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This document describes the tests performed to compare the performance of RTTOV v11.3 with that of RTTOV v11.2.

Tests were performed on an Intel desktop (Sandybridge) and a Cray XC-40 (Ivybridge). Calculations were performed
for AMSU-A (all channels) and TASI (183 channels). Runs were carried out both with and without interpolation, for one
profile at a time and for several profiles at a time (for AMSU-A only).

For AMSU-A, the FASTEM-5 surface emissivity model was used in both RTTOV v11.2 and v11.3. The ISEM
emissivity model was used for IASI. The tests were set up identically for both versions with the same options being
selected for each and the same 54 level coefficient files being used in both cases.

Tests 17-24 used a 54-level clear-sky profile and either a 54-level, version 7 predictor coefficient files or a 101-level,
version 7 predictor coefficient file. Tests 25-32 used a 101-level clear-sky profile and either a 54-level, version 9
predictor coefficient files or a 101-level, version 9 predictor coefficient file.

Tests 33-36 used a 54-level clear-sky profile (ocean) and version 9 predictor coefficient file and the effects of Rayleigh
scattered solar radiation were taken into account (VIS/NIR channels). RTTOV also modelled the surface reflectance.

Tests 37-56 used a 101-level clear-sky profile and a 101-level, version 9 predictor coefficient file for clear-sky
calculations. Tests 37-48 used cloud and/or aerosol profiles on 101 levels. Tests 49-56 used a 101-level PC coefficient

file.

The following table lists the clear-sky tests:

Test Platform | Sensor Coefs nchannels | nprofiles | Interp? | notes | Model
Number pred/levels per call
1 noaa amsua v7, 54 15 1 N direct
2 noaa amsua v7, 54 15 10 N direct
3 noaa amsua v7, 101 15 1 Y direct
4 noaa amsua v7, 101 15 10 Y direct
5 noaa amsua v7, 54 15 1 N K
6 noaa amsua v7, 54 15 10 N K
7 noaa amsua v7, 101 15 1 Y K
8 noaa amsua v7, 101 15 10 Y K
9 noaa amsua v7, 54 15 1 N TL
10 noaa amsua v7, 54 15 10 N TL
11 noaa amsua v7, 101 15 1 Y TL
12 noaa amsua v7, 101 15 10 Y TL
13 noaa amsua v7, 54 15 1 N AD
14 noaa amsua v7, 54 15 10 N AD
15 noaa amsua v7, 101 15 1 Y AD
16 noaa amsua v7, 101 15 10 Y AD
17 metop iasi v7, 54 183 1 Y direct
18 metop iasi v7, 101 183 1 N direct
19 metop iasi v7, 54 183 1 Y K
20 metop iasi v7, 101 183 1 N K
21 metop iasi v7, 54 183 1 Y TL
21 metop iasi v7, 101 183 1 N TL
23 metop iasi v7, 54 183 1 Y AD
24 metop iasi v7, 101 183 1 N AD
25 metop iasi v9, 54 183 1 Y direct
26 metop iasi v9, 101 183 1 N direct
27 metop iasi v9, 54 183 1 Y K
28 metop iasi v9, 101 183 1 N K
29 metop iasi v9, 54 183 1 Y TL
30 metop 1asi v9, 101 183 1 N TL
31 metop 1asi v9, 54 183 1 Y AD
32 metop 1asi v9, 101 183 1 N AD
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33 msg seviri v9, 54 3 1 N solar direct
34 msg seviri v9, 54 3 1 N solar K
35 msg seviri v9, 54 3 1 N solar TL
36 msg seviri v9, 54 3 1 N solar AD
The following table lists the cloud and aerosol-affected tests:
Test Platform | Sensor Coefs nchannels | nprofiles | Interp? | Notes | Model
Number pred/levels per call
37 metop iasi v9, 101 183 1 N aer direct
38 metop iasi v9, 101 183 1 N aer K
39 metop iasi v9, 101 183 1 N aer TL
40 metop iasi v9, 101 183 1 N aer AD
41 metop iasi v9, 101 183 1 N cld direct
42 metop iasi v9, 101 183 1 N cld K
43 metop iasi v9, 101 183 1 N cld TL
44 metop iasi v9, 101 183 1 N cld AD
45 metop iasi v9, 101 183 1 N aer+cld | direct
46 metop iasi v9, 101 183 1 N aer+cld K
47 metop iasi v9, 101 183 1 N aer+cld TL
48 metop iasi v9, 101 183 1 N aer+cld AD
The following table lists the Principle Component tests:
Test Platform | Sensor Coefs channels/ | nprofiles Reconstructed Model
Number pred/levels | pcscores | per call | radiances/jacobians

