From Process Understanding to People: APARC Science for Global South Resilience
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CORE MESSAGE | Process-level atmospheric science is a foundation for equitable, locally useful climate services.

THE RISK IS UNEQUA THE PROCESS GAP

l Stratosphere-Troposphere Coupling ]

| Interaction between upper atmospheric dynamics
and lower weather systems, critical for long-range

| predictions and understanding large-scale circulation
anomalies.

STRATOSPHERE

[ Intra-seasonal Monsoon Variability [

;e: | Short-term fluctuations within the monsoon season,
b //// | including active and break periods, crucial for

E / /— \ agricultural planning and flood management
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< TROPOSPHERE S Complex processes including jet streams, tropical waves,
& — o . and convection outflows that significantly influence

| regional weather patterns and extreme events.

Current global atmospheric models lack high-fidelity process
understanding of these three critical dynamics over the tropics.

Ground level

The Global South faces a disproportionate climate-
disaster burden despite comparatively low
cumulative emissions.

[ The Lighthouse Integration Gear System

From Process Understanding to Actionable Climate Information
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APARC must act as the foundational engine. Without high-fidelity process
understanding in the tropics, the WCRP Lighthouse Activities cannot effectively
operate in the regions that need them most.

Move from extractive research towards

co-
production: shared agenda-setting, bidirectional data
exchange and locally relevant climate information.
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The Operational Blindspot

Limited conventional
observations and model
skillovr the western

North Pacifc region.

FROM GAP TO IMPACT
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@ | Science Equity is Climate Equity.

Functional Early Warning Systems & Evidence-based Policy
Actionable forecasts, impact-based warnings, and science-informed policies
to reduce climate risks and build resilience, especially for vulnerable regions.

Process-Level Atmospheric Understanding
Physical processes (e.g., monsoons, jet streams, tropical waves, convection,
aerosols, land-atmosphere interactions) and their multi-scale interactions.

Accurate Operational Weather and Climate Models

Improved model physics, data assimiliation, observations, and high-resolution
forecasting systems for reliable predictions.

Operational experience reveals how high-level atmospheric knowledge gaps directly constrain
forecast skill across one of the world’s most ble and densely p d regions.

intra-seasonal
upper-tropospheric

Stratosphere-troposphere coupling,
monsoon variability and

dynamics remain critical research priorities.

CONNECT RESEARCH TO APPLICATION
Action Framework for APARC & The Global Community

Science - Collaboration -« Resilience - A Sustainable Future
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Tropical Observational
Infrastructure

South-South

; IPCC AR7
Scientific Exchange

Leadership

Mandating meaningful,
structurally supported
participation of Global South
authors in setting the next

Building lateral networks
across vulnerable regions
rejoins rather than
relying solely on
North-South

Urgent capital investment
in physical data-gathering
arrays within chronically
data-sparse tropical

. zones. global climate consensus.
dependencies.
00 ‘ These actions strengthen knowledge equity, improve climate resilience,
1 and ensure a more inclusive and effective global response.

APARC process understanding can help connect
atmospheric science with WCRP Lighthouse activities
and locally co-produced climate information.

Without robust process-level atmospheric understanding, early warning systems and
climate policies may inadequately address the needs of vulnerable communities in the Global South.

Scientific knowledge gaps can constrain extended-

range and medium-range forecast skill, with
consequences for drought and cyclone
preparedness.

THREE PRIORITIES FOR ACTION
L Executive Synthesis: Bridging Global Science and Local Action J

1. The Inequity: Global South bears

Statosphere 2. The Blindspot: Critical gaps exist
disaster burden despite low emissions. e in tropical atmospheric physics
© Vulnerable regions face disproportionate ¢ % (Stratosphere-Troposphere, Monsoon, Dynamics).
climate impacts (floods, cyclones, droughts, mnm] Dynamics @ Qur understanding of key atmospheric:
heat waves). processes in the tropics remains incomplete.

© Contribute the least to historical emissions,

t o 3 i © This limits our ability to predict and attribute
creating a foundational climate justice gap.

regional climate variability and extremes,

3. The Consequence: Limits npgralinnal
forecasts, delaying early wanings.

@ Process knowledge gaps reduce forecast
skill and lead time for cyclones, heavy rainfall,
droughts and heat waves.

@ This hinders disaster preparedness and
response, increasing socioeconomic losses

4. The Mandate: WCRP Kigali Declaration
demands co-production over extraction.
® Theinternational climate communty has
committed to shift from data extraction
to collaborative, co-produced research.
@ This prioritizes local needs, expertise and
capacity strengthening in the Global South.

in vulnerable regions.
- & 5. The Action: APARC must integrate with
£ -gs IPCC WCRP Lighthouses via South-South exchange,
,«. -> > »> = || AR7 observational investment, and IPCC AR7 inclusion.
& A= . AhgnL Amc ves:aivcrl with WCRP applied programs.
n = and Lighthouse:
APARC WCRP  South-South m:‘":l Global i 1y i s v s

ighthouses Ex:hange

FomScence  Networkod  Detafor
Undssng e SR

‘ tropical regions.
. ® Support Southen scienifc leadership and capacity builing.
nti

® Enstre meaningfulrepresentation o Global South scientists
in IPCC ART.
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Orienting global research to local realities is not just scientific progress — it is a moral imperative.

Strengthen South-South scientific exchange, invest
in tropical observational infrastructure and support
meaningful Global South participation in IPCC AR7.

SCIENCE EQUITY IS CLIMATE EQUITY ¢ Co-produce knowledge * Improve observations ¢ Strengthen regional leadership



