


Agenda

V Quest framework and participation

V Evaluation and scientific insights

V CMAandFDU presentation and Q&A

V MicroEnsemble presentation and Q&A

V CLINT presentation and Q&A

V What comes next 

Please mute  your  microphone .

Please keep yourselves muted during 

presentations. You are welcome to ask 

questions during the Q&As.

This  session  is  being  recorded .

The recording will be made available 

online after the webinar. If you do not wish 

to appear, please turn off your camera.



Participants currently produce global weekly forecasts 

for weeks  3ï4 ahead for the following variables:

The ECMWF AI Weather  Quest  is a global  benchmark  and learning  framework  launched in August 2025 to compare 

ML models for sub-seasonal weather prediction. It is open to all (researchers, tech companies, forecasting institutions, etc.).

Forecasts are evaluated  weekly  against reference 

observational datasets, and results are published live:

The Quest has e stablished a global community fostering evidence and exchange on ML -based S2S skill

250+
Competitors

50+
Teams

100+
Models

Broad usability & uptake Strong participation

Quest framework and participation 



Participation overview 

254
Competitors

57
Teams

102
Models

20
Countries



Evaluation insights : First competitive year overall scores

Globally -aggregated, variable -averaged RPSS at week 3 lead time for models 
ƽŔƣőШÅÂÉÉШӄШ-0.2 and at least 52 weeks of available forecasts. Numbers above 

(below) bars indicate the number of weeks assessed. 

Globally -aggregated, variable -averaged RPSS at week 4 lead time for models 
ƽŔƣőШÅÂÉÉШӄШ-0.2 and at least 52 weeks of available forecasts. Numbers above 

(below) bars indicate the number of weeks assessed. 

Dynamical predictions calibrated 
against a reforecast climatology. 

The most skilful models use dynamical 
forecasts.

(1) Top-performing approaches shifted from post-
processing techniques (e.g. ~ŔĦƖŸEŰƚĲůĤũĲќƚ 
MicroDuet ) early in the forecasting year to hybrid 
ůŸĬĲũƚШыĲЮŊЮШ9~ Ѽ[?ÖќƚШFengshunHybrid ).

(2) Several data-driven (DD) systems outperform IFS 
including:
Á AIFS S2SHera
Á CMA&FDU FengshunAdjust

Given skill in post -processing  and hybrid  forecasting systems, we acknowledge efforts led by CMA, 
ECMWF and IRI to host the WWRP/WCRP S2S database. 

Highlight contributions from:
Academia and technological 

corporation collaboration 
Meteorological forecasting 

centre



Evaluation insights : First competitive year overall scores

Globally -aggregated, variable-averaged RPSS at week 3 lead time for models 
ƽŔƣőШÅÂÉÉШӄШ-0.2 and at least 26 weeks of available forecasts. Numbers above 

(below) bars indicate the number of weeks assessed. 

The Quest has observed the 
development of innovative 

forecasting methods.

Dynamical predictions calibrated 
against a reforecast climatology. 

Highlight contribution from:
SME-Research center collaboration

Team CLINT developed multiple skilful 
forecasting approaches:
Á Bias-adjusted, lagged ECMWF 

ensemble forecasts.
Á A pre-trained U-Net model for 

probabilistic forecast calibration.



Evaluation insights : JJA Top-performers overview for week 3 ahead

Teams eligible for variable-averaged, period-aggregated scores Teams above climatology
1320

Individual

Anonymous

Evolution of period-aggregated 
variable-averaged RPSS scores



Evaluation insights : JJA Top-performers overview for week 4 ahead

Teams eligible for variable-averaged, period-aggregated scores Teams above climatology
1120

Anonymous

Evolution of period-aggregated 
variable-averaged RPSS scores



Presentation by team 

CMAandFDU



China Meteorological Administration  |  Fudan University

Team Leaders Bo Lu & Hao Li

Team Members: Z. Dou, L. Chen, Y. Zhao, X. Zhong, J. Hu, Q. Qian, 

J. Wu, C. Zhao, C. Zhou, C. Wang, L. Du, Z. Shu, Y. Xin

Fengshun Family by CMAandFDU



Fengshun Team (2021~now)