49 metop iasi v9, 101 300/100 1 N direct

50 metop iasi v9, 101 300/100 1 N K

51 metop iasi v9, 101 300/100 1 N TL

52 metop iasi v9, 101 300/100 1 N AD

53 metop iasi v9, 101 300/100 1 Y direct

54 metop iasi v9, 101 300/100 1 Y K

55 metop iasi v9, 101 300/100 1 Y TL

56 metop iasi v9, 101 300/100 1 Y AD

Each test was run for a large number of profiles. The median result of 3 runs is reported here. The total number of
profiles processed in each test is given in the following tables:

Tests 1-32:
AMSU-A _
Direct/TL/AD/K 10000 profiles
IASI
direct/TL/AD 10000
IASI
K 1000
Tests 33-36:
SEVIRI .
Direct/TL/AD/K 100000 profiles
Tests 37-56:
IASI .
Direct/TL/AD 1000 profiles
IASI
K 100
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The timing results are shown in the table on the following page; all times given are times per profile in ms. Notes on

results:

e All timings were taken from the RTTOV test suite.

e ifort version 15.0.1 and gfortran 4.4.7 (distributed with RHEL 6.4) were used on the Intel platform and the
Cray Fortran compiler 8.3.4 was used on a Cray XC-40 supercomputer.

e Tests that are at least 10% faster for RTTOV 11.3 vs 11.2 are highlighted in
slower are highlighted in red. Tests that are over 5% faster but less than 10% faster are highlighted in
whereas those that are between 5% and 10% slower are highlighted in

and those that are 10%
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Test Intel Intel Intel Intel Intel Intel Cray Cray Cray
Number | gfortran | gfortran | gfortran ifort ifort ifort v11.2 | vi1.3 |v11.2:v11l.3
vil.2 vil.3 |v11.2:vi11l.3 | v11.2 | v11.3 |v11.2:v1l.3

