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Meivu Rainfall Forecast by P-E model

1. E®l: NCEP CFSR Data (T2m) & ERSSTV5 (SST) and climatology is 1981-2010

2. TR ¥i 5. GPCP (area mean over 119E-123E, 21N-26N) jon (MW Precip, & V850 _siny:
3. JB3REF : WNPT(SST), IOWPT (SST), NAT(SST), EAT(T2m) wl
4. FrETEEREL: ::: y
LeadO0-month: TWRI=-0.531*WNPT+0.499*NAT+0.291*EAT (ini: Apr) 2 {8
Lead1l-month: TWRI= 0.393*|OWPT+0.374*NAT+0.329*EAT (ini: Mar) T T T

Lead2-month: TWRI= 0.406*IOWPT+0.38*NAT+0.147*EAT (ini: Feb)

Table 1 Definition of each of 0-, 1-, and 2-month lead predictors selected for the prediction of MJ Taiwan precipitation variability

Predictor Meaning Definition
(-month lead (MA-minus-JF) |-month lead (Mar-minus-Jan) 2-month lead (Feb-minus-Dec)
WNPT Western North Pacific 53T tendency 15N-25N, 130E-180E - -
IOWPFT Indo-Pacific warm pool SST tendency - (105-10N, BOE-120E) — (55—13N, TOE-100E) + (15N-
(10MN-20N, 125E-160E) 25N, 123E-160E) + (35-5N,
| TOE-160W) — (55-10N, 125E-160E)
NAT Tripolar North Atlantic SST tendency (020N, 60W-15W) 4+ (45N-55N, (020N, 6G0W-13W) + (45N-55M, (0—15N, 60W-20W) + (35N-50N,
S5WADOW) — (25N—40N, 65W-40W) SSWAOW) — (25N-40N, 65W-40W) TOW-30W) — (20N-30N, B0W-50W)
EAT East Asia T2M tendency JON-60N, 110E-140E 4ON—60N, TOE-130E S55N-T5N, Q0E-140E

Yim, SY., Wang, B., Xing, W. et al. Prediction of Meiyu rainfall inTaiwan by multi-lead physical-empirical models. Clim Dyn 44, 3033—-3042 (2015).3
https://doi.org/10.1007/s00382-014-2340-0 (Yim et al.,2015)
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Meivu Rainfall Forecast by P-E model

The 0-month lead forecast model identifies three key physical
predictors for a strong Taiwan Meiyu based on March—April minus
January—February tendency fields:

1. Cooling SST tendency over the western North Pacific

2. Mmeridional tripolar SST tendency across the North Atlantic
3. Warming tendency over northeastern East Asia.

Table 2 The correlation coefficients (CCs) with the predictand
(GPCP-TWRI) and among the predictors for the period 1979-2012

TWRI WNPT NAT EAT
TWRI 1.0 —0.50 0.47 0.46
WNPT - 1.0 0.15 —0.15
NAT — — 1.0 0.17
EAT - — - 1.0

The bolded numbers represent significance at 95 % confidence level

(a) O—month lead prediction

34 e GPCP TWRI ~ Cross_validation
independent forecast

-3 4 cross—vaolidoted reforecast skill:0.75 indetendent forecost skill:0.81

TT T T T T T T T T T T rrrrrrrrrrrrrrrrrrororT
1980 1985 1990 1995 2000 2005 2010

Yim, SY., Wang, B., Xing, W. et al. Prediction of Meiyu rainfall inTaiwan by multi-lead physical-empirical models. Clim Dyn 44, 3033-3042 (2015).6

https://doi.org/10.1007/s00382-014-2340-0
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2026 MJ Meivu Precipitation Forecast (GPCP

Lead-0 Month ; (O-month lead prediction (MA mjinus JF)
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Meivu Rainfall Forecast by Al/ML model

---------------------------

» Al/ML Model ! AR T :

ERA5/ NCEP CFSR

| BEERESWRER) |
(VAE+XGBoost) = - T
VAEZ e (" o o men | i
v i XGBoost <  BERPAIE L EBIAI/MLTEFR |
(FRUED) 2| cosmmE. Ee) [ | degmEmEn) [ e |
(PEHER) .
............. L.
:' TEREIE : 3 e - 0
| mmwmememe 0 B SHEE. IV IERME
(EEER) |

