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Managing Weather Risks for Offshore Wind 
Projects in Asia-Pacific





Anna Hilden
Global Industry Manager Offshore Wind 
StormGeo
With over a decade of industry experience, Anna provides 
advanced meteorological services to clients in the renewable 
energy sector for safer and more efficient offshore operations. 
With a background of working in meteorology, as well as 
experience from a leading wind turbine OEM, Anna is well placed 
to find the right services for our clients in the renewable energy 
sector. She has experience from all parts of the value chain, from 
programming through project and product management, through 
to sales. Anna co-ordinates StormGeo’s offshore wind team, 
providing clients in offshore wind with services for wind 
forecasting, helicopter logistics, and metocean forecasting –
contributing to safer and more efficient offshore operations.



Antoni Therattil
Forecast Manager 
StormGeo

With over three decades of experience in the Asian Oceans and 
weather, Antoni joined StormGeo 12 years ago and is the Forecast 
Manager for Asia Pacific, Middle East & Africa. Qualifications in 
MSc Maths, MSc Meteorology, PgDip Oceanography, and Naval 
Meteorologist and Oceanographer (served as the Joint Director of 
Meteorology and Oceanography).



Gard Hauge
Chief Data Officer 
StormGeo

Leads an agile team focused on growing existing and future 
business areas for StormGeo. Holds a strong technology and 
analytic background with a focus on how weather and data 
science influences people and complex decisions. An expert in 
understanding how weather influences complex operations and 
how advanced services can help to safeguard critical operations.



Managing Weather Risks for Offshore Wind Projects in Asia-Pacific

Nina Winther-Kaland

Research Director, StormGeo

AWEA Webinar Series 2020 – Technical Session

Anna Hilden

Global Industry Manager

Offshore Wind, StormGeo

Antoni Therattil

Forecast Manager, StormGeo

Speakers:

Gard Hauge

Chief Data Officer, StormGeo
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• Typhoons and tropical storms
– climatology and characteristics

• Recent systems

• StormGeo decision support tools



StormGeo – a short introduction

StormGeo – weather information to weather 
sensitive industries worldwide

Established 1997

24 offices in 19 countries - China, Japan, South Korea, ...

Shipping, Oil&Gas, Renewables, Cross Industry, Media

24/7/365

Offshore wind at StormGeo
More than 100 project references

Europe, Asia, USA

Metocean and tropical forecasting

Finescale modelling

Wind resource modelling
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Latest IPCC assessment report:
Extreme weather events are increasing in Asia
• Heat waves
• Extratropical and tropical cyclones
• Droughts
• Intense rainfall
• Thunderstorms
• Snow avalanches
• Dust storms



Tropical cyclones

• Among the costliest types of natural disaster
• Climate models: Increase in extreme rainfall and winds associated to 

these events most parts of Asia.
• Disruption to transportation, energy, and telecommunication
• Coastal erosion, increasing the risk of assets along coastlines
• Flooding increases the probability of landslides and mudslides, 

affecting transportation infrastructure and power lines.

o sufficiently warm sea surface temperatures
o atmospheric instability
o high humidity in the lower to middle levels of the troposphere
o enough Coriolis force to sustain a low pressure center
o a preexisting low level focus or disturbance, and low vertical 

wind shear.

➢ While these conditions are necessary for tropical cyclone formation, 
they do not guarantee that a tropical cyclone will form.









161 named tropical cyclones last 5 years

Activity peaks in August but tropical cyclones can occur in any month

NW Pacific – the world’s most active tropical cyclone basin
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Video
https://vimeo.com/457735519/e222697da6

https://vimeo.com/457735519/e222697da6












If wind direction is between 128 to 250 AND
- Wind Speed below 7.0 knots = Green
- Wind Speed between 7 and 8 knots = Amber
- Wind Speed exceeds 8.0 knots = Red
If Wind Direction is outside this sector (at any WS) = Green
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Decision support 1/4

Storm Advisory -

up to 7 days ahead



Decision support 2/4

Site Forecast – details the effects of a storm at 
your site

Wind

Waves – via coupling to metocean forecast

Precipitation

Storm surge

Flooding



Decision support 3/4

Trigger Report – ties in with your           
Emergency Response Plan

Issued as soon as new alert level reached

Explains what triggered new alert level

States expected time to next alert level



Decision support 4/4

Our TropicsWatch team is there for you

Call or email anytime 24/7/365 to discuss potential threats to your assets or operations

