55 41 45 3 L ZR A0 25 27 e 2 4l 2024 4£ 12
Vol. 41,No. 3 Journal of Shandong University of Aeronautics Dec. ,2024

[z EE5%£]

E T ARIMA-LSTM WK =
AL 2= 490 it 3 oK T3 il

/i'\ —,é\- ’ X’J‘ j@ ’ 5}{ %
RSN 28 TOlL 8 B2 B 45 PR TRR 2 B, ol BT KN 450046)

W EMREWAEASZE RO DATRN AR R AR LA RO I BT RELE
BAER, AR E RO A F ERETAMN KRG ENARERTRABR ZFAR At
AR T AR, AN ST KA T ARG EREAKR A TG HARE LR
MF ik, ZEFRBBENENREERRBIE MET 20 L4848 amE-KENITILW A 44
A, AKZAREK 20002023 FHMERKTELZTARERR . 2HNEA L5 ELBHE T
VAR KAARITIL M AL R B H AR ITT TR, FF o T e mnlR, &R
AU AR MR TH G —BR LA B 50 TN AL, R 45 A B R EHE 0 B S A AE e
ARTANTHAERTAMEA FIFAXR . FUARBERARAMNT AREZEF K= AMTHAGEER

=W,
KRk = A — KT iR ARIMA 248, LSTM 424 ;& L Fam
FESES:F 56 XERFRIRAD: A DOI:10. 13486/]. issn. 2097-4973. 2024. 03. 004
0 #lF

T = M X ] 28 T A R i 3% IR T R R e vy DT R ) R iR A XM — o B R R BT K
JBE L IX SR 28 5 — IR AR RO = e e AR ol 2 B o 7 S0 B DX 22 5 — AR Al i e v W 0 — A A 2 G B
PR o U WA S W I 0 T 2 R AR S R R R A A R R L S AR N R
Wi 2022 AFA = A T 25 5% A o o R T e o L I 25 8 19 B 47 4 i B R Al 2 ¥ A2 U5 L 2023 AR A
25 R Ar i B 3k 561, 812 T, [A] b3 K 13, 62040, ELAERE — M — 1A fb & i s 1 TR A 3E L ROk L A%
G A 25 W TR O e LA AN BT 486 4 A D DR T oK o PRI bR 7 M 45 4 T2 B AR A5 U — ARk R
PBALMAT . FEDCE ST L W03 5 R TN 45 8 38 U e s A BT A b O 1T e e 9 3 B R I
BT 2 AR R T SR A2 1k

FR T 0 7 SR 0000 114 35345 5 96 4 S 2 P U0 R A e T T A TN 7 o L L 7 ) B
fift  BAT RAF BORRE PR S T2 R T R 7 vk AR A B RR RO T 22 B R sl A (el )
(ARIMA) &5, g2 0555 B T AL &% 27 >0 T B 2 bk [l )3 06 a0 K0T AL 373 1) 6% 6 ik d BEAT 7 B0 s Weng
AECTHE ST ARTMA BORL, X S ) 490 It £ 8% 014 642 f5t BEAT 77 900000 . SR £ 1 0 7 b B A 2 ) R 3R AR

W 75 B #5:2024-08-02

ELWH JTHA 52K E AR H (22A87008)

F—EEEN: 4 963 Do, WIE BB Bz, 32 BN B 5 A B A MmO .
E-mail :892418545@qq. com

¢« 3] o



2 HESZR S EENER ., HL, 7522238 WA TR AR ME B0 vk JAE vk w3 A i h
WL BERE AR BE TP 0 B 4R 0E 2L I HL S B 2 R R AN Bk L H O I A K A TR L S R AL (SVMD |
K S B O 2 W 25 B (LSTMD) 25 B2l 35k 2 SSA-XGBoost-LSTM #5781 Xif 7K 7= 5 ¥ 5 4 7 4l
) 4 5 SR BEAT T P s Huang 2557732 Ff GM (1, 1) 1 BP i 28 [ 48 B X A 48 W i 7 SR AT 7 % HE 7
DA RUAS A R T 0 30 B A B G %) 0 0k SR, (L AR R 5 R A A L DN B L ) e i B A L T T R UR S 3
WA AR H S LA . T 5800 K M AR L D B — B R R A i 22 AR IR L IF 2 R B S
FEH R AR 235 el P AT 45 v A R e M R e L O O T M I A AR BT R . R SR AR by
TR A -0 4 A AR, 3o Fe [ A4 77 S v B ) R T SR R R AT T WO L B8R T % 4 A A R A A B — R LA
T T TS B R e 0 7 ARIMA-SVM KD i 5of 52 30F 40 7 F00 1 365 Hb i 9 0 5 oR IR T %A
AR A B s Wang 200 R H] ARIMA 5 BPNN AHEE A 1Y 7 w6k %k DU 707 399 6] (9 4 0 s R o ik £ 7
TR 5 S B i 2 5 A Y B A% SHE SO A% PR — AR Y (R A I A5 T A FEAR

