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Abstract

To understand the changing trends of cargo throughput at ports nationwide and provide support
for relevant decision-making, this paper uses monthly data on national port cargo throughput from
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January 2019 to December 2024 as a basis, and employs time series analysis to construct a model
for fitting and prediction. After data preprocessing, stationarity testing, model construction, and
optimization, the optimal model was determined, demonstrating good fit and passing relevant tests.
The prediction results show that national port cargo throughput will exhibit a steady growth trend
in 2025, with significant seasonal characteristics.
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Figure 1. Steps for time series modeling
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3.1. BURFKIFES AR

WHFCIEI 2019 4F 1 H~2024 4F 12 A AR A4 M O D) ek 8 ] BEEARAE N iR, FEARS %
Wi 6 NEEBERL, it 70 DNME, Bl RIS [ 5 SE 812 5 8 A A (B 77 Gevh AR DAT ML
BATIR, WROR TR BRI SR SR A L B i A N SRR A THE AT S R S
TR SRAT WSt B A% oA, L BEAR I Sh AR 5 R 34 A8 A0 BAT S ik e (i

FEFERLRT O TAL BB B, 9iH B 5 ZE PEXT AR T, R Tt iR e 1 SR L5 ROCR
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3.2. MYIRHITER

FEREE ARIMA BERUTT RIS PP T, 75 S0 Bl db AT A AR 00 5 A e A ke e . P AR R TG
FT ATt 18] F 31 756 /2 MR J7 22 e HL 8 W 75 Z (S I () TR R AR SC RO BE THRFAE,  ME T A7 514
REFE N ARIMA AR AR, AP35 Fr 91 5 08 0 72 70 55 07 sCAC BR S F 0T R Ja 2270 #rs - 11 e A A 56 )
T H R 5 b 2 5 A AR AT 2R I PP, 5 8o RS e 81, TG S 25 SRR, AR
EERAE, AR MRS PP AT D BEAT R R ORI . S HG TS S AR AT

3.2.1. BIEFRMHRE

i H ADF fa 308 - Ra k. wiess Rk 1 for. IR 580N 001 t Giit & v—-0.445,
KT 5%58 2 KPR FE—2.912, p {HA 0.902, JoikdhZ4afire s n JEAR %, 2% WH Hd 25 5 1 5 91
RAEPRAFES; 1 R E S TE 5% 35 MK R B PR R (t=—3.134,p=0.024), 1 1 hZESES
ZAT 2y WIAE 1% 58 S5 25 /K R IA EPP R (t = —11.831, p = 0.000) . XA J5 & [ T A& Mk 58 N T 4%,
AEf NG 42 ARIMA @Rt R e 3at. JHH, | MESEEZTZE 0 AIC 52N 959.257, B
afi 1 Y2531 1178.573 B&MIR T 219.316. #R4E AIC #EN VT RIARHE, AIC (ARG 10 BEAT AR

DOI: 10.12677/5a.2026.153059 104 Gt 58


https://doi.org/10.12677/sa.2026.153059

FLPEE

BERE, WCRH 2 12 DF 20 BT 2 0 B

Table 1. ADF test results
5% 1. ADF RIS 4ER

5 51 ¢ p AIC i H
1% 5% 10%
75 —0.445 0.902 1208276  —3.546 2912  —2.594
1 =45 -3.134 0.024* 1178.573  —3.546 2912  —2.594
port 1 Y& 4y~12 BT E -11.831 0.000*** 959.257  —3.548 -2913  —2.594
2 M Z5r -7.918 0.000*** 1187.791  —3.548 2913  -2.594
2 My Er~12 BB E -5.579 0.000*** 955.498  —3.563 —2919  —2.597

e T IR 1%, 5% 10%[ B EKE

3.2.2. BIBERERE
FEBEAT AR 2 1, A BT HEE BTG, R I64E U % 2 B, 458 BEMEKT a=0.05,
p E/ANT o TUHELEEE )9 (e RS Fe A B JEUEGSE, R AIMEAR I [ 2B A e R, AR 5.

