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Model: weakly coupled UFS cycling, identical in all four runs



Four experiments, three fishing-vessel networks
Experiment Tropical moorings Fishing vessels Other in-situ ocean (WOD)

FULL_INPUT ✓ ✓ ✓

NO_MOORINGS — ✓ ✓

NO_FVON — — ✓

NO_INSITU — — —

FVON · US northeast shelf
eMOLT and CFRF vessels; loggers on trawls and 
lobster traps

Accuracy: ±0.1 °C (Lowell)

Latency: cell upload on haul-back, hours to days

Here: all year; 1 382 sites, 94 215 obs, O−B 0.8 
°C

fvon.org · erddap.fvon.org

FishSOOP · Australia (IMOS)
Moana sensors on the gear of 30+ vessels in 
2023

Accuracy: ±0.05 °C, depth ±0.5%

Latency: deck unit on haul-back; near real time, 
GTS

Here: from 14 Apr; 21 103 sites, 861 317 obs, 
O−B 0.7 °C

imos.org.au · AODN portal

Moana · New Zealand
Mangōpare (Moana TD) sensors on 250+ vessels

Accuracy: ±0.05 °C

Latency: automatic deck unit, near real time, GTS

Here: from 12 Oct; 12 022 sites, 407 785 obs, 
O−B 0.6 °C

moanaproject.org



Fishing-vessel observing programmes worldwide

There is movement towards organized EU and US FVON networks (contact me if interested!)



Two denial pairs; fishing vessels sample the shelves

a · FVON · 1 382 sites

b · FishSOOP · 21 103, from 14 Apr

c · Moana · 12 022, from 12 Oct



O−B change by region and layer

−5.9%
US shelf, top 50 m
[−9.0, −0.4]



Near-surface atmosphere vs. ERA5, all regions



Tropical Moorings

Effects in the equatorial region and El Nino 
representation?



Equatorial Z20: four runs vs. references



Equatorial Pacific Z20 and Niño 3.4, daily

Mean |Z20 error| at the moorings 

(lower = better)

TAO · Oct 1 – Dec 6

5.7 m FULL_INPUT

10.8 m NO_MOORINGS

PIRATA · whole period

4.2 m FULL_INPUT

7.3 m NO_MOORINGS



Niño 3.4 heat content (0–200 m) vs. ORAS5

−2.3
GJ m⁻² NO_INSITU − ORAS5

by Dec (≈ −2.8 °C)

0.28–0.29
GJ m⁻² RMS, runs with in-situ 
data



Moorings pair: O−B (0–300 m) at the other profiles, by month

+1.7 / 
+1.3%
Pacific / Atlantic, 0–300 m
Atlantic within chance

+3.7 / +7.0%
0–1000 m



Fishing vessel observations

Regional impacts ina global model?



Temperature O−B (0–300 m), month by month

−3.9%
US shelf · FVON
[−6.7, 0.0], all year

+0.3%
SE Australia · FishSOOP
after 14 Apr; −5.0% before

−7.9%
New Zealand · Moana
[−19, +5], 8 weeks; +1.2% before



Temperature O−B (0–300 m) at the other in-situ observations



2 m air temperature vs. ERA5

US shelf · all year

ocean −0.4%[−1.1, +0.1]

coast +0.2%[+0.0, +0.4]

SE Australia · from 14 Apr

ocean +0.5%[−0.3, +1.1]

coast +0.1%[−0.4, +0.7]

New Zealand · from 12 Oct

ocean +0.6%[−1.5, +2.6]

coast −0.2%[−1.3, +0.8]



10 m wind speed and precipitation vs. ERA5

US shelf
Wind: ocean −0.1% · coast 

+0.1%

Precip.: ocean +0.3% · coast 

−0.9%

SE Australia
Wind: ocean −0.4% · coast 

+0.5%
Precip.: ocean −0.4% · coast 

−3.2%

New Zealand
Wind: ocean −0.2% · coast 

+0.4%
Precip.: ocean +0.1% · coast 

+2.2%

Only NZ coast precip. clear of 

zero [+0.1, +4.8]



Weather-station O−B change by region

±0.1%
US-shelf land stations:
2 m T, wind, pressure

0.0%
precipitation, ±1%



Weather stations, one by one



Take-away

1 Fishing vessels: the US-shelf forecast is 4–6% better near the surface, and FVON also improves shelf salinity 

(−2.6%); FishSOOP and Moana show a small effect. Missing physical processes?

2 Atmosphere: fishing-vessel signal at weather stations or against ERA5 are inconclusive; small Australian 

changes predate FishSOOP. 

3 Moorings: the analysis follows the moored thermocline (TAO error 5.7 vs 10.8 m), but fits other profiles 

slightly worse over 0–300 m (+1.7% Pacific); Does not translate into better UOHC or Nino SST anomaly extent.

4 Coupling: the atmosphere feels ocean updates only through SST, on a ~50 km grid, 

and its own 6-hourly analysis resets it; this likely damps any ocean signal (not tested)



Hurricane Lee, 5–17 September 2023: track, SST and FVON

FULL_INPUT NO_FVON NO_INSITU observed

track error, all 28 km 27 km 29 km —

track error, 

FVON box

37 km 39 km 40 km —

landfall offset 15 km 14 km 14 km 16 Sep 20Z

lowest 

pressure

964 hPa 964 hPa 965 hPa 926 hPa

cold wake, −2.21 °C −2.15 °C −1.85 °C −2.32 °CNo FVON profiles 13 Sep 18Z – 17 Sep 12Z · mean |SST bias| under Lee in the box: 

NO_MOORINGS 0.61, NO_FVON 0.48 °C (0.47 / 0.46 south of it)
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