25 b R RN YT R N R R e R R e v i ARIMA 5 LSTM A& A1 43 51 BE 0% 4R 47 i 4l 42
B LR T S AR YRR L R AS SCHE M ARIMA-LSTM 20 4 48 80, 3 36 31F 3% 21 & A8 70 X6 i 25 1)
LT SR B ) AT AT L SRR = — IR R A W T R R R S R R RS
1 A2
1.1 EREEBIHELRARE

ARIMA F F—Fh gl |32 (i 0944 G AR AL, & E 2 [ [BE (AR BEAY B 37 44 (MA) #E R 5
AT 20 (Db =3 A RN ARIMA(p.d. 858 . Hord, p B A BUEEC d 20 K8 q
F R E TR . AR R X B R 8 R AT T G — Fh 7 Bk e ad o M AR B A B G a2 BOUE ok
Y RTE S T LA 2 18] A 56 2 1A X Rl G 22 4T 00, H SR A 200 1 SRR K

P

— g p B AR BRI AR E XN X, = pt 2 ¢ X e 2H X, RIS TE ¢ B 20 B A s 0
ROV s ¢ g H WA 2K X, I BT FITE ¢ — @ 20 e, S ¢ I 20058 2518 B I e 7

MA BRI 56 iy AR AR RS A58 22 100 (1% B 000, BV 8] 5% 50 24 i {85 00 s A 98 A O & H AR g o
HME A MG . — M g By MA BRI A E X X, = pt+ Z@e,ﬂ +e 0, BT R .
Rt —j BZIF IR EE.

H FA 82 3 5F 2 (ARMA) BERIEES T AR T MA PR AR R 5 450 . B i B 18] 5 500 0808 v A s 34

P q

PRI LRGN X, = o+ D¢ X et D06

ARIMA #ERIEE T [ [ 5 AL sh-F 35358 4 B A FE 5008 22 43 . 24 R B0 IF A Aa it , 75 2 0 2243 (D
I R A AR O SRS A N T ARMA BRI ARIMA BRI F0M i A2 40 1 1 PR .

Bl 22 93 4k B

SR

FTor Mt
H, &3¢

Bl 1 ARIMA #&FHA LB
1.2 KERiCIZMEM KR

LSTM 48 5 F — Fol R 5k A0 005 2R 4 22 R 4% (RNIND AR RS, LSTM #4584 GE % 2% ) FCAZ K 01K #1508, 8
« 32 .



%3 4 H. JHR R BT ARIMA-LSTM §K = i 25 9 i 7 oK 5

W FIAGCAZ A0 B AN T AL L A e 1AL 58 RNN AR T b 33K 7 90 80808 o 25 2 b 900 1040 6f J32 3 2 AR 43

FER I, 8 B s ] AT S T R A AR 3 ) L R ] Y 2 SR R A ]

YEHRT S e 211 aE\E"J‘ZﬁzJJ,,\IVEJ?IEﬁDI’EI 2 iR i,
BT sigmoid UG sREOK b — A WEEE BB Co

AR h o FIRY AT o, Fe b 2R 0~1 M8, B4k 0

B Dy ORI BT 1 WY By i AR . ST T o fE /

fi=a(W, - LA, l,x,]+b,

KW, IACEHEE .6, J &0y sigmoid pREL, i 1o

AT 5 2k — A~ sigmoid I bR DR 22 WP 8 504 K Bk T X,

B PR AL — > tanh PRECAE B BE 10 A2 55T B R Y 4% B2 LSTMEE st

TEAE AT sl 5 e 12 1 2 253 iR

=W, * [hy s s, JFb),C=tanh(We « [h, .z, ] +00) .

