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INTRODUCTION

Climate events and economic

HOGARES QUE ENFRENTARON EVENTOS NATURALES ADVERSOS, SEGUN REGION NATURAL Ranking Pais Evento Costo per cipita US$
(En porcentaje del total de hogares de cada region) 1 Hawai (EE.UU.) Incendio forestal 4.161
2 Guam Tormenta 1.455
30,0 1 3 Vanuatu Tormenta 947
N _ 4 Mueva Zelanda Tormenta 468
25,0 - i ;J '\.ﬂ : 1 ,",'. 5 Mueva Zelanda Inundacién an
2004 .80 @ ’“’"11' ‘."!‘wwnl . ".~| Y ! . ,f‘.,‘l\ N ‘“' ‘\';'1 H 6 Italia Inundacién 164
o '| ,’i‘;“ﬁH ) 2 l'l:l\/ - ,"g’;/ 3, R L A A1V rvan 7 Libia Inundacién 105
150 4170 1/ il b A R o i 1T ,'l\.' o 8 Perd Inundacién 66
g8 gh YURe VR ; o " Ve iy ' 9 Espafa Sequia 50
10,0 1 i / 10 Myanmar Tormenta 41
50 4 1 11 Chile Inundacién 39
' 12 Haiti Inundacién 36
13 México Tormenta 35
SNRAR 14 Chile Incendio forestal 30
ELC B 15 Estados Unidos Tormenta 25
S By s 16 China Inundacién 23
La Nina débil La Nina Moderado B La Nina Fuerte £l Nifo debil I Nifio Moderado Bl Nifio Fuerte Bl €1 Nifio Extraordinario 17 Perd Tormenta 20
Nota: No se publicé informacién o se publicé informacién incompleta de esta variable de abril a setiembre de 2020. Por ello, se omite este periodo 18 Malawi Tormenta 17
Los datos de 2023 son adelantos de la ENAHO trimestral y pueden cambiar cuando se publique la base anual. El ENFEN (http://met.igp.gob.pe/ 19 Estados Unidos Tormenta 16
elnino/lista_eventos.html) todavia no ha dictaminado el nivel de intensidad de El Nifio costero iniciado en febrero de 2023, pero se asume moderado. 20 Peri Inundacién [

Fuente: INEI - ENAHO.

. 2021 Climate Risk Index compiled by GermanWatch
Inflation Report. March 2024-Central Reserve Bank of Peru

“..An initial indication that adverse natural events increase household vulnerability is that between 2004 and 2022, an average of 96.9 percent of
households affected by these events reported a loss of income or assets each year. The reduction in income is the most significant problem for households
facing adverse natural events..” , “...in the 2021 Climate Risk Index compiled by GermanWatch, Peru is ranked 45th out of 180 countries, indicating high

vulnerability and exposure to extreme weather events."



The SubX/C project

The Subseasonal Experiment Project
(SubX) by NOAA aims to improve
subseasonal forecasts using a
multimodel approach.
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SUBX IS NOW
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Providing Climate Information on Actionable Timescales




The initiative to generate subseasonal forecasts was developed within
the framework of the “ENANDES” Project, which seeks to improve the
adaptation capacities of Andean populations by providing climate

services that respond to their real needs.

Sub-Seasonal

Extreme events respons / Impacts
I Subseasonal I
Weather forecast 1\ ____ forecast ____| __sSeasonalforecast _____ N
Days i ! Months, Seasons
y GAP I



Details to be consider about the SubC models

Length of Initialization
Model Institute Members forecast Hlngcast
Period Day

(days)

Environment and
ECCC-GEPS7 Climate Change 4[21] 32 2001- 2020 Thursday
Canada

National Centers for
Environmental
Prediction|
EMC-GEFSv12 Environmental 11[31] 35 1989- 2019 Daily
Modeling Center

National Oceanic and
Atmospheric
Administration, Earth
System Research
Laboratory

ESRL-FIMrip1 4 32 1999- 2017 Wednesday

National Aeronautics

and Space

Administration,

Global Modeling 4 4
and

Assimilation Office

GMAO-
GEOSv2p1

1999- 2016 Every 5 Days

National Centers for

Environmental
NCEP-CFSv2 Prediction 4[16] 45 1999- 2017

Daily (every 6
hours)

National Center for
Atmospheric
Research, run at the
University of Miami
RSMAS-CCSM4 Rosenstiel School of 3 [9] 45 1999- 2016 Sunday*
Marine and
Atmospheric
Science




Details about the subseasonal forecast process:

Weekly forecasts

To increase variability, weekly EQM BIAS correction
total/average values are computed
each year, considering lags of +1
day and -1 day (IC).

