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Abstract

This study examines the correlation between the People’s
Republic of China (PRC) military activities in waters surrounding
Japan and PLA aircraft incursions into Taiwan’s surrounding air-
space. Using public data from Japan’s Joint Staff Office (JSO) and
Taiwan’s Ministry of National Defense (MND) from 2022 to 2025,
this research applies Pearson correlation coefficients and Granger
causality tests to conduct a quantitative analysis. The findings show
that PLA activity in key Japanese waterways—such as the Miyako
Strait and the waters around Yonaguni Island—is correlated with
PLA military exercises around Taiwan. In particular, 2025 saw a
high positive correlation between PLA naval activity in the Yona-
guni waterway and the number of PLA aircraft sorties, whereas
other straits, such as the Osumi Strait, showed negative or negligi-
ble correlations, with the strength of these relationships varying by

year. Repeated comparisons further reveal that both the proportion
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of PLA vessels not returning via their original routes after transiting
the first island chain, and the frequency of island-circling exercises,
have risen year over year. This shift suggests that PLA naval exer-
cises are no longer conducted primarily for “far-seas protection,”
but are increasingly incorporating a more confrontational opera-

tional posture.

Keywords: Japan, Machine Learning, Granger causality test,
Combat readiness patrol, Chinese military aircraft

incursions into Taiwan’s ADIZ
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PLA Navy Vessel Activities & No-Return Rate (FY2020-2025)

120 80
~@— Events
-l- No-Return Rate
70
60
u '\;
E 50 3;
> -
w ©
«
ua 40 E
=
3
2 $
5 0%
z E
20
10
0
2020 2021 2022 2023 2024 2025
Fiscal Year
i 6 ¢ MR I B ] AR E P
fiEl 6 ARA = B ] BT
=) 3 . 4= A=
BRI - 1EE BT
PLA Navy Vessel Activities & No-Return Rate (2025 Quarterly)
80
[0 Events
=M= No-Return Rate
354 .
30 29 L so
@ 9
= 5% 50 _,,;
> n =
w 40.0% = =2
6 201 m, Prad 40 g
P ~ - 5
H s g %
£ 151 XS 3o &
z 2
104 b 20
5 k10

Ql Q2 Q3 Q4
Quarter (2025)

6 : HZHIARRELZAEHER
BRI © fEE BT e

27-



(Z22FHEFAT) 515528 ¢ERE S5 E T

faEfTE - HAROEMRE « SR B LR BRAE R = R 22 ) - (H
HAEPE A R IR R R - (I R By 2 k) PR DA 2 4 -
EENRE R R - BT U i B S el - SRR =H
ST R 2 1.8 45 BN R M B - i B e 2 s B
BRI - R HARR A g2 i R A st -
= PR E RS B iR TR A 2 H K

A e K E R L& o Rl L E G 5 - WE MM H
XGBOOST Z3-HHiE FIE & A H & B e fipte i b =5 17 7
R (HHETZNMT SR 1) PHBRRAERYGE 3- 2E 2K H R AR A%
R PR B L » A B R AR AHBA 1 EL T T - 2SI S =k /K
Wz e A e m I AERA M - BTN 5 RIE By 8 (K] - AE 2025
EARBZEIREE T - (RBERAE 0.3 LU (ANfE 8) » [ B RHEBY
BAMEH TR - (€ H AN G R EE AN EHRE - RS HE)
ITAE B[] MIE AT 22 B B TR R T TR - 13 R o S Bl
WAMEER » BURHRHE PSR rEE B AIRE K E ~ AR Bl 2
K TSR AR 4 T A S et S s B [ B2 Y oy T )R

KRG EAE R R TR B TR B - K
BRI (42025 A 8 H H K i slefii i B om e ) a4 ry i
IfE - HEE S KRAREZE Y/ (RSS) » M F Mt &S
A R ARAERE © SR1TT » 353 2022 % 2025 LAY 23 Bl mT
DIZEBIRE st 2 AR i 2 (B RE BRI B T R ki i
RGN - BE R RN S - (BRI AV IEGHE

FHF B AERITY RMSE FEEERCAIR (5%) - HEhiikL

28



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

B BRI sk GEHE R R AU A B AR 10% o4 - BRI
AE BRI e v 1ol L s BRI I I 7 5 e 18] e e S S T B FELEOR
ARAAEZR TS (406 9) -

Correlation with PLA Aircraft Sorties (2022-2025)