Meteorologists AI Experts

CMA

FDU

University

Model portfolio

DATA-DRIVEN

Å Fengshun

Å FengshunAdjust

AI + NWP

Å FengshunHybrid

Bo Lu Jie Wu Chenguang Zhou

Jiahui Hu Qifeng Qian Chenpeng Wang Chunyan Zhao

Yang ZhaoZesheng Dou

Xiaohui Zhong Hao Li Lei Chen



Research to Operations

FuXi-S2S

(Chen et al., 2024)
Fengshun 1.0: First Data -Driven S2S Forecasting 

Operational System

Became Operational ever since September 2024

CRA40



Fengshun 1.0 open source

Graphic Products at MAZU Platform
Fengshun 1.0 has been open -sourced

http://ew4all.wmc-bj.net/EW4ALL/predictions https://github.com/NCC-China/CMA-AIM-S2S-Fengshun



Fengshun Models for AI Weather Quest

A light -weighted version

1. Purely Data -Driven (ERA5);

2. Forecast weekly quintiles directly ( tas , pr, slp );

3. Easy to update (no need to calculate model climatology)

Use Monday initial conditions only, due to ERA5 delay

Model portfolio

DATA-DRIVEN

Å Fengshun

Å FengshunAdjust

AI + NWP

Å FengshunHybrid



FengshunAdjust: A data -driven ensemble model

Base AI Models

FS Fengshun

FD
FengshunDiff

usion

GV Group VAE +

Mamba

State-space transition

modeled with Mamba

Fengshun

Adjust

multi-model

correction / calibration

Weekly Quintile 

Forecasts

Å For the MAM and JJA seasons, we extended the 

original Fengshun and FengshunDiffusion framework 

by adding a new model with Group VAE and 

Mamba for state -space transition modeling

!

Key update in MAM:
+ Group VAE base model

+ Mamba state -space transition

+ Better forecast skill

New in

MAM 

and JJA



near surface temperature

near surface temperature

FengshunAdjust: Case Study

near surface temperature

02ï08 Mar, 2026

RPSS = -0.162 RPSS = 0.128

week-4 

Q>0.8

near surface 

temperature

27 Aprï03 May, 2026

RPSS = -0.022 RPSS = 0.128

total precipitation week-3 

Q>0.8

27 Julï02 Aug, 2026

mean sea level 

pressure week-3 

Q>0.8

ERA5 FengshunAdjustECMWF Forecast 

period

RPSS = 0.248 RPSS = 0.356



FengshunHybrid: AI+NWP

1

0

FengshunAdjust
(Data-driven model)

Dynamical model mean
(Dynamical-S2S)

FengshunHybrid
(Hybrid model)

Weighted mean

Ensemble forecasts probability

Ensemble forecasts probability

Fengshun

FengshunDiffusion

groupVAE+MAMBA

ECMWF

ECCC

NCEP

CMA

76 variables 

from ERA5

Input limited to Monday
3 data-driven models

4 dynamical modelsNew in

MAM
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FengshunHybrid

1

0

ECMWF
(Dynamical-S2S)

FengshunAdjust
(Data-Driven)

FengshunHybrid

integrates the advantages of 

both and balances their 

respective weaknesses

In case 1, the data -driven model (FengshunAdjust) 

outperforms the dynamical_S2S model (ECMWF)

In case 2, the dynamical_S2S model (ECMWF) 

outperforms the data -driven model (FengshunAdjust) 

Variables: 

Base time:

Forecast period:

total precipitation

26 February, 2026

week-3

surface temperature

09 April, 2026

week-3
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Case Studies 06ï12 April 2026, heavy rainfall on Jiangnan, China

FengshunHybrid
Hybrid-model

FengshunAdjust
Data-driven

An abnormally northward and strong subtropical high caused 

heavy rainfall across the Jiangnan region in early April.

Observed

Dynamical model mean
Dynamical-S2S

19



Performance in AI Weather Quest

MAM Ranking (Week 4): Hybrid better JJA Ranking (Week 4): AI -Ensemble better

FengshunHybrid FengshunAdjust

üRanking #1 for MAM (Week 4): FengshunHybrid

üRanking #1 for JJA (Week 4): FengshunAdjust



Higher prediction skill during El -Nino developing phase

RPSS for FengshunAdjust in 2026
21

ENSO also provide

predictability for purely

data-driven AI model



Whatôs Next? Toward Climate System Model (CSM) 

É Land & Ocean forcings  provide predictability 

source for longer time range.

É Can Fengshun  provide skillful prediction at 

seasonal or longer time range?

ü How to train a model that captures 

variation at different timescale b/w 

mult -sphere?

ü How to introduce physical constrains 

given the limited samples?

22

Our Team will participate AI Weather Quest in Year2

MJO, TC activityé

Beyond:



2026 El Nino Forecast by Fengshun_CSM
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Observed SST AnomalyNino3.4 predictions  (blue curves)



The END


