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1. AR RECON 2018 

• What we have found in NAVGEM:   

• Magnitude of the impact of RECON obs are 2.5 to 3.5 x larger 

than that of NA radiosonde obs for a global error metric.  

• Largest impact from temperature and wind obs, smaller 

impact from moisture obs. 

• RECON observations result in complex structure changes. 

Changes propagate downstream quickly. 

 

 

• What we don’t know yet (future work):  

• What is the quantitative impact of RECON obs on NA 

forecast skill?  

• Why is impact of moisture obs smaller than expected? 

• What are the results in COAMPS? 
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Precipitation Signal from RECON obs 

NRL Coupled Ocean/Atmosphere 
Mesoscale Prediction System forecast 

/ adjoint systems were used to 
produce sensitivity of forecast west 
coast precipitation to changes in the 

initial state.  Forecasts were produced 
every 6 hours for flight planning lead 

times of 1, 2 and 3 days. 

Adjoint sensitivity was used 
along with other products to 

produce flight plans.  COAMPS 
adjoint highlighted the structure 

of the AR, often in regions of 
strong moisture gradients. 

The Navy Global Environmental Model is used to look at the impact of the 
reconnaissance “RECON” observations on the analysis and short term forecasts 

 
 

• Forecast Sensitivity/Observation Impact (FSOI): Uses the adjoint of the 
forecast model and the adjoint of the hybrid 4-d VAR data assimilation 
system to calculate the impact of each observation on the 24-h forecast error  
• Forecast error is measured in terms of global total energy  
• Compare the impact from RECON with North American Radiosondes 
• Compare the impact from moisture, temperature and wind observations 

 
• Data Denial Studies:  Run the DA-Forecast system with and without the AR 

RECON observations 
• How is the model AR changed by “standard” observations? 
• How is the model AR changed by RECON observations? 
• How does the “signal” from the RECON observations propagate 

downstream? 
 

• Future Work: 
• Perform similar experiments with COAMPS 
• Quantify NA forecast skill changes due to dropsondes 
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Dropsondes 
have larger ob 
impact than 
radiosondes on 
average (less 
dense observing 
network over 
EPAC than NA).  

4. Observation Impact Studies with NAVGEM 

IOP3: 1 FEB Ob Impact from Dropsondes and NA 

Radiosondes for Winds 
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Wind obs  (and 
temperature 
obs) tend to 
have larger 
impact than 
pseudo-RH obs.   
 
Why this 
apparent 
inconsistency 
with COAMPS 
adjoint 
sensitivity? 

Magnitude of Impact per Observations for 
RECON (solid) and NA Radiosondes (dotted)  

u,v,t have larger per-ob impact 
than moisture.  RECON impact 2.5 
to 3.7 times greater than NA 
Radiosonde impact. 

Observation Net Impact for for RECON 
(solid) and NA Radiosondes (dotted): 

Negative is beneficial  

Global reduction in 24-h global forecast 
error from RECON is 35-45% as large as 
the reduction from the NA radiosondes. 
Biggest reductions from u, v, t. The 
observation sets are not always 
beneficial (not unexpected). 

T, RH, U, V T, RH, Winds 
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Ob Impact 
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Why is pseudo-RH 
impact smaller than 
wind or temperature 
impact? 
• Assigned ob errors 

look reasonable. 
• Ob impact not a 

function of 
background RH. 

Obs. as a f(hPa), rejected obs. highlighted 

More pseudo-RH obs are being 
rejected, particularly in mid 
troposphere, than wind or temp obs. 
 
Next Steps 
• Examine profiles, qc, forecast 

sensitivity. 
• Data denial studies. 
• Model validation. 

Addition of RECON obs increases the magnitude of the corrections in the 
vicinity of the dropsondes. 

27JAN Case: 850-hPa temperature for 6-h background forecasts and analyses 

Correction due 
to standard 

obs. 

Correction due 
to standard 

obs. plus 
RECON 

Difference 

RECON obs change structure along and on the warm side of the front. 

27JAN Case: Temperature analysis cross section at 155W for control (black) 
and RECON (green). Difference field shaded. 

RECON obs changes to moisture field are very complex and of smaller 
spatial scale than for other fields. 

27JAN Case: Moisture analysis cross section at 155W for control 
(black) and RECON (green). Difference field shaded. 

Phase speed, 15O/day 
or 12 m/s 

Group speed, 25O/day 
or 20 m/s 
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HI              WA                        ME                            UK   

Difference between control and RECON forecasts for 200-hPa V, averaged from 35-50N 

Signal from RECON obs propagates downstream quickly, advances ahead of 
phase speed. 

     0-12h PCP                        12-24h PCP    24-48h PCP  
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01 FEB case: Signal from RECON reaches NW rain event in 24-48h. 


