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Incorporating Al/ML into
Weather Forecasting

Hyesook Lee, Jeong Hoon Cho
NIMS/Al Meteorological Research Division
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Intelligent Al-Agent :

* To be incorporated into
Next-Generation Forecast Decision Support System of KMA

 To be “3) Quick & 4) Accurate”
« Data/Information 2) Tailor

* Minimization or 1) Automation to support decision-making proces
S
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Collect the needs from Forecasters
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Collect the needs from Forecasters
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Collect the needs from the field

| Al/ML for Weather Prediction

Nowcasting, Medium-range forecast , Fo
undation model

| Data Analysis

Trend analysis of Bias btw. NWP and Ob
servations

| Search Interface

Natural Language Processing-based Wea
ther information Retrieval Engine

Support Forecasters’
Decision making

Similar Case Retrieval System,
Interpretable Al model for analyzing Me
teorological Mechanism



Mid-term(25-'27) Implementation Plan ¢ ¢

Intelligent

Al-ﬂ_&ig\;ﬁgrated Decision Support for Govern::l:grl:c“cil |8r‘\ Capacity
ay Weather Forecasting 9
1. Al Nowcasting Model 1. Al Agent Technologies for 1. Governance for Al Research and
supporting Weather Forecasting Technology Dissemination
2. Medium-range weather forecasting - ) .
2. Adaptation of LLMs to Weather 2. Capacity building for
and Climate Al Digital Literacy

3. KIM Regional Reanalysis for EA

: 3. Interpretable Al/ML for Weather
4. Ensemble based Al Guidance and Climate

5. Al Foundation Model for Weather
and Climate

Al-Agent, AlphaWeather
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Intelligent Decision Support for Weather Forecasting

Selection Criteria of Cognitive Process

1. Stability : Process should NOT change very frequently
2. Repetitiveness : Process should REPEAT

3. Reliability : Process should be well-structured/-implement/-documented
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Intelligent Decision Support for Weather Forecastlng

Selection Criteria of Cognitive Process

06/03 15:00
<« »

| seEuRe e 9n ve |

I
{ 500hPa 17| SH X|g| % - 50gpm )
I
| usessuss |
I
( 700hPa £HIIE 40N HZ E3} )

Yes ---------1
| sRexiew | ﬁlﬁf:ﬂiﬁ |
I I

( maozmes acoy

27| 4 25~35N, 125~145E 2|4

925hPa &% 25kts 0|4
& B3 180~230°

D71 7HRE] SZ 100km X >

500~700hPa &3 270~90°

v / I
925hPa E2; 25ks 0|4
ROy O 2 Ao \ &925hPa O|&HEE 20°C o] >
I

700hPa 2= 25kts 0]
& 22 27100 U2l

D .
¥ +
& 200m 014 04 e b

s Nﬂau

& .

bl

il -3
A EEER
|100085a)

£

i3
FES

-

E

e nmne
oy

A142
n!wun-u ’1!1!'|!-|

4164

[rz el

A1sh

AmeAeEn
oiri 39

4167

AanEsEn
foasaon

anEsEn
(92skon)

ann2 arn
AnmmaEn Amugsmn
LEET] anzy

4174
pamn



Intelligent Decision Support for Weather Forecasting

Selection Criteria of Cognitive Process
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Intelligent Decision Support for Weather Forecasting

Selection Criteria of Cognitive Process
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Intelligent Decision Support for Weather Forecasting
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Weather Al-Agent(Alpha Weather)
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Multimodal Al Model
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Predict NWP Error Trend

SIS AR

Severe Weather Assessment

FARAR] T4

Similar Weather Case Search

HUZSZYE(RAG)

Retrieval-Augmented Generation(RAG)
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Al-Power Weather Insight

KIM, UM 2% 7|22 S2XH S22
Of5 et Ea el

Heavy Rainfall Assessment over the Central
Region Based on KIM and UM Models

KIMZ¥ 7|E22E HES P2 HUEX| aLich

UM 22 7|F 7831 9Al0ll 2820 80mm/h
ol4 HBE=27t diAELICh

SeFEe 171¢ 7FEx2]o] S0 700hPa =0
40N HE2 E2foln] S2%7|ge] ez
HEZS7H ol 4ELCL

KIM model does not indicate a heavy rainfall event.

UM model forecasts heavy rain (=80 mm/h) in the central
region at 09:00 KST on July 31

Heawy rain s anticipated as a mesoscale low develops under
the influence of a 700 hPa shortwave trough passing south of
40°N and the region remains on the edge of the North Pacific
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Intelligent Decision Support for Weather Forecasting
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AlI-NWP Integrated Technology : Al Nowcasting

Custom
VQGCAN VQGCAN
Radari.j20:t — : > > )

developed t-120:t (Encoding) Transformer (Decoding)
Al model L (cvPR, 2023)
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2 = \(\AL 150 '). e Il\“l’ 230
i £ 35
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Observation B ’ 3 o . = NowAlpha
(Radar) » .
\_fj T:\ _:
Isstgd at 04:10 UTC 21 Sep 2024 1500 K121 Sep 2024( =1 Umin)

Transition phase (trial use by KMA forecasters, ‘25.2.~) to Operational use
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AlI-NWP Integrated Technology : Al Nowcasting
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Transition phase (trial use by KMA forecasters, ‘25.2.~) to Operational use
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Al Nowcasting Model Drift : Radar QC upgrade

1hr 2hr 3hr 6hr
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Transition phase (trial use by KMA forecasters, ‘25.2.~) to Operational use
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Al Nowcasting Model Drift : Radar QC upgrade

HSP RADAR HSP Al
RADAR_HSP
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Transition phase (trial use by KMA fo

ecasters, ‘'25.2.~) to Operational use
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Al-NWP Integrated Technology : Medium-range
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Example of real-time testbed of Al model
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AlI-NWP Integrated Technology : Medium-range

KIM-ERA5S UM-ERAS IFS-ERAS mm
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Al-NWP Integrated Technology : Medium-range

» Model-wise ability to correcto large error ingested

v" FourCastNet2 < Pangu-Weather < GraphCast

2024-04 ~ 2024-06

KIM-ERAS ° ---- KIM_RMSE — PW_KIM_RMSE —— FN_KIM_RMSE — GC_KIM_RMSE
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Al-NWP Integrated Technology : Medium-range

Positional Difference for Typhoon Tracks in 2024
(Extracted using GDFL Vortex Tracker)

_Joces FourCastNet-IFS
17.5 ||me= PANG
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2.5 = = / //
0.0 —
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Forecast Time
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Al-NWP Integrated Technology : Medium-range

Three Al Models and Two NWP Models for Typhoon MAN-YI (2424)
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