Schedule a conference call with one of our specialists



Concluding remarks

Tropical cyclones can affect offshore wind farm assets and operations severely

Detailed and accurate weather forecasting essential for managing the risks 

StormGeo’s Advisories provide detailed guidance up to 7 days ahead

Site Forecasts and Trigger Reports enable rational decision making before and during storms

24/7 hotline to TropicsWatch team ensures optimal expert support throughout event 



Thank you!

Antoni Therattil

Meteorologist, M.Sc.

Forecast Manager (MENA & Asia Pacific)

antoni.therattil@stormgeo.com

Anna Hilden

Meteorologist M.Sc.

Global Industry Manager Offshore Wind

anna.hilden@stormgeo.com



30-yr Average
26 Named Storms
13 Typhoons

2020 Forecast
28 Named Storms (+)
15 Typhoons (+)

Best chance of above-normal impacts into Japan/Korea and farther south through 
the Philippines to Vietnam

Risk Areas

Near Normal 

Above Normal

Below Normal

Primary
Tracks

Primary
Tracks



Navigating tomorrow - todayNavigating tomorrow - today

Safer and more efficient wind farms with 
advanced weather analytics

Dr Nina Winther-Kaland, PhD
Research Director StormGeo

Gard Hauge, PhD
CTO StormGeo



Navigating tomorrow - today

Level 2 models (StormGeo ML / AI)

- Deep Learning Forecast Improvemetns
- Vessel analytics and performance
- Response modelling
- Environmental impact modelling

SWAN

0.1-9 km resolution 9-25 km resolution

GFS 
FOAM 
NORKYST 
TOPAS

Level 1 models (StormGeo Predictions)

Global Operations
24/7/365 

Analytics

Production/ 
Delivery 
Systems

- - - - I N F R A S T R U C T U R E   &   D A T A   A R C H I T E C T U R E   - - - -

Global scale modelsObservations Regional models Visualization24-7 Operations

Interaction and Customer EngagementsGlobal and local Data Engineering and processing

Products & Services

ENERGY MARKETS

TERRA

MEDIA

OCEAN

SHIPPING

W
ea

th
er

 In
si

gh
ts

StormGeo has more than 20 years of experience in handling of complex big data 
optimized for advanced decision support 

3rd Party data

Synop

Buoy

Aircraft

Vessel  data

Radar



Navigating tomorrow - today

Performance of global wave model
Global scale ECMWF model has quality challenges in the 
Taiwan strait

Wang et al. 2019: Comparison of ECMWF significant wave height forecast in the China sea with buoy data

Forecasting quality is challenged by

• the complex sea state generated by two 
seasonal monsoons with prevailing wind 
directions from northeast and southwest 
depending on season. A mix of wind sea and 
swell systems, contributing to a wide range of 
wave ages from very young waves to mature 
waves.

• AND, lack of observations in the area to 
calibrate the models



Navigating tomorrow - today

ECMWF 9km 17. May 00 UTC

WRF improves accuracy and skill on short term wind 
predictions

WRF 2km 17. May 00 UTC

• Boundary and initial 
conditions from ECMWF 
operational global 
forecast

• 36 vertical levels

• Hourly model output 



Navigating tomorrow - today
Finescale hindcast modelling

StormGeo - modelling experts since 2003

• Dedicated in-house modelling specialists
• Hybrid Infrastructure (in-house + cloud) - scalable
• Global coverage
• 1-5 km resolution (typically)
• Independently validated by 3rd-party experts

World-class data for wind resource screening and assessment

WRF 1 km vs FINO2 92 m, 2 years of data

Wind direction



Navigating tomorrow - today

- - - - S T O R M G E O   P R O D U C T I O N    P L A T F O R M  - - - -

3rd Party data

Synop

Buoy

Aircraft

Ship data

Radar

Data Science in StormGeo

Processing, Cleaning and IntegrationPublic & Private Interaction and Customer Engagements

WRF / SWAN/++GFS, UKMO, 
DWD, TOPAS, ++

Private Data sources 

Cleaning of Data & 
Quality control 

Data Lake

Public Data Sources

Data Engineering

DeepStorm

MACHINE 
LEARNING

SUPERVISED
LEARNING

REINFORMCEMENT
LEARNING

UNSUPERVISED
LEARNING

• Data and how you connect your data
to internal and external sources is
critical for success

• Data science is a team effort that
requires different skillsets across the
team for successful algorithm
development.