Joint Exercise -0.08 0.01 0.02 0.08

Naval Transit 0.16 0.05 0.06 0.15

0.2
Carrier Activity -0.02 0.19 0.14
‘Yonaguni 0.03 -0.01 -0.01 - 0.0

Factors
Correlation Coefficient

Miyako 0.08 0.04 0.07 0.16
-0.2
Dayu -0.00 0.01 -0.04
-0.4
Tsushima 0.00 0.11 0.00 0.15
2022 2023 2024 2025
Year

8 : {5 F B2 A AR PRI A5 B E e R
BRI © fEE BT e

BB EMARE RSB RRMEEE
25

222%

RHEBRESLS (%)

3 ® » 5 » © » ) < » & ®
0% o G S ® @ @ S & @ B
P AP M E

9 : BRI AL A THHB R S A 5 e
BRI EE B TS

20



(Z22FHEFAT) 515528 ¢ERE S5 E T

RE ~ BURELS sk

WIS R + A TR A W R
WIRE(L S 28 | MBI L AR « Fult » B HER: FAA B s
T A
— o FNT R BRAN S B T R

BRUEIRH T ARPEAR ) B TS SRR A
B R - R R A (e
FRBRKGE ~ ET i) T — RIS - SIRIR e R
SRR BRI (A 2025 4 AR S0%) KON ILIE s Ae
ST ATRESE(TARIEE B — BYRSTISE A B
SRR » LUFISIE S R 75 TE 4 B A BB
B SR DU A MR EGAIR B ST T
HETETE -

T W TE-H-%, Z8EEEE

BIZERI > rhtE AR T B i B R L
i B+ R B R R B B S BB
A 36 F SRR 7 IR A S5 - REIBHE T STt
RAEIFREAT ) 51 T SR P ) MMM TR - TR
SRR o [ R T OB 75 W e B S 1 1 A
BRPERAT » ELF A 2 ST RE L B~ WA+ B
RS F BT S AR B DL R B - 5
I L B 2 A 5 3 S T A B B LI - e
B 15 A IR ) S SRR+ M I e 2

_30-



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

b e A B AECEIRDOIRY » AA] ER 3G 2B ml r el DUE i S B
FEPU RIS E RIS I T AL ST o BB A BRI P 0 AT T A1
B - DR R SRR - B sRERER A
(B S BTRG SE R B P R - VB B 2 SR B IR FT RE S P B LAl
SN S BRI IR - T BB SE 5 SR S L R B T B
IR 5 o ME SO HEE S T AR R R R T - Dls{eR]
PN A
= BN e i B 2 SRR S B 2

AER PSR ER TN S TRE ) BT EREINE 1Y
B A RSeS|S0 R A S e L 5 T < RS
T 20 H T BRI | BRI R IR o BRI A 2 A T b
REIF - RE A B RSB R S (A0 BERAEKOE e =
T T B L ) DI SEBURE IR R " BUGHE
W RS EIA R LB A TR A

A&t b AT R DS RER RIS - AErP ISP E B S Al -
A 58 5 S — B B % i Mk Bl 1 3 o SH B Y 1 S 11— {1
IR AL » RTRERCLE4F o0 16 S R g I AT AL R 3G - B — AR 2R
EAL BRI A IR - SORARDCERS B H At sk - BN H A
AR SR B M - thREEH Ay 1 T IS RN
B - 2025 AT L E—BEAE A e BRI IR o M S e P 1 [ 2
SIS ~ CP BB L Bt 5 S A ZR R Pl BB AE SR S S 2K ) 3
- BEREE RGBS 2 0 5E i tignE ok - i DA SE

31-



(Z22FHEFAT) 515528 ¢ERE S5 E T

H 2R 2 A ST B H R T B DR B LA - [RIE
FEAETT AR A LGB EAYT T R B 2B I 1T — LIRE R AR H =
178 > T E ERAFH T &R BOE MR IEAHBR S
planrhde 11 HE HAEMEE TR S i Hh R - nLE |
9-10 H B SIS B A =505 LR #1525 H H AR - i Hh Bk
FUE st RS ot BRI R e, G RS R 2 — S B B S T AT
A~ PEREE R RIS IR LSS - RSB R P HER I 2 ML
SRR B 2R - 2B H 2 =07 2 B
B A PBRL TN THRES ) R RN E B
g3 e (Ffa 12026 4E 1 H 19 H 5 837 : 2026 £ 5 H 8 H 5 #5% :
2026 -5 H 15 H)

_32-



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

25 30

— - G

(—) WIS

A - 2013/03 - CHAWYBIERRHBCAR « DIHA (Fiik) #
ERLy  (ZEEEEFH) - B 1085 11> H97-

118 °
HibHmi > 2022/02 o (HAEHERERAAIE LR Uy B EIR)

(REEERAT]) B2 BE 2 1] - H 65-78 -
BiZ44 0 2020/11 » (HILEEEHEBGE RN =) » (BE

BERERATI) - 55 18 &5 11 ] » H 103-118

(=) BT

rhE KSR A [ B 55 e [l o 2 22
R —) 0 (BB EAZE) o <https:/bigs.www.
gov.cn/gate/big5/www.gov.cn/zhengce/202505/content 7023405.

