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The Global Ocean Observing System

Why the ocean matters:
WMO observations impact workshop

Albert Fischer

Director, WMO Integrated Global Observing System (WIGOS) Division,
Infrastructure Department

Infrastructure = observations, data exchange and policy, prediction systems

GOOS Steering Committee, 19 February 2025, Paris, France
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Why WMO thinks anything matters:
Weather, climate, water service delivery
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WMO'’s USPs, WIGOS processes, Impacts workshops

WMO USPs

How can engaging WMO lift

GOOS implementation?

« operational service
delivery focus

e “shall” in Technical
Regulations

« Complementary
WIGQOS processes

« Compliance tracking
and linked financing
through SOFF
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on the Impact of Various Observing Systems on
Numerical Weather Prediction and Earth System Prediction

Impact Workshops

* 4-year cycle

« May 2024 edition
enlarged focus
beyond Numerical
Weather Prediction
(NWP) to Earth
System prediction

27 - 30 May 2024
Norrképing, Sweden




Snapshot of observations going into NWP
5-minute windows, large volume of satellite data
Observations in GMAO's GEOS
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Big 5 for skKill

Satellite data provide
70-80% of prediction skill

* Passive microwave
radiometers (sat)

« Hyperspectral infrared
sounders (sat)

« Radio occultation
sounders (sat)

« Radiosondes (surface)
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Zuo et al.. ECMWE, 2024

1. Ocean prediction skill largely from in situ data (65%)

Impact of ocean obs on ECMWF

operational system — ORAS5 Temperature RMSE: 0-1000m
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Figure adapted from Zuo et al., 2019
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Assimilation of ocean observations helps to constrain the ocean, therefore providing better
£ ECMWF g P J

estimation of the ocean initial condition for the coupled forecasting system
T
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https://wmoomm.sharepoint.com/sites/wmocpdb/eve_group/Forms/AllItems.aspx?id=%2Fsites%2Fwmocpdb%2Feve%5Fgroup%2FJoint%20Expert%20Team%20on%20Earth%20Observing%20System%20Design%20and%20Evolution%20%28JET%2DEOSDE%29%5F5d83ed17%2Ddde6%2Dea11%2Da817%2D000d3a25bdee%2FGroup%20Members%2FMeetings%2FNWP%20Impact%20Workshops%2FImpact%5FWorkshop%5FNo8%5F2024%2FPresentations%2FPublished%20%2D%20DO%20NOT%20TOUCH%2FOrals%2FSession%202%2F8th%5FWMO%5FImpact%5FWorkshop%2DOral%2DO2%2E14%2DHao%2DZuo%2Epdf&parent=%2Fsites%2Fwmocpdb%2Feve%5Fgroup%2FJoint%20Expert%20Team%20on%20Earth%20Observing%20System%20Design%20and%20Evolution%20%28JET%2DEOSDE%29%5F5d83ed17%2Ddde6%2Dea11%2Da817%2D000d3a25bdee%2FGroup%20Members%2FMeetings%2FNWP%20Impact%20Workshops%2FImpact%5FWorkshop%5FNo8%5F2024%2FPresentations%2FPublished%20%2D%20DO%20NOT%20TOUCH%2FOrals%2FSession%202&p=true&ga=1

Zuo et al., ECMWEF,_ 2024
2. Ocean data are critical in monthly to seasonal prediction

Forecast lead month for correlation above 0.9 in NINO3.4 SST

anomalies
S1 S2 S3 S4 S5 S5-NoOobs

Johnson et al., 2019 GMD 1997 2002 2006 2011 2017

Tietsche et al., 2020 Climate Dynamics I

* Gain about 2 months in ENSO prediction

Impact of ocean obs on ECMWF
operational system — SEASS

ORASS5 provides ocean and sea-ice initial
conditions for all ECMWF coupled
forecasting systems since 2017, including
ENS, HRES and SEASS.

LTau 1T (invimniig )

* Without Ocean observations and DA, we would lose about 15 years of

£ ECMWF progress (from S1 to S5).
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https://wmoomm.sharepoint.com/sites/wmocpdb/eve_group/Forms/AllItems.aspx?id=%2Fsites%2Fwmocpdb%2Feve%5Fgroup%2FJoint%20Expert%20Team%20on%20Earth%20Observing%20System%20Design%20and%20Evolution%20%28JET%2DEOSDE%29%5F5d83ed17%2Ddde6%2Dea11%2Da817%2D000d3a25bdee%2FGroup%20Members%2FMeetings%2FNWP%20Impact%20Workshops%2FImpact%5FWorkshop%5FNo8%5F2024%2FPresentations%2FPublished%20%2D%20DO%20NOT%20TOUCH%2FOrals%2FSession%202%2F8th%5FWMO%5FImpact%5FWorkshop%2DOral%2DO2%2E14%2DHao%2DZuo%2Epdf&parent=%2Fsites%2Fwmocpdb%2Feve%5Fgroup%2FJoint%20Expert%20Team%20on%20Earth%20Observing%20System%20Design%20and%20Evolution%20%28JET%2DEOSDE%29%5F5d83ed17%2Ddde6%2Dea11%2Da817%2D000d3a25bdee%2FGroup%20Members%2FMeetings%2FNWP%20Impact%20Workshops%2FImpact%5FWorkshop%5FNo8%5F2024%2FPresentations%2FPublished%20%2D%20DO%20NOT%20TOUCH%2FOrals%2FSession%202&p=true&ga=1

Zuo et al.. ECMWE, 2024

3. Ocean subsurface data increase medium-range (3-10
day) forecast sKkill, particularly in the tropics

* Assimilation of In-situ and altimeter observations has sizable impact (positive) on
forecasting atmospheric variables in the medium-range

* Impact from ocean observations lasts longer in the tropics
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Conclusions

All 10 of WMO'’s Global Meteorological (prediction) Centres assimilate ocean surface
and subsurface physical data

« The majority of predictive skill in the ocean comes from in situ data, in contrast to
the atmosphere

« QOcean data are critical to monthly to seasonal prediction

 In the latest tightly-coupled prediction systems, subsurface ocean data significantly

improves atmospheric skill in the medium-range (3-10 days), particularly in the
tropics

WMO’s NMHSs increasingly depend on ocean surface / subsurface data to deliver
weather and climate services, but studies on the impact of in situ observations are rare

Al / ML techniques are very quickly changing how data are used in prediction
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