KW, 5 We IAEFE. 0 5 0c J i,

Bifi J5 27 G ot X DR T B R SR Y T R 2 R T

C=f % Coy4i, »C,.
K. « HILEBAIL . Ml T sigmoid pR £ 2 i EiHl . PR T RT IS A0 4t IR 258 5T tanh pREK
HEAT AL B, B S W 3 T R 43R e L B S T BRORCIR S Ao B R T R AL BROECIR AR ) R R A 4 i R
0,=cW, « [h, 1,2,]Fb,)sh,=o0, ¥ tanh(C,),

KW, HAEFERE b, &5,
1.3 ARIMA-LSTM A &#H&8

ARIMA-LSTM 4l & #5582 ARIMA #5755 LSTM 5 8 ()
He . BAEFAH ARIMA $2 5 B (8] 57 51 i 22 R 1E , 9 4=
WAL o gE S L, . il LSTM AR A% ARIMA A5 A i 15 0]
FR 22 UEAT AR B, BB Hovh B A AR R v B A9 2 T 4
N, B JE WA T A5 AR L A5 B R AR iR A A D, L
I A BT O RE WL 3. Hiv, ARIMA BRI 58 2% e, =
Y, —L,. K.Y, Rt p o) s dh g . 5k 2 i

N,=f(e,—1se, s se) Teo

e fCe ) LSTM R ST 1 K R R A e, HIRZETH.

2 S oA

2.1 HIEXRIE

T TN K = A b DX S R R AR LK = A X T S 27 S 3Rk Ok R A X &
P4 b [ RIS R B A A (9 20002023 4F 42 [EHLIZ4F B A2 7 A 8 v =R 27 ST A Y
17 B3 0 D5 A A 2 B8 BB e ks R AT 7 g it 98 17 A HL35 G B R k6 58 A A L 75 B = A X
20002023 4FE L 25 B HE A7 i i B0 L DAMOAT 4K = £ i DI 24 AR AT =S W) 0w SR A O o I HE A 1 1
w4 pros .
2.2 ARIMA #& B fify 25 £ 5 £ F1
2.2.1 HEFRL

ARIMA #5278 7E T I B 22 SR B s o0 - 5205 4, 75 B2 50 0t n 25dis e A P AR v R 0 . o BT A 3 vk R

e 33

C

hy

i
!

ARIM A

I

ARIMARE Y 7]

| ARIMAgESR 22 =] LsTmg |

¥ N, ¥

B 45 A s |

D.=L+N,
3 ARIMA-LSTM @& & B 72



LA 5 B 2 %41 %

BRI e 1 v A s 6 H A ek I T 9 22 A T AR A R B AR FRRUIRES o (HZ 07k T W TE Rk ST e

WA R b, 3 — 45 T 3 3548 8 (ADE) £ 3 200
B%] ADF G5l —2. 992, 813 T 1% (—4.012) 5 soo |~ FEMH

526C— 3. 104) Yy #H 4 JR e B e S E. H p H A 2 s00f
0. 036 AN4ZE T 0,8k 7 I R FRCR S . xR & 400
o B BHE HEAT — B 22 43, 11 JR PR IR iE AT ADF K 50, 45 Emw
N —5.883, /ANF /MK 1% (— 3. 770) .48 J5 {135 1) 9200

s B, p {5 M 3. 042X 10 T483E F 0, 3% 338 WA S0 © 1001
éé%:]:qu;é\o Bﬁ)ﬁﬂﬁ?[’:‘u}?@%$ﬁgﬁu%i‘[Er?§u Eg K@*}L 0 20.00 20‘05 20‘10 20.]5 20‘20 2025
o RO 1 I R B L ) 3 T L R oA A A o

SRR T B, % T DA & 0, fagsh oy B NN TNBERSAMDREELERFE
7.670X 10 °, EIAE B E K 0.05 F A4 M AE A A E A,
2.2.2 BAZY

S o — 22 4 S S T I 1 90 £ i BT ROR A 7 LA B =1, 4 HEI ] 9166 F1 5 CACT)
AR ELAR G CPACE) [ 18 5. 11 6 B, 3 ok 40 B 99 16 % B ACF S LI JE . 17 PACF 75 1 B2
Ve R TG A B AR BRI I8 p RIS 1 5% 0.q MU H 0. SATT. I P Bk 0L
e B A I R 2 7 ST AR £ LM CATC) 647 30— S M v b 1 p (L g (O
P M (0.3) o 6 AT BB 102 T 25 5 % ARTMA (041,09 ELA il /NH ATC {0 8 52 00 Bk O A 25
Fi.

