
Using ERDDAP to monitor and analyze DA systems performance





Since we are operationally downloading 
and pre-processing the Mercator-Océan
output for open boundary conditions, we 
also interpolate that analysis to the 
observation locations for near-real-time 
analysis of comparative model skill.
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Using ERDDAP to monitor and analyze DA systems performance http://tds.marine.rutgers.edu/erddap/tableda
p/DOPPIO_REALTIME_MOD.graph?longitude%
2Clatitude%2CdJ_csVflxPioneer_outer1&time
%3E=2019-07-
22T00%3A00%3A00Z&time%3C=2019-07-
29T00%3A00%3A00Z&depth%3C=-
1&.draw=markers&.marker=5%7C5&.color=0x
000000&.colorBar=%7C%7C%7C%7C%7C&.bg
Color=0xffccccff

http://tds.marine.rutgers.edu/erddap/tabledap/DOPPIO_REALTIME_MOD.graph?longitude%2Clatitude%2CdJ_csVflxPioneer_outer1&time%3E=2019-07-22T00%3A00%3A00Z&time%3C=2019-07-29T00%3A00%3A00Z&depth%3C=-1&.draw=markers&.marker=5%7C5&.color=0x000000&.colorBar=%7C%7C%7C%7C%7C&.bgColor=0xffccccff


Standard deviation of MARACOOS cross-shelf transport observation impact metric computed for 3 months of output 
(Oct-Dec, 2018) from the real-time system. Impacts are for (left) u- and (right) v-component of vector total velocity 
measured by the MARACOOS HF-radar network. 
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We post-process the obs, 
fwd and mod files to 
assemble the:

• innovation
• increment
• residual
• observation error
• background error
• obs. impact (from first 

outer loop)

which are all in the 
observation space and 
with the same datum 
dimension

Using ERDDAP we can easily download subsets of the data 
from different observing platforms and contrast prior and 
posterior data-model misfit. 



We post-process the obs, 
fwd and mod files to 
assemble the:

• innovation
• increment
• residual
• observation error
• background error
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which are all in the 
observation space and 
with the same datum 
dimension

http://tds.marine.rutgers.edu/erddap
/tabledap/wc13_mod_i4dvar.graph

http://tds.marine.rutgers.edu/erddap
/tabledap/wc13_mod_psas.graph

We’ve done this for the WC13 test case:

(Only PSAS has observation impacts.)
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Original WC13 outputs are here:
http://tds.marine.rutgers.edu/thredds/catalog/projects/wilkin/
wc13/catalog.html

http://tds.marine.rutgers.edu/erddap/tabledap/wc13_mod_i4dvar.graph
http://tds.marine.rutgers.edu/erddap/tabledap/wc13_mod_psas.graph
http://tds.marine.rutgers.edu/thredds/catalog/projects/wilkin/wc13/catalog.html


Statistics of prior and posterior errors inform us about the validity of the 
assumed observation and background error hypotheses

Mattern, J. Paul, C. A. Edwards, and A. M. Moore, 2018, "Improving variational data assimilation through background and observation error adjustments." Monthly Weather Review 146.2: 
485-501.

Desroziers, G, L. Berre, B. Chapnik, and P. Poli, 2005: Diagnosis of observation, background and analysis-error statistics in observation space. Quart. J. Roy. Meteor. Soc., 131, 3385–3396, 
https://doi.org/10.1256/qj.05.108.



Objective adjustment of 4D-Var observation and background error assumptions

Mattern, J. Paul, C. A. Edwards, and A. M. Moore, 2018, "Improving variational data assimilation through background and observation error adjustments." Monthly Weather Review 
146.2: 485-501.

Desroziers, G, L. Berre, B. Chapnik, and P. Poli, 2005: Diagnosis of observation, background and analysis-error statistics in observation space. Quart. J. Roy. Meteor. Soc., 131, 3385–
3396, https://doi.org/10.1256/qj.05.108.

For a linearized observation operator, Desroziers et al. 
(2005) show that the following relationships should 
approximately hold for correctly specified variational 
DA systems:

Building on ideas of Desroziers and others, Mattern et 
al. (2018) construct a Fixed Point Iteration to adjust 
background and observation errors to improve the 
consistency of the DA system error statistics.
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% time range and type and/or provenance selection

switch opt
% ...
case 6.3 % IR SST

sub = find(data.obs_type==6 & data.obs_provenance >=301 ...
& data.obs_provenance <=303);

label = 'infrared SST';
case 6.5 % in situ T

sub = find(data.obs_type==6 & data.obs_provenance >=601 ...
& data.obs_provenance <=799);

label = 'in situ SST';
end

% extract subset
cobs = data.obs_value(sub);
cres = data.residual(sub);
cinn = data.innovation(sub);
cinc = data.increment(sub);
coer = data.obs_error(sub);
cber = data.BgError_value(sub);
cday = data.time(sub);

% compute Desroziers diagnostics
Ni = length(obs);
if Ni>0

Ni(j) = Ni;
sigmaot(j) = sqrt((res'*inn)/Ni);
sigmabt(j) = sqrt((inc'*inn)/Ni);
sigmaoe(j) = sqrt((oer'*oer)/Ni);
sigmabe(j) = sqrt((ber'*ber)/Ni);
sigmada(j) = mean(day);
j = j+1;

end
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Revise estimated background and observation error 
and repeat the analysis

% time range and type and/or provenance selection

switch opt
% ...
case 6.3 % IR SST

sub = find(data.obs_type==6 & data.obs_provenance >=301 ...
& data.obs_provenance <=303);

label = 'infrared SST';
case 6.5 % in situ T

sub = find(data.obs_type==6 & data.obs_provenance >=601 ...
& data.obs_provenance <=799);

label = 'in situ SST';
end

% extract subset
cobs = data.obs_value(sub);
cres = data.residual(sub);
cinn = data.innovation(sub);
cinc = data.increment(sub);
coer = data.obs_error(sub);
cber = data.BgError_value(sub);
cday = data.time(sub);

% compute Desroziers diagnostics
Ni = length(obs);
if Ni>0

Ni(j) = Ni;
sigmaot(j) = sqrt((res'*inn)/Ni);
sigmabt(j) = sqrt((inc'*inn)/Ni);
sigmaoe(j) = sqrt((oer'*oer)/Ni);
sigmabe(j) = sqrt((ber'*ber)/Ni);
sigmada(j) = mean(day);
j = j+1;

end
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Using ERDDAP as a back-end to web-based graphical displays
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