Table 2. White noise test of the original sequence

= 2. RIEFFIH ARSI

HEIRFEL DZENE p {H
6 78.957 <0.001
12 146.82 <0.001
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Figure 2. Autocorrelation graph of cargo throughput at ports nationwide
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Figure 3. Partial autocorrelation plot of cargo throughput at ports nationwide
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5 EH AR RE(E 2) M B AH G R B (B 3) R pT, SIS EALER . BAHKERR T 1 BrEMHK R
B EHRT 2 fEbeiEZE, FABB B B A RECE AL PR AEZE VT B A o i 1A OC I Ros H B SR 1Y
W, X AW REEE. BTPLZERIUA MAO, DB . BRI TR ZE S, LR A
FAINERT ARIMA(0,(1,12),1). iZART (IS Bl H45 R ande 3 fior.
Table 3. Parameter estimation results for the ARIMA(0,(1,12),1) model
7= 3. ARIMA(0,(1,12), ER B S A ITEER

SR 2 FrifEiR(s.e.) o i o HALSR AIC {5 B AEN

61 —0.4934 0.1162 0.002531 92.54 —181.08

3.3.2. IRBUSTS

X ARIMA HERULA 45 Lk AT ik 2 (I S RS 30 5 S 800 BB AR, IR 4 il 3 fos. &
R, ISR p (HENK T B EM K a(0.05), AT LAYCHILA AR 1 5% 22 7 518 e 7 41 . 401
BEMRRE RS HEEIEE. XU ARIMA(0,(1,12), )R 0 Z 50 DA 45 5 & T

Table 3. Validation results of the ARIMA(0,(1,12),1) model
5 3. ARIMA(0,(1,12), ) B EIGIHLE R

B 22 () I P A SR B E VR
FISINU]E RrgtitiE p fH (ERE tGtitE pfH
6 0.26102 0.9997 61 4.1601 <0.001
12 3.7861 0.987
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it iR R AR A, fE i A I AR, SR T 6 AARSHAGH ARIMA
B FEAF AR MA Br%), Jfilid AIC. BIC #EN, &EAxf ERINLA MR G AnBUE BN, BRI &
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Figure 4. Model optimization results
4. EBRMEMLEER
FEERAFEBAR AIC. BIC HAEHEZER: #A 1 [ARIMA(0,(1,12),)]f) AIC {4 & EK T H
fl A Y, [R] BIC A A T HAR KT s HARBE AL (UBEZY 2 [ARIMA(0,(1,12),1)] #2Y 3 [ARIMA(0,(1,12),1)]
S5 AIC/BIC ¥ & TR 1,
it “EEMENGERN, BERILA R BIE I, AT E ARIMAC(O,(1,12), 1) AR 78R AH X 5
PRI —— A DRUER Y Wy e A R, SCBL 7 SEAR I GRS B, A8 B m S b 42 42 1B s O S et
T HI A S TR E

3.5. =BS5S

R A E . WM. FEBRAER, R S5 Por, 8 EUR M UEWE Az a0 5
HIFHLE RCR R AT . I HR O SO T IR 50N R ah it , 453060 2025 48 12 IR TINS5 R 0k 4
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Table 4. Prediction results for 12 periods in 2025
7= 4.2025 4F 12 HAFUMZE R

B (1 [0 SURIEES 95% B AF X [A] N PR 95% B A5 X 7] _FFR

1 Jan 1184727 107400.5 130686.4

2 Feb 144468.8 129071.0 161703.6

3 Mar 153879.8 135762.5 174414.7

4 Apr 152632.2 1331343 174985.5
5 May 159179.2 137391.2 1844225

6 Jun 155422.4 132837.4 1818473

7 Jul 149747 .4 126809.5 1768343
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8 Aug 157943.2 132583.9 188152.8
9 Sep 151845.9 126407.3 182403.9
10 Oct 160313.0 132395.8 194116.8
11 Nov 160454.6 131502.2 195781.4
12 Dec 162865.0 132497.3 200192.8

ARIMA Model Fitting and Forecast
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Figure 5. Fitting and prediction results of the ARIMA additive model.
5. ARIMA AR B & STMER
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H RIS R, B0AE 7 i 17 ik B 0 v A A 1 S5 A R B R AT
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E. B L. EERR SRS L EREEN, SIHEBNFIENS, X5RESEE LR
FHEREVIS . HRERERE, AR TR ZA T SRR, MR AR DTt
G MUSHILMRACTEE . FREIE = i 75 RO S R &, ERRIERATTE 2025 I R 35 520,
W 3 BUPUI 25 5 I — 8 M 72

MAER T 5k 5 5 ] PN 22 5 % JRe P LB 48 FEE SR 5 2025 4F 4 [ s 11 B 6 ik 8 R 484 K () 0 465
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