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Brian Golding: 
“Many advances have been made in the past few years: 
In observations: many new types of (ground-based and satellite) 

observations/products, better (dual-pol) radar precipitation accuracy 
In nowcasting methods and modelling: convection-permitting models 

enabled dramatic improvement in local forecast skill; higher resolution 
improves forecasts in areas of significant topography, advances in model 
physics and surface modelling 

In forecast content: seamless merging of extrapolation nowcasts with 
convection-permitting (V)SR NWP (ensembles), from weather thresholds 
to impact predictions and risk forecasting 

In communicating: mobile phones, smart phones with much more image 
processing capability, social media reinforcing warnings and crowd 
sourcing/big data techniques.” 

Nowcasting of high impact weather 
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Future trends… 

Nowcasting of high impact weather 
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… and the most important one to 
remember!!! 



User requirements 

Industry needs and expectations 

• Need to provide information fit to support user’s decisions  
• Seamless services, global harmonization 
• Efficiency  

The changing needs of aviation 



• ASBUs – a systems engineering modernization 
strategy – a series of modules across 4 performance 
improvement areas and 4 time blocks 

 
 
 

 
 
 

National Projects: 

 SESAR – Europe 

 NextGen – USA 

 CARATS – Japan 

 SIRIUS – Brazil 

 China 

 Canada 

 Etc. 

ASBU 

Near-term 
services 

Immediate 
services (< 20 min) 

Changes planned for met info for aviation:  
Aviation System Block Upgrades 



Nowcasting for aviation:  
Key concepts from the ASBU  
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This really is about nowcasting and uncertainties…  
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Key: translation to impact and decision making  
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But… many stakeholders with different interests,  
and difference space/time scales! 
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Space/ti
me 
Domain 

Network 
Manager 

Flow 
Manage
ment 

ACC APCH TWR Ground 

0-30 min 
100 -150 
Miles 

- * * ** *** ** 

30-90 min 
300 miles 

* ** *** *** ** * 

1,5 -4 hrs 
500-
1500mile
s 

*** *** ** * * - 

4 – 9hrs 
2000M 

*** ** ** * * - 

9-30hrs ** * * * * - 

1-7days ** * * - - - 



Developing useful KPI’s and 
forecast value analyses 
obviously requires very close 
cooperation between MET and 
ATM! 

 

The need for better nowcasting for aviation 
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AvRDP: 
- Develop better 

nowcasting info/tools 
- Translate to, and 

assess, impact of 
this improved 
information on KPI’s 

- All of this in close 
cooperation with 
ATM 

- For a selected 
number of airports 
covering different 
conditions 

- First development 
phase, then 
demonstration phase 

The AvRDP project:  
a testing ground where MET and ATM can meet 

          EWGLAM meeting, 20161003 



Example product for HKO airport: 
Real-time airport air traffic data  



How well do VSR NWP models operate in the  
nowcasting range? Opinions and expectations differ: 
 
Brian Golding: Models will soon dominate >1hr.  
For <1hr, focus on process-based nowcasts 
 
Rita Roberts: Nowcasting methods  
(observations-based and/or blending) are still  
consistently better than NWP  in 0-2h range 
 
George Isaac: still big errors in important 
NWP parameters, like RH. Modelling 
community should concentrate more on this. 
Persistence is really hard to beat by NWP!  

Nowcasting and VSR NWP 



 
Courtesy: Steve Goodman, NOAA 

New observations: satellite 
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New satellite products 
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NWC SAF GEO package v2016: 
• New products: 

 CMIC: cloud phase, cloud water 
path, effective radius, optical depth 

 ASII-NG: automatic satellite 
interpretation new generation 

 EXIM: extrapolation of SEVIRI 
imagery or NWCSAF products up 
to a lead time of 1 hour 

 CI: convection initiation 

• Adaptation of HRW to GOES-N 
satellites (included validation) 

• New output format: NetCDF 
  
Courtesy: Pilar Ripodas, Xavier 

Calbet, Jean-Marc Moisselin 



 
Courtesy: Volker Wulfmeyer 



Overcoming the lack of observations…  
 
Courtesy: Rita Roberts 



 
 
Courtesy: Chris Mass 



 
 

  

 Very high resolution modelling (urban, aviation): 
Some examples 
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Fine-scale Aviation Model (AVM) for HKIA 
Sub-km implementation of 

WRF-ARW v3.4.1 
 

Pearl River Delta (PRD):  Δx = 
600 m 

Hong Kong Int’l Airport 
(HKA):  Δx = 200 m 

 

Hourly-updated forecasts 
Up to T+(7 – 9) 

 

Aviation-impact Weather around HKIA 

Outer domain: 350kmx350km 
Inner domain: 60kmx60km 
Courtesy: Peter Li (HKO) 



 
 
Courtesy: Kazuo Saito 



Impact of Urbanization (Tokyo metropolitan area) 

19-h Forecast 
Valid at 1600 JST 

26 Aug. 2011 

CONTROL RUN – with URBAN 

Without URBAN (no TEB) 

EC’s GEM 500 m simulation 
by Bélair et al. (2015)  



Environment Canada 

Operations Research 

Venue 
Warnings 

Multi-
Faceted 

Showcase 
Air Quality 

Enhanced 
Weather 

Monitoring 

Hi-
Resolution 

Model 

Innovative 
Observations 

Treasury Board Sub 

24 

Operations + Science 
Synergies 

Toronto integrated 
urban weather /  
environmental system 

 
 
Courtesy: Paul Joe/Stephane Belair 



 
 

 Urban modelling: Toronto area 
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Environmental Prediction 
Applications 
 

Validate: 

2.5 km Air Quality Model 

UV Index Model 

250 m Urban Model 

Wave/Lake Model  

Other 

Weather and Health Services 

Aviation Nowcasting 

Arctic Monitoring 

MRD/ARMP NexGen- iCAST/MetObjects 

MRD/RPN 250 m GEM Heat Stress MRD/ARMP Can-NOW Nowcasting 

MRD/RPN Wave/Lake Modeling 

GEM MACH 2.5 km 250 m GEM Urban 

26 

AQRD/AQMAS MRD/RPN 

AQRD/AQMAS 

 
 
Courtesy: Paul Joe/Stephane Belair 



Integrated Service Delivery on Weather and Climate 
including Supporting Research for Megacity and in Urban 

Areas, WMO Priority Area (2016-2019) as a response action 
to UN New Urban Agenda 

• Cg-17 Resolution 9.8:  Establishing 
WMO Cross-cutting Urban  Focus 

• WMO GAW APP, GURME SAGs, IGIS 
• Guide for Urban Integrated Services 
• Input to HABITAT-III conference  

DRR, Xu 
T  

 
 
Courtesy: Alexander Baklanov 



 

 

 Capacity building for nowcasting 
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