
Highlights from the MetCoOp 
project 2011- 2014 

still developing… 
 

Meteorological Co-operation  
on Operational NWP  

(numerical weather prediction) 
a co-operation between 

SMHI & MET Norway 
Solfrid Agersten 



August 2011 at SMHI, Kick-off for the project 



MetCoOp project 
Vision:  

Deliver the best  
short-term weather forecast  

for common areas 
 

Strategy:  
Co-operation between  

SMHI and met.no  



Background 
Global models have an increasing 

quality… 
Running the “same” domain at  

SMHI & MET Norway 
Have co-operated in different areas 
Be stronger together 
Side-effect hope: co-operation on different 

areas than NWP also… 



Co-operate on sharing HPC 
resources 

Start in 2014: 
Vilje (Norway)  
Byvind  

as backup 
Every ~2. year  

new HPC 
Next procurement SMHI, accessible in 

2015. Benchmark is out… 



Project Scope:  
Prepare for an  

operational organization  
on NWP production  
from March 2014 

 



"None of us is as smart as all of us ." 
-- Ken Blanchard 



Project management 

Use of Scrum, Agile method 
Sprint review after every sprint 
Sprint planning before every sprint 
Twice a week  
Scrum-meetings on video, Skype 
Work together in project room 

Mix of model developers, model 
operators and IT – persons  
 



Scrum project management 
Gain progress in small steps 
 Communication 
 Empowerment 
 Achieving velocity 
 Having a vision 
 



Post mortem analysis 

The positive aspects of the project 
categorized  
on the  
white board. 



Project retrospect on 
methodology 

Good flow 
and flexibility 
in the project 

reviews 
Even workload 

Working together 
2 solid days / 
week 

Redmine 
tasks 

Scrum methodology 
 

Video 
conferencing  
 

Dialogue around tasks 
and prioritization  

Project 
management 

 

planning 

Close follow up  

NEG: few work-shops, and too separate  swedish and norwegian team. 
 



Project retrospect on  
Co-operation and team 

Good 
cooperation. 
Good basis for 
further 
cooperation. 

Open climate 

Social chemistry 

Nice mood 
Willingness to 
cooperate  

Can speak own 
language 

Found pragmatic and 
joint solutions to 
problems 

Engaged  and 
competent people. 



Finished in time 

The project 
was initated, 
and finished 
on time. 

Good links 
between 
institutions 

Good mix of 
project expertise 

Realistic schedule 

The project was 
well anchored by 
the leaders. 

Well planned project 

Did not use too much 
time on model choice 



SMHI 18 March 2014 



Milestones 

Decide common model-system 09-11 
Decide scheduler system 03-12 
Provide verification result 06-12 
final decision and paper 10-12 

Decision about EPS system 10-12 
Pre-operational model setup 06-13 
Operational organisation 11-13 
Common operations from 03-14 

 



18 requirements 

Many evaluations 
PROS and CONS 
What is good/not so good with existing 

solutions 
 How do we want this to work in the co-

operation 
Give a recommendation 
Decision 
 

Wiki pages with req. and sprints etc. 
 



Requirements… 

 Optimal selection of observations  
 Common operational deterministic model 

system  
 System for verification and model 

diagnosis  
 Common ensemble prediction system 

(EPS) 
 Communicate with users and have system 

for feedback 
 



Requirements… 
 Test-procedures (meteorological 

requirements) 
 Routines for change (IT-technical) 
 Archive of NWP output   
 IT-infrastructure, sufficient transfer 

capacity   
 Adapt to new HPC resources  
 Documentation and publish results in 

proper papers.  
 



Observations & pre-processing 



HARMONIE 2,5 km with 
Arome physics 

 Higher resolution 
->smaller 
domain… 

 



Milestone (10-2012):  
Verificationstudy 

1. ECMWF (~16 km) 
2. HIRLAM (G05) 
3. UM 4 km (MET) 
4. HARMONIE AROME 2,5 km – MetCoOp 
 

METCOOP MEMO 01/2012 
Published on http://metcoop.org/memo  
 

http://metcoop.org/memo
http://metcoop.org/memo
http://metcoop.org/memo


38h1b3 vs 
ECMWF 

  

Domain 

  

Norway 

  

