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The Child’s (Nino) ocean current
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Conlra-corriente maritima, otservaia Hidrografia ocednica

en Paita Y Pacasmayo' DISERTACIGN SOBRE LAS CORRIENTES OCEANICAS Y ESTUINOS DE LA CORRIENTE
PERUANA 6 DE HUMBOLDT, POR EL CAPITAN DE Navio D. Camirno N. Ca-
RRILLO, VICE-PRESIDENTE DE LA SOCIEDAD (EOGRAFICA; LEIDA EN LA NO-
Debemos consmnal en este Boletin un hecho de gran inte- CHE DEL 27 DE MAYO EN EL SALON DE I.A SOCIEDAD, Y PUBLICADA EN ESTA

ILS pala Ll thUdIO dC ]r*l II]HUCI]CIR que ]ag Corllentes OCéa- SECCION PoR ACUERDO DEL CONSEJO D[RECTIVO, PREVIA REVISION DE SU

AUTOR.
nicas del litoral, tienen en el clima general de nuestra costa. El =
hecho es que en_el verano pasado se > observé en la_zona de Pai- e : i it |
ta y Pacasmayo, una corriente de norte 4 sud contraria 4 la gran qy The' sailors of Paita [ E ] know' this & |
corriente polar que bafia constantemente nuestro _litoral; y que, cit'current-and: call it'the “Child’s current” |

como se sabe, sus aguas tienen una temperatura 1° 4 &° mas baja

An_
que la del resto del mar en nuestras latitudes, llegando esta di-

dil.(corriente. . del . Nifo),, undoubtedly fn

ferencia, segn Humboldt, 4 12.° Aquel 1io océanico de agua dd . : . L e |
fria, que parte del mar Antértico, llega en su largo curso hasta ‘ ur begagesa e €18 Mpegscc visibleT >dhd ha |
la al Herse he |
en 4 IN 11891, @ warm..current. from the B sur ! palpable after Christmas.” de |
y 6 - : la costa vy en embalcamones pequefias, va al norte 6 al sur de |

IL; north was be“e_v_ed responSIble_ for L Ori- h Paita, conocen esta corriente v la denominan corriente del Nizo, ?
gen ithe <‘heat, hum|d|ty, severe crainfall¢ sus ‘. sin duda porque ella se hace mas visible y palpable después de |
agug ) \ : titu- la_Pascua de Navidad. Esta contra-corriente me parece que tie- |
des and fIOOdlng In..the..otherwise, cool que | ne su origen cerca 0 en el mismo golfo de Guayaquil; de mane-
suce : ue ra que en ciertas épocas, particularmente en verano, se encuen-
las d and arid'northern coast of Peru. écslta’ | tran en las inmediaciones de la costa norte del Pert, hojas de
inclinAndola al occidente en la zona comprendida entre los dos -' palmeras, de platanos, naranjas y muchos otros objetos que las
puntos citados, puesto que fué reemplazada por las aguas tibias | aguas del rio Guayaquil y de Tumbes conducen al mar, iy que
del Uolfo de Guavaquﬂ | la cerriente del NVizio, suelen arrastrar hasta la latitud de Sechura

- y Pacasmayo.

Corronzo L. (1891) Boletin de la Somedcd Geogroﬂco de Lima Carrillo, C. N. (1893) Boletin de la Sociedad Geogrdafica.de Lima
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El Nino in the northern coast of Peru

 Greatinterannual m3/s Piura river discharge (5°S, Feb-Apr)
variability. El Nifio events e ' ‘ ‘ '
1200 A
can make the cool and 1000 | | | | | |
arid northern coast of Peru BOO - | | | | | ress | o
as warm and wet as the 600 1926
Amazon. 400 | j | | | | | | |
200 A
S A . ‘ _ | ‘ ‘ J'TL .
« The strongest events 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
according to this criteria in Czﬁ Puerto Chicama sea surface temperature (8°S, Feb-Apr)
the last 100 years were 2t 1983 1998
1998, 1983, 2017 and 247 1925 2017
1925 22 -
20 1
19 41
* Not all El Nifio events are 18]
the same: the strong 2016 157
eent was warm but dry 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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Mean climate (Feb-Apr) in the tropical Pacific

Sea surface temperature (°C)
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“Global” El Nino (Feb-Apr 1998)

Sea surface temperature (°C)
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El Nino diversity

Sea surface temperature anomaly patterns (°C;

A large diversity

among El Nino events

_ _ 2N | ~ B i
is now recognized, e “““
e.g. Wlt!’l respect to: P e .
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El Nino types according to spatial pattern

« A common classification of El Nino types focuses on whether the largest sea surface

warming is in the eastern or central equatorial Pacific.

