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Introduction 
This supporting information gives details about PIMEP validation statistics obtained for weekly SSS CCI fields over the global ocean and for monthly fields in the Southern Ocean.
All the material presented here is not essential to the comprehension of the article but provides more detailed information to the reader.All the information presented here are not essential to the comprehension of the article but bring more information and details to the reader.








S9. Statistics of weekly satellite SSS comparisons with in situ SSS
[bookmark: _Ref71037505][bookmark: _Hlk82181684][bookmark: _Ref71037896]Table S10S9.1. Statistics of weekly satellite SSS comparisons with Argo SSS (All matchups)
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Table S10S9.2. Statistics of monthly weekly satellite SSS comparisons with Argo SSS (only match-up pairs where RR=0 mm/h, 3<U10 <12 m/s, SST>5°C, distance to coast > 800 km) 
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Table S10S9.3. Statistics of weekly satellite SSS comparisons with VOS Legos LEGOS DM TSG and GOSUD RV TSG SSS (All matchups) 
[image: ][image: C:\Users\Jacqueline Boutin\AppData\Local\Temp\table_GO_TSG_all.png]


Table S10S9.4. Statistics of monthly weekly satellite SSS comparisons with VOS Legos LEGOS DM TSG and GOSUD RV TSG SSS (only match-up pairs where RR=0 mm/h, 3<U10 <12 m/s, SST>5°C, distance to coast > 800 km)
[image: ][image: C:\Users\Jacqueline Boutin\AppData\Local\Temp\table_GO_TSG_C1.png]

S10. Statistics of monthly satellite SSS comparisons with in situ SSS in the Southen Ocean (south of 50°S)
Table S10.1. Statistics of monthly satellite SSS comparisons with Argo SSS (All matchups)
[image: ]

Table S10.2. Statistics of monthly satellite SSS comparisons with sea mammals SSS (All matchups; see a description of the dataset on https://www.salinity-pimep.org)
[image: ]
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Statistics of ASSS (Satellite - Argo) - ALL

Satellite products #  Median Mean Std RMS IQR r?>  Std*
All period
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cdoiv2 31-7dr 330240 001 000 028 028 022 0958 0.6

500327 002 005 045 045 033 0074 024

508118 0.05 003 066 066 041 0947 031
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Statistics of ASSS (Satellite - Argo) - ALL

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-9d 1269470 0.01 0.01 0.43 0.43 0.40 0.954  0.30
smos-13-bec-v2-9d 929645 -0.01 -0.01 0.50 0.50 0.38 0.958  0.28
cci-l4-esa-merged-0i-v2.31-7dr 903968 0.00 0.00 0.28 0.28 0.22 0968  0.17
SMOS+ Aquarius period
aquarius-13-or-v5-7dr 376341 -0.03 -0.08 0.48 0.48 0.32 0.891 0.24
aquarius-13-jpl-vb-7dr 360097 0.06 0.08 0.32 0.33 0.31 0910 0.23
aquarius-14-iprc-v5-1w 378544 0.00 -0.01 0.21 0.21 0.17 0961 0.13
cci-l4-esa-merged-0i-v2.31-7dr 339240 0.01 0.00 0.28 0.28 0.22 0958 0.16
SMOS+SMAP period
smap-13-rss-v4-8dr 599327 -0.02 -0.05 0.45 0.45 0.33 0974 0.24
smap-13-jpl-v5.0-8dr 598118 0.05 0.03 0.66 0.66 0.41 0947 0.31
cci-l4-esa-merged-o0i-v2.31-7dr 429984 -0.01 0.00 0.25 0.25 0.22 0980 0.17
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Statistics of ASSS (Satellite - Argo) - C1

Satellite products #  Median Mean Std RMS IQR 1’  Std*
All period

smos-13-catds-loccan—vs-9d___ 409987 0.02 002 027 027 0.21

300586 0.00 000 026 036 0.23

307045 0.00 000 017 017 0.14

22213 002 003 022 0.18

122816 0.03 0.22 0.18

Cipre-vh-Iw 125301 0.00 0.13 0.10

cdoiv23l-7dr 112743 0.00 0.16 0.13

102729 00l 002 022 022 021 0948 018

102768 0.04 004 020 020 032 0010 0.4

147040 -0.01 0.00 017 017 018 0.970 0.14
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Statistics of ASSS (Satellite - Argo) - C1