Sweden 

Whole 

Param: statistic 
method 

2011- 08 2011-
12 

2010-11 2011-08 2011-12 2010-11 2011-08 2011-12 2010-11 

Rh2M RMSE 0 + 0 - 0 0 - + + 

10m wind RMSE + + + + ++ + + + ++ + + + 

  FB - 0 0 + + + + 0 + 

  ETS 8 - 0 - 0 + + + + + 

  ETS14   - - -  -   +     - - 

Prec 12h BIAS - + + + 0 - 0 - - + 

  FB + + + + + + 0 0 + + + + 

  ETS 0.3 + + + + + + + + 0 + 

  ETS 3 0 0 0 0 0 + - 0 0 

  ETS 10 - 0 + + - + 0 - 0 0 

T2M ETS + + + + 0 - - + 0 - 

  RMSE + + - 0 + - - + - - 

TCC BIAS 0 - 0 - - - - - - - 

  FB - - - - - - - 0 - - - - - - 

  ETS - - - - - -  - - - - - - 





Milestone (06-2012):  
Job scheduling system 

Schedulere model runs and programs 
Monitoring 

 
 

 
 
Evaluation of ControlM, SMS ++ 
Decision for ecFlow (from ECMWF) 



  

MetCoOp got own WMO center  
number (251)  
IT-infrastructure  

servers at SMHI 
Separate short  

term archive   
 

Some decisions 



IT – co-operation in practice 

To little knowledge about the use of 
server development / test / prod 
Some slow processes i.e 
Hard to get the necessary permissions 

(to servers/file-systems) 
Underrated need for IT resources 

from SMHI 
 
 
 
 



 
 
 
 
 
MET 

SMHI MetCoOp 
ecFlow jobhosts på SMHI 

EC- boundary 

Conv -observations 

Radar data 

ATOVS data 
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Radar data 

ATOVS data 

EC-boundary 

Conv -observations 

HPC – secondary 
• Assmilation 
• Run model 

forecast 
• Write output 
 
 

HPC – primary 
• Assimilation 
• Run model 

forecast 
• Write output 
 
 
 

Post job 

Post job 

Trigger get job at SMHI 

Trigger get job at MET 

File-server 
(data24) 

ControlM 
gets and 
puts the 
result 

SMS 
gets and 
puts the 
result 

File-server 
(opdata) 

IASI data 

IASI data 



MetCoOp web-tools 
http://metcoop-int.smhi.se/  

http://metcoop-int.smhi.se/


 



Runstatus 

 



Runtime live status 

 



 

Timeline charts 



 



 





RCR – HIRLAM reference 
center 

HARMONIE AROME cycle 38 
3 hour cycling 
ATOVS assimilation 
Soon including RADAR 
Sending monitoring files to hirlam.org 

 
Positive interaction… 

 



User contact 

Meteorologists at SMHI meets 
MetCoOp operation every 4. week 
Monthly at MET (video conference) 
Logging experiences HARMONIE 

AROME 



MetCoOp – operations -> 
  1-st line MET  7/24– monitoring 
     in case of incidents:  

• OP5 (Sweden), Nagios (Norway) 
• Ecflow  - job scheduler 
• Ester – incident registrering 

  2-nd line at SMHI  7/24  
     weather model and IT -infra 
  3-rd line MET and SMHI 
 Information routines MET-SMHI-NTNU-NSC 
 



Documentation 

1.line documentation in dokuwiki 
 
 



Change management 
  Change order in “Ester” 
  Plan a chance(What, when and how)   
      
  Different types of changes 
  Decide which and when the change will 

be implemented 
  Test (who and how long…) 
  The operation needs to be further 

developed! 



 



Co-operation 
between 

researchers 
Meeting February 

2013 
Different topics 
Temperature 
ATOVS 
Radar 
… 

 
 



 



MetCoOp organization 
Development  

(Morten Køltzow MET) The development of 
MetCoOp is responsible for improving the NWP 

model system……. 
 

 Recommendations from;  
 Operations 
 Down-stream users, 
 HIRLAM-management group, 
 Externally funded projects, 
 Any other obligations 

 
 Initiate and follow up different types of 

development processes this involves 



MetCoOp organization 
Development 

 
MetCoOp Development projects: 
 Well defined specific projects 

 Model configuration/ development  
  infrastructure changes 
 IT-development 
 verification scores  
 etc.. 

 Staffing and duration depends on project 
 All projects should include personnel with 

operational and/or IT experience 
 (Duration has an) upper limit of 6 months 

 
 



What now? 
 Finish development projects from the pre-

operational phase of MetCoOp, i.e. 
Assimilation of radar data, ATOVS and IASI 
Observation monitoring 
Daily verification set-up and Scorecard. 
 

Winter cold bias. 
 
 

Test and implementation of new cycles. 
High resolution EPS (2015). 



  

 

   



 The co-operation 
continues! 
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