» 2022/08/10 { By [ RE Eil

htm> -
B B R Z2 AT » 2011/03 » (PR E S St ) -

H AR5 A
(H AP A B # i 9E P ) <http://www.nids.mod.go.jp/
publication/chinareport/pdf/china_report CS 4C AO01.pdf> °

KA RAEERETE  2024/05/10 » (HREMFFEEM OB DOWT) -
( # & % 5 8 ) <https://www.mod.go.jp/js/pdf/2024/

p20240510 Ol.pdf>

_33-



(Z22FHEFAT) 515528 ¢ERE S5 E T

(=) iR

IRALEE ~ JARIA » 2015/06/13 - (BEETEEHIRELEREAR: - 1BH
BRI G IR T P A R E RO E ) 0 (RRCE
#) oS

(PY) HRsHg %

TS~ RFESE 0 2025/12/11 < (36 HEHE H ARG & ) L5
SHFFEHENE) » (Qm#HEME) - <https:/news.pts.
org.tw/article/785484> -

PR 2025/12/17 -« (B SCHPEIR R EN 0 HAREHEE R
MWEEE) o (FREL) - <https:/www.cna.com.tw/news/
acn/202512170080.aspx> °

s L > 2023/03/25 » (JEK A2 21y B4 B OR H AR BT B K5 T it
O ) o (hoRik ) o <https:/www.cna.com.tw/news/
aopl/202303250213.aspx> °

#T 3t 0 2015/05/26 © (B R E FHERE (=30) ) (G
it ) <http://www.mod.gov.cn/big5/regulatory/2015-05/26/
content 4617812 5.htm>

R MEAR > 2026/01/08 » (A E B KRG BEH = STHE
BxAEMFEEM ) o (FREL) - <https://www.cna.com.tw/
news/aopl/202601080060.aspx> °

o G
(—) &

_34-



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

Cole, Bernard D., 2010. The Great Wall at Sea: China's Navy in the
Twenty-First Century, 2nd edition. Annapolis, MD: Naval In-
stitute Press.

Liitkepohl, Helmut, 2005. New Introduction to Multiple Time Series
Analysis. Berlin: Springer.

(=) B

Chadefaux, Thomas, 2012/08. “Early Warning Signals for War in
the News,” Journal of Peace Research, Vol. 51, No. 1, pp.
5-18.

Erickson, Andrew, and Joel Wuthnow, 2016/03. “Barriers, Spring-
boards and Benchmarks: China Conceptualizes the Pacific
‘Island Chains,”” China Quarterly, Vol. 225, pp. 1-22.

Goldstone, Jack A., et al., 2010/01. “A Global Model for Forecast-
ing Political Instability,” American Journal of Political Sci-
ence, Vol. 54, No. 1, pp. 190-208.

Greenert, Jonathan W., et al., 2020/07. “Navigating Contested
Waters: U.S.-Japan Alliance Coordination in the East China
Sea,” Asia Policy, Vol. 15, No. 3, pp. 5-48.

Hegre, Havard, et al., 2021/03. “ViEWS2020: Revising and Evalu-
ating the VIEWS Political Violence Early-Warning System,”
Journal of Peace Research, Vol. 58, No. 3, pp. 599-611.

Mueller, Hannes, Christopher Rauh, and Ben Seimon, 2024/03. “In-
troducing a Global Dataset on Conflict Forecasts and News
Topics,” Data & Policy, Vol. 6, el7.

Xue, Yani, Tommaso Schincariol, and Thomas Chadefaux, et al.,

2025. “Using Machine Learning to Forecast Conflict Events

-35.



(2 28FFF7) ¥4 5529 ¢ERE S5 E T

for Use in Forced Migration Models,” Scientific Reports, Vol.
15, No. 28202, pp. 1-15.

(=) HaRHaE:

Ma, Cheng-kun, and K. Tristan Tang, 2024/09/27. “The Hidden
Significance of China’s Aircraft Carrier Passage Near Ja-
pan’s Yonaguni Island,” The Diplomat, <https://thediplomat.
com/2024/09/the-hidden-significance-of-chinas-aircraft-carri-
er-passage-near-japans-yonaguni-island/>.

