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What is it all about?
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It's about finding the differences
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Example of multiple collocations (SCIA v3.01 O, vs Belgrano sonde)
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—16.8n 578 km
—15.2h 656 km
—15.1h 208 km
—13.5h 735 km
—13.5h 230 km
—11.8n 480 km
—11.8n 497 km
—10.2h 426 km
—10.1h 423 km
—8.5h 412 km
—8.5h 652 km
6.6h 744 km
8.2h 771 km
8.3h 248 km
9.9h 124 km
11.5h 610 km
11.6h 386 km
13.2h 567 km
13.2h 330 km
14.9h 384 km
14.9h 523 km
16.5h 709 km
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Issues with comparisons and validations

Differences in space (distance and spatial coverage)

Differences in time (also measurement duration and discontinued time series)
Differences in sampled air masses

Differences in vertical resolutions

Differences in measured quantities

Differences in used ancillary data

Differences in interpretation of variable names/terminology

Differences in the reported uncertainties

Dependencies (circular validation)

Incomplete/missing/unverified information

What is the reference (who is right, how right are they, and are they always right)?
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Effect of basic assumptions: gravity on temperature from lidar
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What to report?

Mean profiles for satellite and validation instruments
Standard deviations of these profiles

Mean differences

Standard deviation of the differences

Median differences

Standard errors

(inter)percentile differences

Necessary to group by certain observation characteristics when behaviour is very
different

But, request of satellite operator to summarise the quality into a single number !
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SCIAMACHY v5.02 ozone profiles vs lidar
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SCIAMACHY v5.02 ozone profiles vs lidar — application of AVKs

POLAR MID—-LATITUDE TROPICAL
50 T LI LA LR R | 50 T T LI LA R LI R | 50 T LI LI R L LR |
MEDIAN MEDIAN MEDIAN
16 & 84 pct 16 & 84 pct 16 & 84 pct
2.5¢& 97.5<pct] .3 2.8 & 97.5 pct],8717 2.5 & 97.5 pst] 3947
L 1 124 207
| t: i
40F, 1%%48 40f 188¢7 4o ] §4
2 19 :
41 1 % 0
7 O 1
4 e i
—~ 30 11584 30f 115788 30f 13]
E 1401 74 4% 1
= 128 3 1
()
$ 13} ¢ 3
4 o 18
<
201 ] 20 ] 20 13177
) TH 4 3
10 10 10F
Total pairs] 3262 Used Total pairsy 19772 Used Total pairs:| 4484 Used
ot b1 1 Ipairs oty b1 1 pairs ot b1 1 dpairs
-40 -20 0 20 40 -40 -20 0 20 40 -40 -20 0 20 40

Difference (%), (SCIA v502-VALID)-VALID™"

Assumption was that convolved lidar data would agree better with SCIAMACHY ..



SCIAMACHY v5.02 ozone versus lidar — scan angle dependence
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SCIAMACHY v5.02 versus lidar: ozone 2002-2011
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How do the “validation instruments” compare?

Overlap in altitude coverage between sonde and lidar, and between lidar and
microwave radiometer

Other factors also play a role: site location, time of measurement,
measurement frequency/distribution - observed differences do not always
mean that the instruments would not agree



Altitude (km)

Altitude (km)

GOMOS HRTP v6.01 versus
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MIPAS ML2PP v6 ozone profiles
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Wish list

Avalilable, accurate and updated documentation
Communication across disciplines

Standardised approaches: use of common constants, assumptions, ancillary
models/data, algorithms, definitions

HOW STANDARDS PROLFERATE:
(65 AJC CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, £TC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.

17! RiDIcULoLS)
WE NEED To DENELORP
ONE UNNERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH!
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SITUATION:
THERE ARE
|5 COMPETING
CTANDPRDS.

Have an efficient meeting!

Source: xkcd.com/927
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