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Introduction

 IASI data assimilation was technically prepared for new cycle 36t1 with 
ALADIN 3DVAR data assimilation system at HMS by A. Trojakova

● Pre-processing, observation monitoring and first results with forecast 
impact.

 Open questions:

● Problems  within VarBC correction in observation monitoring.

● Problems with analysis impact during passive assimilation.

 Cycle 36t1 contains a lot of innovations for VarBC:

● Add new modules – for allsky (varbc_allsky.F90), ozone radiance data 
(varbc_to3.F90), ...

● Add new namelist groups (&NAMVARBC_RAD, &NAMVARBC_TO3, ...) 

● Logical keys (yconfig%ncstart, yconfig%npredcs, ...)

→changes with VarBC settings (mainly coldstart)



  

VarBC
 VarBC – observation bias correction implemented into the variational 

assimilation system 3DVAR. Initialization:

● warmstart (from available varbc file)

–  include bias information (group tables & bias parameters) 

–  FG departures are close to zero from beginning

● coldstart (not available input varbc file)

 – new group table (from available observations)

 – bias parameters updated every analysis and FG departures 
converge to zero



  

VarBC settings
 Coldstart settings in screening namelist (&NAMVARBC_RAD):

1) YCONFIG(sensor,channel)%NCSTART = 0
– set the bias parameters to zero for $sensor, $channel

2) YCONFIG(sensor,channel)%NCSTART = 1
– use available bias information (from varbc file otherwise default value)

3) YCONFIG(sensor,channel)%NCSTART = 2 
– use mode of FG departures as the first information 
– default but NOT WORK CORRECTLY!! (change)

 Switch-off VarBC for channels:
YCONFIG(sensor,channel)%NPARAM = 0

 Selection of predictors (default settings in Arp/module/varbc_rad.F90)
YCONFIG(sensor,channel)%NPARAM = 8
YCONFIG(sensor,channel)%PREDCS(1:8) = 0,1,2,5,6,8,9,10



  

Coldstart settings 
(namelist)

Switch on VarBC

New module for 
allsky radiance 
data, ozone data, 
total column water 
vapour

Coldstart settings



  

Coldstart settings (2 option)
2) Modification in Arp/module/varbc_rad.F90

Available input varbc file → bias information from varbc file
Not available input varbc file → ncstart (set to zero) → coldstart

Set to zero



  

Coldstart experiments
No modification for coldstart (not set ncstart to zero value)

Not convergence period, no data passed screening first day



  

Coldstart experiments
After namelist modification (ncstart = 0 for IASI channels)
4-5 days warmup period, impact to analysis ?? (passive assimilation)
→problem only for channels where are used stratospheric predictor 5, 6



  

VarBC predictors

Predictors used for IASI 
channels



  

Top of model at HMS

43 vertical levels; top at ~5 hPa

MODEL TOP
     (5 hPa)

Predictor 5
(1-10 hPa)

Predictor 6
(5-50 hPa)



  

Top of model at HMS

 Check possibly-problematic predictors in screening namelist

Normalize the predictors → pi < 1  
(see predictor definition)



  

Predictors experiments

 ALADIN/CZ (previous presentation) → no problem with predictors 5,6

 ALADIN/HU (iasi, mhs, amsu-a,b, seviri)
 One month used for bias correction spinup

EXP1 – all predictors
EXP2 – no predictor 5
EXP3 – no predictors 5,6



  

All predictor experiment



  

Not p5 experiment



  

Not p5,6 experiment



  

Forecast impact of p5,6

 Question: positive or negative impact of preditors 5,6?

 Initialization varbc file from experiment EXP3 (not used 
predictors 5 and 6) and EXP1 (used all predictors)

 Active assimilation of IASI, AMSU-A,B, MHS, SEVIRI for 15 
days

 Experiments:

● IASI36a2 – no predictors 5 and 6 for all sats 
● IASI36a3 – all predictors



  

Forecast impact of p5,6

 Not used predictors: slightly improvement analysis 50-20hPa (temp[b], 
geop[b]), 500-300hPa (rh[b,rms], geop[b]) 

Rmse 500 hPa

Bias 50 hPa

Figure – red line (not used p5,6), blue line (used all predictors)



  

Forecast impact of p5,6

 Degradation in analysis above 10-20hPa: temp (rmse, bias)

Figure – red line (not used p5,6), blue line (used all predictors)

Rmse 10 hPa

Bias 10 hPa



  

Forecast impact of IASI
Experiments settings:

 Pre-processing (A. Trojakova)
 assimilation system in the table
 active assimilation (1.-15.10.2011)
 VarBC (24h-cycling)
 verification against TEMP

 IASI channel selection:
1) NWP monitoring statistics separately for 

land and sea (< 0.2K) – identify possibly-
problematic channels (comparsion O-G) 

2) Rejected channels with peak of weight 
function  above the top of model (< 5hPa; 
ie 11-15 on figure) and on the surface (ie 1-
4 on figure)



  

Channel selection

 Separately land and sea

● CO2 channels: impact to temperature profile (high middle atmosphere)

● H2O channels: humidity profile; weighting function ~ 500 hPa



  

Weighting function

Middle atmosphere

High atmosphere Low atmosphere

CO2 channels



  

Forecast impact of IASI

  improvement & degradation  improvement & degradation



  

Forecast impact of IASI

  improvement & degradation



  

Forecast impact of IASI
Improvement: 

– temp(30-50hPa) rmse, bias
– slightly geop(20-30hPa) bias

  improvement & degradation

Degradation: 
– RH(high, middle) rmse, bias



  

Conclusion

 Fix the problems in VarBC (coldstart settings and use of 
stratospheric predictors 5 and 6)

● coldstart settings – ensure set ncstart = 0  for all channels and sensors (via 
namelist or modification in routine varbc_rad.F90)

● check top of model and possibly-problematic predictors in screening 
namelist

●  consider the application of predictor 5 and 6 in VarBC (slightly negative 
impact for forecast at HMS for middle and high atmosphere → top of 
model 5hPa)

 Channel selection (based on observation monitoring)

 Neutral, slightly negative impact for RH (middle, high), slightly 
positive T,geop (very high) for forecast 



  

Future plans

 Channel selection:

● more channel selection methods
● MTEN (Moist Total Energy Norm) – sensitivity of 

forecast to different observation groups (e.g. groups of 
channels)

 Progressive active assimilation for groups of channels (H2O, 
CO2, CO, atm. window ...)



  

Thank you for your attention.
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