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-9d 409987 0.02 0.02 0.27 0.27 032 0924 024
smos-13-bec-v2-9d 302586 0.00 0.00 0.26 0.26  0.31 0.928 0.23
cci-l4-esa-merged-oi-v2.31-7dr 307045 0.00 0.00 0.17 0.17  0.18 0.969 0.14
SMOS+ Aquarius period
aquarius-13-or-v5-7dr 122213 -0.02 -0.03 0.22 0.22 024 0947 0.18
aquarius-13-jpl-v5-7dr 122846 0.03 0.04 0.22 0.22 024 0949 0.18
aquarius-14-iprc-v5-1w 125391 0.00 0.00 0.13 0.13 0.14 0.981 0.10
cci-l4-esa-merged-0i-v2.31-7dr 112743 0.00 0.00 0.16 0.16  0.17 0.972 0.13
SMOS+SMAP period
smap-13-rss-v4-8dr 192729 -0.01 -0.02 0.22 0.22 024 0948 0.18
smap-13-jpl-v5.0-8dr 192768 0.04 0.04 0.29 0.29 032 0910 024
cci-l4-esa-merged-0i-v2.31-7dr 147040 -0.01 0.00 0.17 0.17  0.18 0.970 0.14
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Statistics of ASSS (Satellite - TSG) - ALL

Satellite products #  Median Mean Std RMS IQR r?>  Std*
All period
smos-13-catds-loccan—vs-9d___ 9705848 0.00 001 076 076 057 0837 043

7732977 -0.02 0.01 092 092 052 0853 0.39
5925158 -0.01 -0.01 049 049 028 0866 0.21
2262004 -0.11 -0.27 120 123 0.38
1948287 0.06 0.11  0.76 Nid 0.28
-ipre-vh-1w 2231652 0.00 0.08 070 071 024 0.18
ed-0i-v2.31-7dr 2003186 -0.02 -0.02  0.61 0.61 0.31 0.23
4808432 0.02 010 0.64 064 039 0920 0.29
4999148 0.00 0.0l 083 083 047 0873 0.35

2976906 0.01 0.03 038 038 024 0914 0.18
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Statistics of ASSS (Satellite - TSG) - ALL

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-9d 9705848 0.00 0.01 0.76 0.76 0.57 0.837 0.43
smos-13-bec-v2-9d 7732977 -0.02 0.01 0.92 0.92 0.52 0.853  0.39
cci-l4-esa-merged-o0i-v2.31-7dr 5925158 -0.01 -0.01 0.49 0.49 0.28 0.866 0.21
SMOS+ Aquarius period
aquarius-13-or-v5-7dr 2262004 -0.11 -0.27 1.20 1.23 0.55 0496  0.38
aquarius-13-jpl-vb-7dr 1948287 0.06 0.11 0.76 0.77 039 0.631 0.28
aquarius-14-iprc-v5-1w 2231652 0.00 0.08 0.70 0.71 024 0.731 0.18
cci-l4-esa-merged-o0i-v2.31-7dr 2003186 -0.02 -0.02 0.61 0.61 0.31 0.817  0.23
SMOS+SMAP period
smap-13-rss-v4-8dr 4808432 0.02 0.10 0.64 0.64 039 0.920 0.29
smap-13-jpl-v5.0-8dr 4999148 0.00 0.01 0.83 0.83 0.47 0873  0.35
cci-l4-esa-merged-oi-v2.31-7dr 2976906 0.01 0.03 0.38 0.38 024 0914 0.18
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Statistics of ASSS (Satellite - TSG) - C1

Satellite products #  Median Mean Std RMS IQR r?>  Std*
All period

smos-13-catds-loccan—vs-9d___ 1074287 0.00 000 027 027 0032 024

765676 002 001 026 0.26 0936 023

814930 000 001 018 0.8 0968 0.15

283888 0.0l 002 0.4 027 0951 020

281167 0.03 001 023 020 0952 021

Cipre-vh-Iw /1731 0.00 000 017 018 0975 013

cdoiv231-7dr 271143 000 000 018 020 0970 0.15

555814 001 0.0 020 020 024 0962 0.8

550702 0.01 002 024 024 029 0040 022

131706 000 000 017 017 019 0969 0.4
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Statistics of ASSS (Satellite - TSG) - C1

