
Vortex Webinar: High-Resolution Wind Data 

and how we capture extreme events
Date: 2 December 2025



• Introduction to Vortex
• Introduction to Vortex TIMES, a high-resolution wind modelled data
• Validation and Remodeling for Vortex TIMES
• Case Study: how Vortex TIMES performed against real typhoon events 

in the Philippines
• Q&A Session

Agenda Overview



More than 20 years modelling the wind.

EXPERIENCED

We are not a consultancy firm.

FOCUSED

Wind data is calculated on-demand.

ON-DEMAND



Wind Modelling: WRF & Reanalysis
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Wind Modelling: Nesting Approach

WRF Modelling apply 3:1 nesting ratio

One-way Information Flows from the parent 

down to nested domain

Two-way Data is exchanged

between the two domains



Wind Modelling: Resolution

27 km 9 km 3 km

1 km 300 m 100 m







Modelling an Area and Single Point Data

FOR AN AREA?

REGION 

Prospecting phase

WIND FARM

GRIDDED TIME SERIES

Design phase

WIND FARM

ICING PROBABILITY

Design phase

WIND FARM WIND 
DISTRIBUTION

Design phase
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ICING
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FOR A POINT?

LES

MAST

TIMES

SERIES

EXTREMES

Calibration Available with data 

from Met Mast & LiDAR



Pre-feasibility study with Single Point Data

MAST LES TIMESSERIES

Mesoscale Map at 1 KM  Terrain Complexity: Simple-Flat

VMM*

Spatial 

resolution
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Intensity

Richardson 

Number

Vertical 
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• VMM stands for Virtual Met Mast

VMM*



FARMMAPS BLOCKS

Spatial 

resolution
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Vortex Wind Map

Typical 
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year

Microscale Map at 100 Meters Terrain Complexity: Complex



Contact: marwin.asksonmee@vortexfdc.com

Call/WhatsApp: +6690-974-0919

mailto:marwin.asksonmee@vortexfdc.com


TIMES
The Ultimate Wind Time Series & Its Long-Term Calibration Method

Gerard Cavero Siscart
Data Scientist
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TIMES

Long-term, high-resolution 10-minute time series (up
to 30 years, covering all heights from 10–440 m).

Enhanced with Vortex-LES, improving microscale
description.

Possibility to calibrate it with on-site
measurements: TIMES Remodeling.

Overview

1/15



TIMES
Methodology

2/15

ERA5 Reanalysis WRF model
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Baseline WRF simulation
Long-term time series

ERA5 Reanalysis WRF model
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WRF-LES simulation
Explicitly resolving microscale

WRF model
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Baseline WRF simulation
Long-term time series

ERA5 Reanalysis

WRF-LES simulation
Explicitly resolving microscale

WRF model
Statistics 

+ 
Machine Learning



Vortex TIMES

Baseline WRF simulation
Long-term time series

ERA5 Reanalysis

WRF-LES simulation
Explicitly resolving microscale

WRF model

Microscale
30 years

10 minutal data

Statistics 
+ 

Machine Learning

TIMES
Methodology
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TIMES
Variables

Wind Speed
Wind Direction
Wind Standard Deviation
Temperature

Air Density
Pressure
Richardson Number
Relative Humidity

RMOL
Vertical Wind Speed
3-second Gust (available soon)
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 Monthly Updates:

Updated 10-minute time series
every month. 
Always up to date.

TIMES
One purchase, all deliverables

4/15

Multiple Data Formats:

Text file (.txt)
windPRO (.mesores)
OpenWind (.csv)
NetCDF (.nc)



Automated wind analytics:
General Overview
Wind Speed
Turbulence Intensity
Wind Direction
Weibull fit
Vertical Structure

TIMES
One purchase, all deliverables
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Wind Speed Seasonal Cycle

Wind Speed Daily Cycle Directional Wind Behavior

Wind Speed 24/12 matrix

Wind Sector Occurrence by Hour

NEW FEATURE!



Validated at 272 sites (322 measurement points), covering all terrain complexity types.