1 0.152 0.151 0.99 0.116 | 0.116 1.00 0.125 | 0.123 0.98
2 0.131 0.132 1.01 0.087 | 0.087 1.00 0.09 0.091 1.01
3 0.253 0.255 1.01 0.182 | 0.183 1.01 0.186 | 0.184 0.99
4 0.216 0.216 1.00 0.134 | 0.136 1.01 0.146 | 0.146 1.00
5 0.38 0.377 0.99 0.341 | 0.33 0.97 0.366 | 0.36 0.98
6 0.325 0.321 0.99 0.265 | 0.26 0.98 0.363 | 0.356 0.98
7 0.694 0.684 0.99 0.508 | 0.499 0.98 0.539 | 0.542 1.01
8 0.597 0.588 0.98 0.432 | 0.418 0.97 0.552 | 0.574 1.04
9 0.246 0.247 1.00 0.205 | 0.204 1.00 0.23 0.23 1.00
10 0.21 0.212 1.01 0.154 | 0.151 0.98 0.177 | 0.175 0.99
11 0.433 0.428 0.99 0.327 | 0.326 1.00 0.349 | 0.347 0.99
12 0.343 0.341 0.99 0.244 | 0.241 0.99 0.283 0.28 0.99
13 0.273 0.272 1.00 0.234 | 0.234 1.00 0.266 | 0.265 1.00
14 0.236 0.232 0.98 0.181 | 0.18 0.99 0.209 | 0.208 1.00
15 0.506 0.503 0.99 0.374 | 0.372 0.99 0.395 | 0.395 1.00
16 0.409 0.41 1.00 0.285 | 0.284 1.00 0.338 | 0.332 0.98
17 1.451 1.447 1.00 0.89 0.882 0.99 1.054 | 1.066 1.01
18 2.461 2.46 1.00 1481 | 1.495 1.01 1.688 | 1.681 1.00
19 2.909 2.949 1.01 1.838 | 1.844 1.00 2.692 | 2.694 1.00
20 3.686 3.749 1.02 2.276 | 2.286 1.00 3.116 3.12 1.00
21 4.3 4.33 1.01 3.68 3.57 0.97 5.66 5.49 0.97
22 7.88 8 1.02 5.65 5.6 0.99 8.13 7.8 0.96
23 20.44 20.37 1.00 16.9 16.7 0.99 20.9 21.22 1.02
24 19.75 19.67 1.00 17.2 17.08 0.99 20.76 | 22.02 1.06
25 2.214 2.213 1.00 1.5 1.497 1.00 1.988 [ 1.973 0.99
26 3.7 3.701 1.00 2.535 | 2.529 1.00 3.245 | 3.243 1.00
27 5.278 5.333 1.01 3.519 | 3.518 1.00 5.502 | 5.477 1.00
28 6.318 6.334 1.00 4.176 | 4.187 1.00 6.153 | 6.154 1.00
29 2.47 2.462 1.00 1.827 | 1.826 1.00 2.46 | 2.388 0.97
30 4.498 4.499 1.00 3.066 | 3.041 0.99 3.911 | 3.971 1.02
31 5.891 5.889 1.00 4.44 4.443 1.00 7.261 | 7.326 1.01
32 6.829 6.845 1.00 5.341 | 5.39 1.01 8.183 | 8.323 1.02
33 0.089 0.088 0.99 0.069 | 0.069 1.00 0.077 | 0.077 1.00
34 0.273 0.271 0.99 0.203 | 0.203 1.00 0.193 | 0.192 0.99
35 0.185 0.184 0.99 0.144 | 0.144 1.00 0.147 | 0.146 0.99
36 0.204 0.203 1.00 0.164 | 0.166 1.01 0.159 | 0.159 1.00
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Test Intel Intel Intel Intel Intel Intel

Number | gfortran | gfortran | gfortran ifort ifort ifort Cray Cray Cray

vil.2 vil.3 |v11.2:vi11.3 | v11.2 | v11.3 |v11.2:vil1l.3 | v11.2 | v11.3 | v11l.2:v1l.3

37 5.48 5.57 1.02 3.83 3.87 1.01 4.84 4.71 0.97
38 28.8 28.3 0.98 23.3 22.9 0.98 26 25.7 0.99
39 10.33 10.27 0.99 7.53 7.53 1.00 9.57 9.52 0.99
40 12.06 12.12 1.00 9.37 9.38 1.00 12.53 | 12.77 1.02
41 94.53 94.44 1.00 49.44 | 49.89 1.01 72.23 | 72.94 1.01
42 192.3 192 1.00 124.8 | 126.2 1.01 175.7 | 180.8 1.03
43 165.24 165.79 1.00 93.22 | 93.22 1.00 132.71 | 132.74 1.00
44 166.93 167.11 1.00 111.28 | 111.88 1.01 148.74 | 145.92 0.98
45 102.9 103.02 1.00 52.64 | 52.87 1.00 73.22 | 735 1.00
46 212 211.6 1.00 134.3 | 135.1 1.01 178.2 | 173.6 0.97
47 181.45 | 181.51 1.00 100.4 | 99.82 0.99 135.52 | 135.16 1.00
48 186.15 185.32 1.00 119.11 | 118.88 1.00 149.36 | 149.38 1.00
49 6.4 6.39 1.00 4.07 4.06 1.00 5.42 5.54 1.02
50 57.4 57.3 1.00 53.1 52.5 0.99 48.5 47.6 0.98
51 11 10.94 0.99 7.35 7.37 1.00 10.44 | 10.43 1.00
52 12.26 12.23 1.00 9.82 9.77 0.99 14.16 | 14.06 0.99
53 6.42 6.53 1.02 4.01 4 1.00 5.97 5.9 0.99
54 82.8 82.5 1.00 68.9 68.7 1.00 70.9 71.6 1.01
55 11.16 11.19 1.00 7.35 7.33 1.00 11.36 | 10.66 0.94
56 12.48 12.44 1.00 9.85 9.8 0.99 14.03 14.6 1.04