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-9d 1074287 0.00 0.00 0.27 0.27 033 0932 0.24
smos-13-bec-v2-9d 765676 -0.02 -0.01 0.26 0.26 0.31 0936  0.23
cci-l4-esa-merged-0i-v2.31-7dr 814930 0.00 -0.01 0.18 0.18 0.20 0.968 0.15
SMOS+ Aquarius period
aquarius-13-or-v5-7dr 283888 -0.01 -0.02 0.24 0.24  0.27 0951  0.20
aquarius-13-jpl-v5-7dr 284167 0.03 0.04 0.23 0.24 0.29 0.952 0.21
aquarius-14-iprc-v5-1w 281734 0.00 0.00 0.17 0.17  0.18 0.975 0.13
cci-l14-esa-merged-0i-v2.31-7dr 271143 0.00 0.00 0.18 0.18 0.20 0970 0.15
SMOS+SMAP period
smap-13-rss-v4-8dr 555814 -0.01 -0.01 0.20 0.20 0.24 0962 0.18
smap-13-jpl-v5.0-8dr 554702 0.01 0.02 0.24 0.24  0.29 0.940 0.22
cci-l4-esa-merged-0i-v2.31-7dr 431706 0.00 0.00 0.17 0.17  0.19 0.969 0.14
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Statistics of ASSS (Satellite - Argo) - ALL

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-18d 106637 0.02 0.02 0.22 0.22 0.26 0.344 0.19
cci-l4-esa-merged-0i-v2.31-30dr 59375 0.01 0.01 0.21 0.21 0.22 0.363 0.16
SMOS+ Aquarius period
aquarius-13-or-v5-1m 32559 0.04 -0.04 0.64 0.64 033 0.131 0.25
aquarius-13-jpl-v5-1m 28297 0.20 0.20 0.28 0.34 032 0.251 0.24
aquarius-14-iprc-v5-1m 27161 0.02 0.02 0.10 0.11 0.11  0.753 0.09
cci-l4-esa-merged-0i-v2.31-30dr 20269 0.04 0.04 0.23 0.23 0.23 0.358 0.17
SMOS+SMAP period
smap-13-rss-v4-1m 52516 -0.09 -0.16 0.61 0.63 0.40 0.144 0.30
smap-13-jpl-v5.0-1m 50470 0.13 0.06 0.99 0.99 0.61 0.052 045
cci-l4-esa-merged-0i-v2.31-30dr 29762 -0.01 -0.01 0.20 0.20 0.21 0.367 0.16
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Statistics of ASSS (Satellite - Sea mammals) - ALL

Satellite products # Median Mean STD RMS IQR r? STD*
All period
smos-13-catds-locean-v5-18d 63465 -0.03 -0.03 0.25 0.25 0.29 0.176  0.22
cci-l4-esa-merged-0i-v2.31-30dr 33319 -0.02 -0.02 0.25 0.25 0.25 0.159  0.19
SMOS+ Aquarius period
aquarius-13-or-v5-1m 26447 0.12 -0.08 1.06 1.07  0.39 0.020 0.28
aquarius-13-jpl-v5-1m 22593 0.31 0.29 0.37 0.47 045 0.090 0.34
aquarius-14-iprc-v5-1m 17804 -0.02 -0.02 0.11 0.11 0.12  0.737 0.09
cci-l4-esa-merged-0i-v2.31-30dr 17013 0.01 0.01 0.26 0.26 0.26 0.222 0.19
SMOS+SMAP period
smap-13-rss-v4-1m 12913 0.00 -0.15 0.95 0.96 046 0.004 0.34
smap-13-jpl-v5.0-1m 12001 0.04 -0.22 1.98 1.99 0.64 0.012 046
cci-l4-esa-merged-0i-v2.31-30dr 6907 -0.04 -0.03 0.21 0.22 0.21 0.022 0.16
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