• 80 % to 90 % of is spent gathering
and cleaning the data NOT building
algorithms and models. Revising
system to improve this.



Navigating tomorrow - today

DEep Learning Foredasting Improvements – DELFI 
a ML framework to improve predictive skill

WRF

ECMWF 

Client observations

Synop / Metar

Buoy network

GET 
DATA

Model validation

Best model 
selection

MODEL QC

DELIVER
ACCESS
+STORE

OBS  QC

Data selection

TRANSFORM
+QC

Data 
standardization

Iterate

DELFI PROJECT

Forecast blending

ML method
development

Point forecast

Best Available
Forecast Delivery



Navigating tomorrow - today

Changhua location – test of different ML 
approaches

StormGeo base forecast
ME 0.21
MAE 0.23

Linear regression
ME 0.01
MAE 0.14

Random forrest
ME 0.05
MAE 0.17

Weibull correction
ME 0.06
MAE 0.15

Training data: 20.11.2018 - 20.04.2019
Test data: 29.04.2019 - 20.05.2019 



Navigating tomorrow - today

SET-UP:
• Based on wind turbine observations and 

ECMWF hourly, 0.1˚ forecasts 
• Inputs 2-m temperature and 10-m and 

100-m zonal and meridional wind speeds 
and directions to 
output 90-m and 99-m wind speeds

RESULTS:
• Weibull correction improved the upper 

level winds forecast even with limited 
observations available

Forecast improvement using ML for 100 meter 
winds

ECMWF RAW

DELFI  Corrected



Navigating tomorrow - today

More advanced models reduces errors more that simple models if 
suficcient observations are available

• The graph shows the improvements
that can be achieved for one particular
location by taking the persistence of
model-errors into account.

• This is an ARIMA model, and the
improvement in MAE compared to raw
EC is about 25%, while the
improvement of linear regression for
this location was < 10%.

Obs – black
EC raw model – red
DELFI ARIMA - green

x



Navigating tomorrow - today

ENSEMBLE FORECAST to account for uncertainty
ML approach to bias correct individual ensemble members

Calibration of ensemble allows for better estimation of uncertainties  during critical operations



Navigating tomorrow - today
Summary 

• Observations are key to improve forecast quality

• StormGeo forecast system consist of a mix of global models, local area models and 

machine learning methods  

• Knowledge about our clients operating limits is of high importance



Q & A
Session



Question 1

What is your forecast for typhoons for the 
rest of the year?



Are developers in Asia-Pacific aware of 
the weather risks?

Question 2



Have you already seen weather 
related damages in Asia-Pacific?

Question 3



Question 4

Do you expect typhoon intensity to 
increase due to climate change?

Question 4



Does ENSO have any direct relation with predicting
a cyclone/ typhoon? For example, for an El Nino
year can we expect more cyclones in a region?

Question 5



Out of the four main offshore wind markets
(China, Taiwan, Japan and South Korea) which
is the most affected by weather related issues?

Question 6



When do you (Stormgeo) typically get engaged 
by wind farm developers / operators? 
(Pre-construction, during construction, after 
commissioning)?

Question 7



Do you have a view on weather conditions 
for upcoming offshore wind developments 

in Vietnam and Australia?

Question 8



How do you combine your great know-how 
with earthquake (Tsunami) risks?

Question 9



Could the Site Forecast service be
used to assist generate a financial
model acceptable to Lenders ?

Question 10



Do you (Stormgeo) have a public online
tools to evaluate the project site belongs
to storm surge or typhoon or other natural
perils?

Question 11



Do you see weather events hindering 
the development of the offshore 

wind industry in APAC?

Question 12



Closing
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Upcoming Webinars



Thank You!


