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Model nameiype Description Advantages Disadvantages Best uses Key references

[rynamical Downscaling Uses Regional Climate - High spatial and - Computationally Urban planning, Giorgi and Meams

(e.g.. WRF, RegCM, Models (ROMs) 10 temporal resolution expensive hydrological studses, {1999

Enviro-HIRLAM) dynamically downscale - Physically consistemt = Needs high-quality regional msk Skamarock et al. {2008);
Global Climate Model - Capiures complex miput data assessments Baklanov et al. (2001 7a);

(GROM) outpur. topography and - Long run limes Wang et al. (2021}
coastlines
Statistical Downscaling Uses empirical - Low computational - Limited in capturing  Agriculiure planning,  Semenov and Barrow

fe.g.. SDSM, LARS-
WG)

relationships between

local weather

Empirical-Statistical
Downscaling (e.g..
BCSD, Deha Method) using statistical

techniques

Hybrid Models (e.g..
LOC A, BOUALY)
leverage strengths of
both

High-Resalution
Regional Chimae

Outputs from

datasets
Data-driven models

Local, CORDEX)

Machine Leaming
Models €5 Random
Forests, Neural
MNetworks)

prajected data

large-scale climate and

Combines observed data - Simplificd method for
and climate projections

Combine dynamical and - Balances accuracy and
statistical approaches to

coordinated nitiatives
PFrojections (e.g., UKCP  providing downscaled

trained on ohserved and

cost non-stationary
- Easy to implement relationships
- Can be applicdat - Sensitive to quality and
specific locations lengih of observational
dala
- Simplifies physical

scenario development

= Giood for stakeholder
COmmUncation

= Suitable for regions
with limited dana

Processes

climate relationships

= Still companationally

= Assumes stationarity of

WALET FespUrces,
vulnerability mapping

(195700
Wilbsy et al. (2002);
Dafoul et al, (2025)

Wood et al, {2004);
Hay et al, { 2000);
Michalek et al. (2024)

Risk commumnication,

Impact assEssments,

adaptation strategy
design

Coastal zone Pierce et al. (2003 )

cificiency Intensive Management, Wemner and Cannon
- Improved bias - Complex methodology infrastruciure planning, {2006);
COFTeELInn - Requires both hi bll energy sysiems Lopez-Gomez ¢t al,
= Better spatial quality ul'w .md GUM (2025)
representation

- Readily accessible
= Broadly validated
- Includes uncerimmty

= Limited ﬂ¢h.||.'||||.1:( Tt
custom applications
- May not resolve local

quantification microclimates
- Handles non-lincar - Black box behavior
relationships = Reqquires large, clean
- Fast predictions datasels

- Grood for large datasets - May not generalize
well

plans, ecosystem impact

.'l.'lurpl'l}' el al, (2018):
Giiorg e al. (2009);
Langendik et al. {2024)

Mational adapiation

studies

Decision support iools, Reichsicin et al, (20019);

Ganguly et al, (2014}

forecasting, socio-
Hobeich et al. (2023)

climate vulmerabality
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