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outline

- Short introduction of data assimilation;

- Observation post-processing;

- DA monitoring – Obsmon tool.

- DA diagnostic using DFS, ObsTool and MTEN;
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Data assimilation - 1

Data assimilation is the process by which observations are incorporated into a 
computer model of a real system. Applications of data assimilation arise in many 
fields of geosciences, perhaps most importantly in weather forecasting and 
hydrology. Data assimilation proceeds by analysis cycles. In each analysis cycle, 
observations of the current (and possibly past) state of a system are combined with 
the results from a numerical model (the forecast) to produce an analysis, which is 
considered as 'the best' estimate of the current state of the system. This is called 
the analysis step. Essentially, the analysis step tries to balance the uncertainty in 
the data and in the forecast. The model is then advanced in time and its result 
becomes the forecast in the next analysis cycle.

Source: wikipedia

http://en.wikipedia.org/wiki/Weather_forecasting
http://en.wikipedia.org/wiki/Hydrology
http://en.wikipedia.org/wiki/Mathematical_model
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Data assimilation - 2
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Data assimilation - 3

Observations and background Observation and background errors

Influence of single observation

Courtesy of Lindskog

Optimum interpolation – using the best linear unbiased estimation: BLUE

X
a
 – analysis; X

b
 –  background; y

0
 – observation

H/H – observation operator; R – observation error 
covariance; B – background error covariance.

The background error covariance, B, and the observation error covariance, R, 
are assumed to be known.
We assume that the observation and background errors are uncorrelated:
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Optimum interpolation – using the best linear unbiased estimation: BLUE

X
a
 – analysis; X

b
 –  background; y

0
 – observation

H/H – observation operator; R – observation error 
covariance; B – background error covariance.

Data assimilation monitoring

We usually choose the following parameters/outputs for monitoring:
- fg_depar (in ODB): y

0
– H(x

b
): innovation or first-guess departure – in observation space

- an_depart (in ODB): y
0
 – H(x

a
): analysis departure

- Observation usage status (spatial and temporal)

Example of temporal efficiency
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Obsmon monitoring tool

Obsmon consists of two components: 
                          – Observation post-processing and a shiny web interface.

I sent an instruction on how to install the obsmon shiny interface.

Similarly, I also sent how to install the obsmon post-processing part.

We monitor the functionality of the analysis system by analysing the content 
of ODB database: ECMA – input and output of the screening; CCMA – input
and outpu of minimisation, so the objective analysis process.

Focusing on surface DA, we have only ECMA, which is updated by Canari 
– the OI scheme.

To do the monitoring, we need to know well the ODB. 
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Short introduction to ODB, if needed
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Reference: Anne Fouilloux (ECMWF)
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Reference: Anne Fouilloux (ECMWF)
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Reference: Anne Fouilloux (ECMWF)

ECMA – Extended Central Memory Array; CCMA – Compressed Central Memory Array
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ODB queries

SET $obstype=-1;
SET $varno=-1;
SET $sensor=-1;
SET $press=-1;
SET $statid=-1;

CREATE VIEW obsmon_sat
SELECT
obstype@hdr,codetype@hdr,satellite_identifier,varno,lat@hdr,lon@hdr,vertco_type@body,
vertco_reference_1@body,sensor@hdr,date,time@hdr,report_status.active@hdr,report_status.
blacklisted@hdr,report_status.passive@hdr,report_status.rejected@hdr,datum_status.active@body,
datum_status.blacklisted@body,datum_status.passive@body,datum_status.rejected@body,
datum_anflag.final,an_depar,fg_depar,obsvalue,final_obs_error@errstat,biascorr_fg,lsm@modsurf
FROM hdr,body,modsurf,errstat,sat WHERE 
( obstype@hdr = $obstype ) AND 
( varno@body = $varno ) AND 
( sensor@hdr = $sensor ) AND
( vertco_reference_1@body = $press ) AND 
( satellite_identifier = $statid ) AND
( an_depar IS NOT NULL )

In obsmon a query for satellite data looks like this:
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ODB queries

SET $obstype=-1;
SET $varno=-1;
SET $press1=-1;
SET $press2=-1;
SET subtype1=-1;
SET subtype2=-1;

CREATE VIEW obsmon_conv
SELECT
obstype@hdr,codetype@hdr,statid,varno,lat@hdr,lon@hdr,vertco_type@body,vertco_reference_1@b
ody,sensor@hdr,date,time@hdr,report_status.active@hdr,report_status.blacklisted@hdr,report_status
.passive@hdr,report_status.rejected@hdr,datum_status.active@body,datum_status.blacklisted@body
,datum_status.passive@body,datum_status.rejected@body,datum_anflag.final,an_depar,fg_depar,obs
value,final_obs_error@errstat,biascorr_fg,lsm@modsurf
FROM hdr,body,modsurf,errstat WHERE 
( obstype@hdr = $obstype ) AND 
( varno@body = $varno ) AND 
( codetype@hdr >= $subtype1 ) AND
( codetype@hdr <= $subtype2 ) AND
( vertco_reference_1@body > $press1 ) AND
( vertco_reference_1@body <= $press2 ) AND
( an_depar IS NOT NULL )

In obsmon a query for conventional data looks like this:
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ODB queries

SET $obstype=-1;
SET $varno=-1;
SET $press1=-1;
SET $press2=-1;
SET subtype1=-1;
SET subtype2=-1;

CREATE VIEW obsmon_conv2
SELECT
obstype@hdr,codetype@hdr,statid,varno,lat@hdr,lon@hdr,vertco_type@body,vertco_reference_2@b
ody,sensor@hdr,date,time@hdr,report_status.active@hdr,report_status.blacklisted@hdr,report_status
.passive@hdr,report_status.rejected@hdr,datum_status.active@body,datum_status.blacklisted@body
,datum_status.passive@body,datum_status.rejected@body,datum_anflag.final,an_depar,fg_depar,obs
value,final_obs_error@errstat,biascorr_fg,lsm@modsurf
FROM hdr,body,modsurf,errstat WHERE 
( obstype@hdr = $obstype ) AND 
( varno@body = $varno ) AND 
( codetype@hdr >= $subtype1 ) AND
( codetype@hdr <= $subtype2 ) AND
( vertco_reference_2@body > $press1 ) AND
( vertco_reference_2@body <= $press2 ) AND
( an_depar IS NOT NULL )

In obsmon a query for conventional data looks like this:
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Reading ODB in Fortran 

queryname=”obsmon_sat” or “obsmon_conv”
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        cd odb_ccma/CCMA
        dcagen -F -n -N 1
        odbsql -q "SELECT obstype, statid, varno, vertco_reference_1, sensor, scanpos, an_depar, 
        fg_depar, obsvalue, biascorr_fg, lsm  FROM modsurf, hdr, desc, body, radiance  
        WHERE (obstype == 7) AND (sensor /= 16) AND (lsm >= 0.1) ;"  -o output.dat

Reading ODB using tools – odbsql 
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Visualisation of the monitoring through obsmon 

Examples from

https://shiny.hirlam.org/obsmon2/
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