1.00 1.0
0.75 0.8

0.50 ‘ ‘ ‘ 0.6

0.25 [ 0.4

0.00 ] I 1 . . I 0n
-0.25 00 ’ .
-0.50 o l | R l
-0.75 :
~1.00 0.4

0 2 4 6 8 10 0 2 4 6 8 10
B5 —MESYIEACFE B 6 —RKr=E5%iE PACF B

2.2.3 ARIMA #:# 3n]

B ARIMA (0, 1,0 BEAIX 20002023 A4 = f T 25 P it ST Wl ik & JEA T 00 . & & 75 0 AR A
O AE SR TR ) DI 2 50 & K N 25 5 A 1) A T R 1 i )
2.3 LSTM #& 84 fi == 55 o = FLl
2.3.1 #¥#;Ea—1t

J b6 B s o vE B R A LSTM 8 75 200 Bin i A7 0 — A b 3 il H 235 72 (0, DEi(— 1, D, A
— Ak Ab AT DL G i BCE AR e M DL KRS BB AL I A il SIGH B A L A BT LSTM SR B4 0L . % FH IR
Bl H—4kJ7 % Min-Max IH—ft 5 Z-score H—4k . A 3C¥#E % Min-Max J5 ¥ #647 IH —fb Ab 21, H

s X7 Xnin
T =TT T e
X max L min

A AR S 2 VA — A0S BB » 2 R B A TP e /ML s 2 D B8R B T I BB R
2.3.2 LSTM #£ A 7 m|
il i Pycharm #fF . 75 Tensorflow R85 F 5 LSTM #2845 #E01, f5 9 — 1k )i 1) K dis & AR A

e 34



%3 4 H. JHR R BT ARIMA-LSTM §K = i 25 9 i 7 oK 5

R 75 V0B R I 2 e T S T R s T LT A S R« 1 4 Ky 4 DR
4 A T 25 10 KO K BT — A~ 10 25 59 44 s LSTM

7 — AN BB - i 28 356 5 128 4531 A Dropout J2, 0
EFAN 0.2 R AN L REBCIED 2
100,45 Y AL (9 1A A 16, SEh LR wEC

- A
—

B 77595 (MSE) b AL 560K Adam., X4 7 1% U8 "
IRE 30 WA AR TR R B AR AR P 7 01
F’j’l“j_\‘o 00 \\\\ e e SN & e O P
P 55 1 10 5028 077 SR B0 78 5 LSTM 4 R e
BRI L WO 25 2 . Kz g R AT U — e b 3L, f AR 7 LSTM A8 % & 5t 72
JE y JE K HOHE 10 L R R TS5 R L 1,
F1 EERBMNLER