Yomiuri Shimbun, 2025/02/16. “Chinese Navy Ships Passed
through Sea around Japan’s Nansei Islands 68 Times in
2024,” The Japan News, <https://japannews.yomiuri.co.jp/
politics/defense-security/20250216-238845/>.

_36-



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

Frr s 1

WL B R A B A

1.1 BRI S

AWFEHE B R E H AR G B AL (Joint Staff Office,
JSO) Ba T B B BB A B o 5 H B B REACER - EE H 2015 53
H30 HEEZE 2026 F 1 H 1| HZZFHEHR » JFiif csv 3£ 1,775 %
BUHME  RCRTEE (& 17 WEEHHCEE » EEEFR 2025
F1H) ®1F 1,758 2 - {FREEE R B - H 326
6« BT HIEEIZEK (PLA aircraft sorties) ~ FLEMEHETEFI 2R
(PLA_vessel_sorties) » H AN & w15 Ba Bl A0 #% o 22 s B B &
GO EE - SLEEARMR R 4 K H A CBRRE ~ =l ~ KR
) B DURBENERER 5388 CATARPERR R 2 ~ (i
HME ~ BRI - MR ) 3L 23 3H - 2 SAEMETBUAE
B M E R B R TR - DARE Hp 2 B -
1.2 R TRE

ERH R - B2 R B B BRI R -
ki S th T RE B AR A I A AR BRI 0R - (R E R LR |
AT R B EAR AL AR EHAT T -

2%k} K JE S FE B Yenming Chen, “PLA Sorties around Taiwan (2020-
2025),” Harvard Dataverse, January 1, 2026, <https://doi.org/10.7910/
DVN/3HNOBO>.

B ses Y Lo S BE S A A R T &K Jeremy Chen, “PLA Aircraft Sorties
Data Dashboard,” Sorties Prediction, 2025/12/31, <https://s0914712.github.
io/pla-data-dashboard/>.

-37-



(Z22FHEFAT) 515528 ¢ERE S5 E T

1.2.1 Bl (AR Fifg) BB EDPEIRAE (MA K50

HE ARIMA I AR(p) 653 » $EHNAT 1 KEAR] 2 KAy
BRI 2RO W 12 FF 8 (Lag(1) ~ Lag(2)) - fHFERIfESy 27
AR IE M - B MA(q) 57 @ 3HRRT3 579 HEHR
14 HANFIES IR B £ By A e 72+ FH DU b R AR
AR B -
1.2.2 1§ FISEIFF

IR HAM G B AR 8 - s LN H 1S B
R~ MRS SR EE A (TIuE )~ DU RS =
TS ~ KRS ~ B~ FE SRR T A B A o
1.2.3 IRF B HARF 25

SEEN H IR RS S R EE - s - 2% (weekday »
M) ~ Aty ~ 2ERRESE - SR EITRA SR —E
ErEIRYREY » BRI IR 2 BT T BCHEIARIHIY - FlanE AR
i H BUTEENZE R ATREEL S H EHUAMME 2252 -
1.2.4

FHBIUGHMFEERE  UEXE2HEELHHEFESER
4~ BUBBIHR R AMB BRI G CRURIE S WIh 3=z - 356
B - 2EEPLSE)  FEARTEARNEZ AR EERS
A A5 B H ACRH Bl pe i s S

PRI R B RE R A
2.1 FHUZERE
T BT H AN & T 068 B 0 3 h) B 5 98 4 Tk vy L e 1 2 o O

_38-



Security and Intelligence Studies, Vol. 9, No. 2 July 2026

M ARG T RITEZENS - 2008 A B HREXER R HA S
ARER A AN - 2208 B M A SME B S I R - 2B
2H M~ PRBEMEEDU AR E R - DUEKE I
A
2.1.1 FEHEREARY

18 16 #E EHEFELRFE RS (AR lag 1/2/3/7/14 ~ MA 3/7/14 15
E%ﬁ@@ﬁ# ~3 HR 7 HEgEZE - B - Aty - 25ER)

EXARENEEER =G

2.1.1% %A

ST H A & A R AR - R B A 0 B RF O A (A e
1) - BEdf H R R R

5 Fl gz okt £ R

XGBOOST —FEUHIAL R UL

e SRS ST BT 1

FyoRiE 1 : FAIBAI SN A (E@EFHEIZIS‘HE e PR R e 2R
KEHR)