« The suitability of an EI Nino region to be used as an index for monitoring depends on the
type of El Nifio of interest. Peru monitors both Nino 3.4 (central Pacific) and Nifno 1+2

(eastern Pacific)
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El Nino events with the strongest impacts in northern Peru: Two very
different types

« The well-known strong

1983 and 1998 EI Nifio Global El Nino (ENSO) Coastal El Nifo
corresponded to the Mar 1983 Mar 1925
warm phase of the TR 19083  Nno3d o T 1905 Nnoss
global-scale El Nifio- =g\ ' EQE..W
Southern Oscillation os 7 - S8 o Nifo 1 t0s {7 . NifG 1+C
(ENSO) phenomenon. s e f R SR 2 AR s
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as the original 1891 -“m% JKE@“ ‘
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In n.ature’ but had VETY  ®%ie 150 ‘- '::"“ '5.’."]""!“ 1200 90W 03%0e  1s0e :;0 15'0;2‘ 120W
similar coastal impacts | i i e

Sea surface temperature anomalies relative to the tropical mean
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2023 Coastal El Nino

 The coastal El Nino in early
2023 later developed into the
2023-2024 global EI Ninho

e Strong MJO (phase 8) and
cyclone "Yaku” in early March

SST, 10 m wind and precipitation anomalies (March-May 2024)
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Wwarming in the central and eastern Pacific have opposing impacts on

rainfall in Peru

 Warming in the
eastern Pacific locally
enhances rainfall
along the coast

« Warming in the central
Pacific induces rainfall
reduction in the Andes
via teleconnections

e For Peru, it is not
enough to say “El
Nifo”, we need to
specify its type.
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Sea
surface
warming
patterns
(Takahashi
et al.,
2011)

Precipitation
anomaly
patterns

(Sulca et al.,

2017)
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eastern Pacific



El Nino-La Nina prediction skill with global climate models

Global climate models

SST anomaly correlation score (red Is
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Global climate models have
achieved a high skill in
ENSQO prediction.

However, skill is lower In the
eastern Pacific relative to
the central Pacific

Skill is also lower for the key
rainy season months (Feb-
Mar) compared to the
previous two (Dec-Jan), for
same lead times.

This poses a challenge for
decision makers in Peru

Reupo & Takahashi, 2023 "



RESM IGP (CROCO-OASIS-WRF)+NOAA-CFSv2

Initialized: December 2023
Proéstico MERCLIM_COA_LEADS: 2023-12
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Global climate models have
strong biases in the eastern
Pacific that affect forecasts

At IGP, we have implemented a
regional coupled ocean-
atmosphere (WRF-OASIS- |
CROCO) to correct the biases |
from the global model and better |
represents local processes. y

Forecasts are produced every “‘
month up to 7 months using
NOAA CFSv2 output. Need

4\\: IGﬁm{@ global models! -
Geofisico -
\\‘V Il Montes et al., 2023 1
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Artificial intelligence for strong EP EI Nino prediction .
E Lo
t-2 t-1 t 2 5
- Convolutional neural network e N
: SST A e ]
(CNN) to predict ENSO LIPS Wi |
diversity and strong EP events e Bt el
SSH N it o 2F
of global El Nifio P .
e Input: Monthly near-global  ywno ﬁ»@%{i\@ - N
anomalies (60°S-60°N) SST, e N
SSH, surface zonal and TS ?@g‘" HL N
meridional wind for times t, t-1, S e g
t-2 Input @ Output @ t+l 412
° . (+probability of strong
Output: Monthly E and C - | El Nifio)

Indices up to 12 months and
probability of a strong EP El
Nifio in the following January

Rivera-Tello, Takahashi and Karamperidou, Scientific
Reports 2023 Ensemble of 30 versions of the CNN 5



Testing the robustness of predictors in the Al model

) f j * The Al model has
Obs & GFDL CM2.1 model . 7151 % sensitivity to the
) 5 o i .PQO\O . = ‘ wind, but not
4 k| = Obs| ... 4 < ”physical”
5 | ?}f ;«0\ ] G enough (strong
| e | . c
E L Fe et LP¥ Observeds g :teriizl\slﬁ (;I\Lljllr:jd
5 4L / 2015-201% b
= 5 o shut down El
- D -, : = O 1A
L il L i E N|n0)
S - e  Training data
2l i . . : might not be
5 |_Published:; 02 June 2015 — e ' diverse enough,
4 2 a0 2 4 B -20 -10 0 10 need physics
tauxc in Aug {0} Rescaled™® central Pacific wind stress guidance
. o Aug 2016
Central equatorial Pacific wind * Multiplied taux’ in 160E-160W, 5S-5N box by a scaling
stress in August is a good coefficient for the 3 input months

. _ Takahashi and
predictor of E in January Dewitte, 2015 Obregdn et al., in preparation 16
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Global warming and death by extreme heat

Using a heat-death risk index based on temperature and
humidity

 Nowadays, the heat is
rarely high enough to
produce deaths in Peru 1995-2005

« With climate change,
deadly conditions could
be present in most of the
days of each year.

« Particularly, deadly 2090-2100 -
conditions would become (RCP8.5
particularly severe in the scenario)
northern coast of Peru
during El Nino
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Extreme El Nino frequency increase with climate change

Eastern Pacific sea surface temperature variability (E
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All of the best El Nino models project an increase in sea surface
temperature variability in the eastern Pacific.

* The frequency of extreme eastern Pacific El Nino (e.g. 1983, 1998)
would be 59% larger in the 215t century than in the 20,

« EXpected increase in the variability of ENSO precipitation (e.g. more
o aciopanc 2INTAI With El NifO)

&l Economic Cooperatior

Cai et al., 2021 o




The signal of climate change on El Nino should become apparent soon

b .. Fluctuation of E-index variability, = | |
— 70-yr running variability relative to piControl mean Time of
5 027 emergence B
@ ToE (2027
; 0.1 1 i
= l
> _01 = { 1 —
500-year piControl run
0.2 T T T T T T 1

Year 1900 1950 2000 2050 2100

The “Time of Emergence” of the climate change effect on the
eastern Pacific El Nino and La Nina would be around year 2030
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conclusions

Photo caption: Flooding in Piura
during the coastal El Nifio in 2017
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