____________________________

1. &l 1979-2025 ERAS (SST, T2M, MSLP. SHUMS850, 72200, U850, V850)

2. TB# ¥ 2 GPCP (area mean over 119E-123E, 21N-26N)

3. FM#R:19798-2015; #5%: 2016-2020; JAlz: 2021-2025

4. FAFEAF . MEFFE
(VAEF A8 78w 2 2 il &5 B 40E-120W, 20S-50NEY 2445 - 24451 1 A
MJ8 R =& 8 5 1H Y& =)

5. IF#R M 1B EF FRRIAE I0: XGBoost
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Meivu Rainfall Forecast by Al/ML model

REEE (FEFEMEEIR ) BHEMEE (8RR TEH ) WESETEHREZE -
a4 BRREERD " S4E(3D) « /MEAA7EF) -
B FHE2026F1-48N7EREEE B BAIL EFE#H2026FE & 1EE-R/\DEER

Meiyu PRCP Index: Observation vs Prediction (1979-2026) (initial:apr)
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Top 15 Crucial VAE Features for Typhoon Prediction

Feature Importance Score (Gain)

M3 Z1
M1 Z17
M4 713
M4 _Z14

M2_Z7
M1_Z18
M3_Z13
M1 Z14

M4 78

| FHEH (%L -0.3425 | XGBERAFE
| AHEA (REL: +0.3117 | XGBERREL
| AHfEE (R%L: -0.2506 | XGBERANE
| AHEA (%L -0.2792 | XGBERALE
| AHfEE (%L +0.2764 | XGBERRE
| AHEE (%L -0.2647 | XGBERAFE
| [ (R %L -0.2660 | XGBERALE
| FHER (A& -0.2729 | XGBERAE
| AH[EE (R %L -0.2668 | XGBERAIE

-0.2

-0.1

SHAP value (impact on model output)

: 0.1562
: 0.1550
:0.1312
:0.1216

: 0.1150

: 0.1015
: 0.0803

: 0.0790

: 0.0601

Feature value




Correlation Map Between M1 217, M3 Z1 and MJ Variables
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Correlation Map Between M1 218, M2 Z27 and MJ Variables
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Summary and Future Work

1) PE-Model H535)|4RE

=Lz [

i€

AFEERE

RIRYFaIRE

FiHEIERRRERIEN, SEFaREEI=E!

2) VAERLAE P REE RITEIREN, XGBoostHiHR I FREEHEIR/MRP IR,

IEBLNTT EREM RISRZFEREEIGR. RER. AIHIRIHEEREMESR0.96,
0.54£20.63 (MAE: 0.05, 1.43, 1.74),

3) RAKAFETTEA TROHI5:

[

v IIABRREZERTRIREF( MA - JF sst)
v AREEXAYSERINZ BIRE SR
v FIRREEARESEFIREITARRZIR (BRI, SRE. BIRRTE)
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XGBoost &1\ g

> XGBoost ( Extreme Gradient Boosting; MR EIRT =8 )
n ERURIT/MEABS: XGBoost ERGRERIER, EMIAEREENRESY

RIRNI=Z=F=Eo
B FHEEEM: XGBoost AJIAMERIBE — (BT EETERIERERZ ), LGS ITSTEYIEES.
B HFHRMYAER: XGBoost @EFEIFELSERREE, Ff2EEEENEEIEE.

e EEAR  EGHEE  ESEE *Eﬁgﬁﬁ B EEREE
@R = EES X fBiE 4 fis (6 S B M g
BEEER  SEgRmE X BE 4 @k (6 BT E B EES (Baseline)
SR Fi2E Tz = T e L Ll
X : SR zmEe) RS
BE1 75 4 R S fhifE 2 = FARBLE - SRIBEH
FAA et =0 o B 515 - 2B 5K f /’ =
XGBOOSt 1&‘?;2%)%5 Q E%E%& %%E,rﬁ *U__ﬁ% EYT@E&%E E”—%EEF_

HHRBEMREIER - FFARS R s