M
© 7 5
@ 5 : :
The EQM is applied over the

forecast data at each weather

..thus, for the observations/hindcast data in the station.

EQM process, we will have a maximum of 54
values approx." .

300

250

- & B E B

Wilks DS (1995) Statistical methods in atmospheric
S B science. Academic, New York, p 467



PROCESS FLOW

DATA >
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PROCESS
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DELIVERY
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VERIFICATION
PROCESS
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OBSERVATIONS

PREDICTORS

v

v

SENAMHI
(Precipitation and
Hali

SHIpGH atufeS)

EQM BIAS Correction

for hindcast and the
corresponding
forecast

SubC (hindcast
and forecast) -
Precipitation and
Mean temperature

T

A

SubC Models:
- CFSv2

- GEFSv12
-FIM

- CCsm4
-GEOSV2p1*

- GEPSV7 (Transition to GEPSv8)

1) MAPS BASED ON THE
ADJUSTED DETERMINIST
VALUES (ADVs)

2) MAPS OF THE
INTENSITY OF THE ADVs
CLIMATOLOGICAL
PERCENTILES ARE USED
3) SPEARMAN
CORRELATION OVER
EACH WEATHER STATION
(BETWEEN ADJUSTED
HINDCAST AND
OBSERVATIONS)

*  White, R. H. and Toumi, R. (2013) The limitations of bias correcting regional climate model inputs, Geophysical Research

* Piani, C., Haerter, J. O., and Coppola, E.: Statistical bias correction for daily precipitation in regional climate models over Europe,

Theor. Appl. Climatol., 99, 187-192, 2010.
* Maraun, D. (2013) Bias Correction, Quantile Mapping, and Downscaling: Revisiting the Inflation Issue, Journal of Climate.




RESULTS

EXAMPLE OF A SUBSEASONAL FORECAST FOR WEEK 1
CcCSM4 (10-16 Marzo 2023)
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Intensity of The forecast
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EXAMPLE OF A SUBSEASONAL FORECAST FOR WEEK 1
(10-16 Marzo 2023)

CCSM4

PRONOSTICO PP CCSM4(EQM SCD)
Cl: 2023-03-0
SEMANA 1: 2023-03-10 - 2023 03-16

82.0°W

CFSv2

PRONOSTICO PP CFSVZ(EQM -SCD)
Cl: 2023-03-
i SEMANA 1: 2023-03-10 - 2023 03-16

5.0°s

10.0°s

15.0°S

82.0°wW 78.0°W 74.0°W 70.0°wW
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EXAMPLE OF A SUBSEASONAL FORECAST FOR WEEK 1
(10-16 Marzo)
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Subseasonal Forecast Example: Case study of the Yaku cyclone
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Ongore

@RonaldMndz -, e

Videos from the newspaper "LA REPUBLICA"
Date: March 2023
"Yaku" event.



Subseasonal Forecast
Example: Case study of
the Yaku cyclone

An unusual 'unorganized cyclone with tropical
characteristics' formed off the northern and
central coasts of Peru.

... associated with the warming of sea surface
temperatures and the second band of the
Intertropical Convergence Zone (ITCZ).

Extreme event report N°001-2023
https://repositorio.senamhi.gob.pe/handle/20.500.12542/2789
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Subseasonal forecast for the Yaku event
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AN EXAMPLE OF THE VERIFICATION PROCESS FOR THE GEFSv12 MODEL
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An evaluation of the results predicted by all meteorological stations in the country showed success percentages
close to 49% based on the three categories. However, in the coastal regions and northern highlands, where the

event had a greater impact, success rates ranged between 70% and 80%



AN EXAMPLE OF THE VERIFICATION PROCESS FOR THE GEFSv12 MODEL
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CONCLUSIONS

Subseasonal forecasts are useful, and their monitoring will be relevant
for decision-makers. [ié
For certain regions, the forecast signal can be consistent over time.
However, it might be noisy in other sectors of the country. This depends »
on many factors such as methodology, missing values, etc. o

There is still much work to be done in exploring additional local and
non-local calibration methodologies, as well as in examining gridded
information as an approximation to data from observed meteorological
stations.

We are in the process of finalizing a study on the primary results of |
predicted summer rainfall. Our plan is to submit this study for scientific
publication by the end of the year.
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