2.1.1 84 B
DIZERE A RbLfft - 22 E 860 th I EEFT RS E 5 1E
AR A o

Y HEA 0 (SR G E T 2020 4R 2025 FRUAEFEEKEE
RABEIERTTE ) - (REZEEEFEAT) > H524 &5 3] (2026 3 H)
H 57-60 -

_39-



(F22FHEFL) 51558

SHEXER

BEEER

HEGe=E
EEER

SMEEE
=%y

FE=H

EAEEIEE

BI—RZEFR(AR)
BI=RERAR
Ri3-5-T7-

9~ UREFE(MR)

EE
A
ZFES
PN 71
HESIK
SRR

=EEEYH
EEEE

ERi

M oEEE—

—

dER RIS E T

S E IR (>45 AT 1S

_ | EHEER

R e

XGBoost

—

s BRE . TRHIZRRE

S BERT (<45 R AR

ekl 2 ¢ FERAIBRAUSERE B OO ACHTIEI T B 4 M st SE gk )

2.2 BERg ik

AW g R H A BB R % (Walk-Forward Cross-Validation) » H
HIFEIR ks s <Fis ] Fr IR TR BA R - sl KR E R R E
TEMIEAE R AT - R FEE T ERNHIN ) (data leakage) HIFETRE -
Bigryiais 28 e Ry« 1T 4 B 4-fold) » FHT L 3%
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bisk 1 ¢ 4 JrERTERR BRI

Bk §=gs . Bt | TEE

il n)\lf%:aﬂ T BE SERIE Rt i H]

(Fold) A VN E N
2022/01/15 —| 2025/01/01 | 2025/01

Folg.1 | 2022001/15 -] 2025/01/01 | 202501108 | | o |
2024/12/31 07 03431

Fold.a | 2922/01/15 | 2025/04/01 | 2025/04/08 | |\ |
2025/03/31 07 — 06/30

Fols |202201/15 - 202500701 | 202500708 | |

© 2025/06/30 07 —09/30 :
2022/01/15 —| 2025/10/01 | 2025/10/08

Fold-4 1

old-4 1 125/09/30 07 _12/31 335 |85
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T B R HR B R SR AR E L RS SR (A5 Rk 2023-2024
SRR Ry Lag 1-2 0 RFffg%2) -

2.4 FEAATHHNEE

TEHE 7 KA EREREATT © Day-1 i 52 B E R S &k
MR (A lag 1 > ma 75%) - W ABIRYZE AR 55— RFHMHNE 5
Day-2 HIIK Day-1 BYFEHEIE (iimFEEFRE ) HBOAR 38T TR
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B B SR B S IR T A Vsl 5t 25 4 S A AU B HE R B P e
o HIEERE (#5%) - MTEHIBRIZR B 28ERNEIT
RMSE [ _EFF e

dER RIS E T

Mgk 2 « 4 B 4 7523957 (& Model Br)

. | Wy | | |
ki) ) Train— | vs Baseline
Train RMSE |Test RMSE| Test MAE
Test Gap
FLHERSAY 9.744 14.025 9.749 11.28
TEHIEEAY
. 2.857 13.840 9.605 10.982
00 A
THIAIREAY
. 2.863 14.054 9.597 11.19
2544 B
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Fff $% 2
I B AS BRI E G R
T | e
#ge | R | o ;ﬁ% E'jgi F o pvalue| SEM:
ERRER | 2022 | 365 4 6 | 2.692 | 0.0144 *
FHRE | 2023 | 365 7 7 |1.603 | 0.1333 ns
ERFRER | 2024 | 366 8 3 10.755 | 0.5198 ns
EHARE | 2025 | 365 7 1 |5.706 | 0.0174 *
EUIRE] | 21 | 1461 | 26 1 | 4.391 | 0.0363 *
BT | 2022 | 365 | 24 1 |3.030 | 0.0826 +
BT | 2023 | 365 18 2 26.439 <0.0001 |  ***
BT | 2024 | 366 | 22 1 | 4720 | 0.0305 *
B | 2025 | 365 | 26 6 | 1.722 | 0.1149 ns
=iy | 2 1461 | 90 3 | 4.598 | 0.0033 ok
KBE | 2022 | 365 — — —  HEad
KB | 2023 | 365 3 10.879 | 0.4520 ns
KB | 2024 | 366 4 |0.821 | 0.5125 ns
KB | 2025 | 365 4 | 1.169 | 0.3241 ns
AKBE | &=HE | 1461 | 23 2 0916 | 0.4003 ns
B | 2022 | 365 2 2071 0.1276 ns
B | 2023 | 365 7 | 2418 | 0.0199 *
BH | 2024 | 366 16 1 | 0.344 | 0.5582 ns
BE | 2025 | 365 8 1 | 1.258  0.2628 ns
B 28 | 1461 | 38 6 | 0.674 | 0.6709 ns
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