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Annual global mean temperature anomalies (relative to 1850-1900)

1.4 ——— HadCRUTS5 analysis (1850-2023)
e NOAAGIlobalTemp (1880-2023) /
12 . GISTEMP (1880-2023)
— Berkeley Earth (1850-2023)
1.0 ——— JRA-55 (1958-2023)
—— ERAS5 (1958-2023)
0.8
o 0.6
0.4 | i
0.2 - A I Al AR
,’ \ 1 A \ N N 'S p kv‘ }/, V','i \V ‘ A
0.0 f' [ Py, = 'AA\‘\' / & ‘fl' A j ‘:‘ /) ‘! “ V
- /B Vv;‘ 4 | ,“ iy ‘;,"{'( y o ;; 1 As \J
VAR VALY VLA
-0.2 ‘ Y
Source: WMO State of the Global Climate 2023
_0'4 T T T T T T T T T
1860 1880 1900 1920 1940 1960 1980 2000 2020
Year Created 2024-02-18 15:42:33

The past 9 years, 2015-2023, were the nine warmest on record.

In 2023, the planet was 1.45 £ 0.12 °C warmer than the pre-industrial (1850-1900) average.



Mean near-surface temperature anomalies (difference from the 1991-2020 average) for 2023

2.0 3.0 5.0 °C
Created: 2024-02-14 11:29:40

The year 2023 |S the wa rmest year on record Source: WMO State of the Global Climate 2023



MARINE HEATWAVES AND COLD SPELLS

El Nifo events tend to cause widespread marine heatwaves in the eastern tropical Pacific. While this
region did experience strong marine heatwaves in 2023 until late October, and moderate marine
h%z);\twaves for the rest of 2023, the overall areal coverage was smaller than in previous El Nifio events.

A - >
BT - - — = m— = -- . ——

As with heatwaves and cold spells on
land, marine heatwaves and cold spells
are prolonged periods of extreme high
or low temperatures in the seas and
ocean that can have a range of
conseqguences for marine life and
dependent communities.27 Marine
heatwaves have become more frequent,
intense and longer lasting since the late
twentieth century, while marine cold
spells have been decreasing by those
same measures. Satellite retrievals of
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SEA SURFACE TEMPERATURE (SST)
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WMO State of the Global Climate for 2022

Global rainfall anomaly in 2022
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Source: WMO Annual Climate Statement 2022
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Global Water Hotspots
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Climate change puts pressure on the already scarce water resources,

resulting in water hotspots.

Source: WMO Climate Services Report

)

|



WORLD

¥ METEOROLOGICAL

ORGANIZATION

What this means to food security

Pressure on Food Security
Mid-century period (2050s)
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Source: WMO Climate Services Report

Increased vulnerability
on the World’s food
basket.

FAO: more than 500
million small holder
farmers, which produce
80% of the World’s food
source, is the most

“vulnerable to climate

change.
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Digital Twin to Strengthen Value Chain Services
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Strengthening Forecast Capacity

Development of Indonesia Coupled Atmosphere Wave Ocean Model
(InaCAWO)

- « Improvement the forecast accuracy
through the implementation of
coupling model with data

(Weather Research Forecasting) .. .
WRF & assimilation

atmospheric model

Improving prediction accuracy
through the implementation of high-
resolution coupled air-sea models
based on data assimilation.

MCT

Bathimetry, Bottom Elevation, Surface Height, Currents
& Wave Height, Period, Direction, Length, % Breaking.
Energy Dissipation, Bottom Orbital Velocity

SWAN (Simulated Wave Nearshore) ROMS (Regional Ocean Modeling System)
wave model ocean model




Pathway to Integration of
Automation and Satellite
Technologies

* Ocean plays critical role in regulating the
overall climate of the Earth and holding the
key to the Earth’s future climate;

* |tis crucial to accelerate climate action
through, among others, systematic
observation of the ocean component of
the Earth system;

* |tis imperative that the UNFCCC process to
embrace and adopt the results of science
as the key core of the negotiation process

Ocean and Climate Change Dialogue — Prof. Dwikorita Karnawati (BMKG)
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Innovate Financial Approach

FUNDING MECHANISMS

o

[e]

Relying funding from the national government poses a
challenge due to different priorities

Encouraging and inviting investment for the technology from
international donors/organizations

Ocean and Climate Change Dialogue — Prof. Dwikorita Karnawati (BMKG)
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Integrated Forecasting and Anaysis System
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A SYSTE M M A N AG E D F RO M E N D-TO- E N D BY B M KG ( Observation system network to allow model qualibration,

validation and assimilation
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Enhancing the Accuracy of Weather and Climate in Indonesia

Innovation Technology and Research/"\‘r’ To enhance the
Accuracy for Weather
and Climate Services

TSI Center for Research and Development
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“IMINTIE: Measurements and Modelling of the Indonesian Throughflow International Experiment
*TELO: Equatorial Line Observations



Join Collaboration for Supporting Ocean Observation

Indonesia PRIMA Program to support the government priority program in “OCEAN OBSERVATION ”’

1. Collecting marine  Cooperation between NOAA e
meteorology Observation and BMKG starting with the 1.1 harj
data signing of Letter of Intent RI%e7
Lol) in meteorolo ‘l
2. Maintaining Buoy RAMA ( . ) &Y, . 1.4 harl o
climatology, and geophysics rro26 () s
3. Validating the model of in February 2011. ”\b””’>
EHAGI /i TAHGI JALJ JAI * Follow-up the cooperation il
developed by Marine between Indonesia (BMKG) i
Meteorology Center with America (NOAA) related
Forecasting Weather and Climate to maritime ra163a ()
_ : , :  Center of Marine
MeteorOlogy’S actiVity to Kecepatan: 7 knot
support Global Ocean Aiftas & Sl b
Observing System ekl il

(GOOS).

Observations Forecasts