TIMES
Validation
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TIMES
Validation

7/15

Mean Absolute Bias (%) 5.71 ± 4.72

10-min Correlation 0.70 ± 0.09

Overall Wind Speed metrics

Mean Absolute Bias (%) 13.96 ± 8.17

RMSE (% of TI) 1.70 ± 0.80

Overall TI curve metrics
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TIMES Remodeling
Overview

Time-domain MCP calibration of Wind Speed, Direction and Turbulence Intensity.
Included in each TIMES run. Unlimited calibrations.
Delivery time: ~1h

8/15

TIMES

On-site measurements

Calibrated TIMESVortex Remodeling
30 years

~1 year

30 years



Wind Speed Time Series

TIMES Remodeling
Calibration example
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OUT OF TRAINING PERIOD!
(this period was not used for training)
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Wind Speed Time Series

OUT OF TRAINING PERIOD!
(this period was not used for training)



TIMES Remodeling
Calibration example
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TIMES Remodeling
Calibration example
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OUT OF TRAINING PERIOD!
(this period was not used for training)



TIMES Remodeling
Validation

Validated at 143 sites (176 measurement points), covering all terrain complexity types.
1 year of data has been used for training (training period).
The performance is assessed on unseen data (out of training period).
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Number of points per measurement height Training and out of training period length



TIMES Remodeling
Validation
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TIMES

Mean Absolute Bias (%) 5.07 ± 4.63

10-min Correlation 0.74 ± 0.09

Overall Wind Speed metrics

OUT OF TRAINING PERIOD!
(this period was not used for training)



TIMES Remodeling
Validation

12/15

TIMES

Mean Absolute Bias (%) 5.07 ± 4.63

10-min Correlation 0.74 ± 0.09

Overall Wind Speed metrics

Calibrated TIMES

1.59 ± 2.08

0.78 ± 0.06

Remodeling

Decreased by 65%

Improved by 5%

OUT OF TRAINING PERIOD!
(this period was not used for training)



TIMES Remodeling
Validation
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TIMES

Mean Absolute Bias (%) 10.71 ± 8.30

RMSE (% of TI) 1.46 ± 0.96

Overall TI curve metrics

OUT OF TRAINING PERIOD!
(this period was not used for training)



TIMES Remodeling
Validation

13/15

TIMES

Mean Absolute Bias (%) 10.71 ± 8.30

RMSE (% of TI) 1.46 ± 0.96

Calibrated TIMES

6.50 ± 5.30

0.65 ± 0.37

Remodeling

Decreased by 39%

Decreased by 56%

Overall TI curve metrics

OUT OF TRAINING PERIOD!
(this period was not used for training)
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TIMES
Take aways
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TIMES is a long-term, high-resolution time series with well-grounded microscale physics. 

TIMES
Take aways
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TIMES is a long-term, high-resolution time series with well-grounded microscale physics. 

The validation shows great accuracy (Wind Speed Absolute Bias of 5.7% across 272 sites).

Multiple deliverables: detailed PDF reports with in-depth data analysis.
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TIMES is a long-term, high-resolution time series with well-grounded microscale physics. 

The validation shows great accuracy (Wind Speed Absolute Bias of 5.7% across 272 sites).

Multiple deliverables: detailed PDF reports with in-depth data analysis.

Unlimited Wind and Turbulence Intensity calibrations with Vortex Remodeling technology.

TIMES Remodeling validation shows an excellent agreement with measurements, providing
more accurate long-term wind estimates for the location.

TIMES
Take aways
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TIMES Remodeling
Validation

TIMES TIMES Remodeling

Explore the full Technical Documents at our
Knowledge Center: vortexfdc.com/resources/

15/15



Thank you!

For questions, contact 
gerard.cavero@vortexfdc.com



TIMES Performance During Extreme Events
Real Case Study of Recent Philippines Typhoons

Dec 2025



Typhoon Season

2025 Pacific Typhoon Season

Storms 27
Typhoons 14
Strongest event Ragasa
Max speed 57m/s

Source: International Best Track Archive for
Climate Stewardship (IBTrACS)

TIMES Performance During Extreme Events - Vortex 1/10



Typhoons Philippines
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Case Study
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Case Study
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Case Study
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Ragasa
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Matmo
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Fung Wong
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Conclusions

• TIMES reproduces wind evolution and peak timing for all three typhoons.

• Ragasa was too distant for a strong signal, but the model follows the trend.

• Matmo and Fung-Wong show strong agreement in intensity and peak winds.

• 10-min data is essential for capturing fast wind fluctuations in extremes.

TIMES Performance During Extreme Events - Vortex 9/10



Questions

Questions?

TIMES Performance During Extreme Events - Vortex 10/10
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