21 1970 -1.9 -1.7 1 0.1 0.6 1.6 -0.6 1 1.9 1.7 26 32 o078 PIné ¢ara
,
22 1971 0.6 3.3 3.8 2.8 1.4 0.7 0.4 25 2.3 2.8 0.9 0.4 183 e e
23 1972 0.8 1.8 11 -0.2 -2.6 -0.9 24 -0.8 -2.2 -1.5 -0.6 -21 -0.80
24 1973 -0.5 -2.3 1.2 0.1 0.7 1.8 1 21 2 1.3 4.3 3 123
25 1974 4 3.4 4 1.6 1.6 0.7 1.9 1.3 1.8 1.5 -0.2 0.3 183
26 1975 -0.8 1.3 2.6 1.9 1.1 21 3.1 3.3 3.4 2.8 1.9 3.5 2.18
27 1976 2.3 2.8 2.9 0.5 0.6 0.4 -1.4 -1.3 -1.9 0.7 1.2 0.6 052 [+]
SOl_data | List1 ® [«] | [
Pripraven % Pristupnost: neni k dispozici B m -—s—+
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Second part of the assignment

in the second part, you will look at how ENSO affects temperatures and
rainfall in your country or the region where your country is located

click this link:
https://climexp.knmi.nl/effects.cgi?id=someone@somewhere#ftemperature

the Nifho3.4 index is used here to evaluate ENSO:
Positive index values indicate EI-Nino and negative index values La-Nina
(this is the opposite of SOI)

on the page you will find several maps with an explanation of the color
difference. Write a short report on the effect of ENSO on precipitation and
temperature in your country or the region where your country is located
during each season.


https://climexp.knmi.nl/effects.cgi?id=someone@somewhere#temperature

Thank you for your attention