ARy HAH ARIMA LSTM ARIMA-LSTM

2004 226.372 167. 482 246. 319 217.177

2005 261. 604 232.977 267.663 272.121

2006 298.108 269. 454 299.196 312. 834

2007 345.101 307.152 329. 813 351.433

2008 356. 958 355.663 355.513 399. 842

2009 358.917 367.570 374.427 402. 697

2010 444,013 369. 209 390. 400 397.791

2011 432. 846 456.975 421. 339 488. 059

2012 422. 405 444,976 435. 450 470. 393

2013 428. 947 433.783 452. 880 455, 881

2014 466. 709 440,169 472.691 460. 391

2015 481.516 478.761 491.519 486. 396

2016 511.051 493,651 513.097 508. 753

2017 564. 469 523.698 545. 457 546. 460

2018 566.029 578. 280 585. 549 608. 211

2019 565. 290 579.500 629.583 605. 652

2020 576. 783 578.377 683. 488 601. 841

2021 619. 096 589. 828 706. 650 607. 705

2022 494, 451 632.892 723.702 645. 816

2023 561.812 504. 786 682.951 504.932

2.4 ARIMA-LSTM A& &8 fji = S5 ap = F

TERI LA 3] ARIMA T 45 5 )5 o (8 FH 2 S0 1 D8 2 32 700 45 3L L 45 31 ARIMA A58 17 15 0 3% 2=
WEAGHEAIN R LSTM #4535 5l LSTM f I i E A7 A R 09 S 80, ¥ U1 204 /9 LSTM AR J] T il
X AR 2 (E , LSRRI rp A AR LR A R AR AR 22 T F A . B b LSTM A AL 0 75 31 1) 5% 2 7
H 5 ARIMA 70 () T 45 5 AR 0 DAAS B 24 () ARIMA-LSTM 414 BRI T 25 5, W32 1, T E
() LSTM #AY sf (8] 254 Sk 45 1 PUAF Y 7 ik o 0 ik 0000, PRIk 0 B 2004—2023 4R 454,

e 35



2.5 AR

R4 ARIMA \LSTM 5 ARIMA-LSTM = Ak 8 (1% T30 0 45 5, 22 il 45 55 76 390 000 245 SR o ke 1, ] 8
fin. MELE 8 KB, ARIMA-LSTM 414455 71 (1% F 0 il 28 5 7050 (8 0 W 4 18 d5e s » R 00 e A M 10L& 3K
o AR AT IGO0 5 0 LAV ff b 37k A AR 9 0 45 o DAL Ll 5 S 0T 0000 45 SR 1A 7 0% 25 VPN 1 — 20 45 A
LULORTRIE i
2.6 BT

SR T U M B A A A 1) T AR L AR SR FH S R 25 (MSE) (4 05 5% 25 (RMSE) 5 37 1 468 %o 1
22 (MAE)! = AR 22 P05 ik . e sR B Rk X0 51k

S S, 1< S 1w S
E(MSE)—N;<Y, Y.)?,E(RMSE) = NZ;(Y, Y,) ,E(MAE)—NZ; Y, —Y.|.

S N S REA KO AR R, Y, W ST B ALY, Sk B "
(B, AEET SR 2, MR 2 T LR ool T
ARIMA %1 () MSE .RMSE 1 MAE ¥ % & . 4 o vt

—¥— ARIMA-LSTMfE 7

i 95 0 L ARTMVIA 7 0 90 S 5 45 1% » 4 § igg [

s, LSTM MR AR A BB A B TR 5 400

) ARTMA 7, B 08 4 T 22 740 (A0 AT P . S 300]

(A5 ES 2 MR R s . s st % 200f

A ARIMA-LSTM 20 4 555 76 4 535 22 VE M 100}

1 5 AR T WA B — A A B A TOIORS B L IR 0 005 2010 2015 2020 2025
BT VR4 A A M P 5 OB L 4 ARIMA i

HOTR XA AT 4004 F 25 T L 6 A B 43 9 2 1 B8 EREMMLER

SR8 o AR H I e AR X A SRR B I L A T I 3 A R G R R R Y A0 AR s S e B 2 b L
LSTM 2 #0 58 1 [ 142 ML, 78 ARIMA A58 81 T 1 5% 25 op T DL 22 ) 30800 b R e my e e dEpi =, 5
ARIMA R () 5000 45 S AR e o7 DAl H 5 B S =2 8] 110 302 25 T /N 0 — A5 i o 10000 1% i 1k . PR
ARIMA-LSTM 21 £ B4 81 (8 TR B2 A 25 Lo A~ B — IR B 5y

F2 BHAINER

R MSE RMSE MAE
ARIMA 12 658. 769 112.511 50. 902
LSTM 4 789.996 69. 210 41.389
ARIMA-LSTM 3077.793 55.478 39.470

2.7 KREMEYRERETN
FERLAINT LG B IE T ARIMA-LSTM 4 A BRIV 2 T ARIMA 5 LSTM B8 78 ) i 7 K Ll 1 (1
DA E B T H T W A AT AT . DL A SR ok AR SR I A A A B R X K = A 2024 —
2028 AP [ ML 25 ) U 5 SR Ak EAT TN o Ay RE Sk 4 A 2 A0 D BRI A VR G IR R AR IR IR S N
T 25 R ULk 3.
R3 2024—2028 FTNME R

FAly 2024 2025 2026 2027 2028

WL 23 B R AR ik /7 I 505. 595 517.428 524. 934 563.327 565. 371

R 3 R ROR TU AR = Ml DX T S TR A kB R OR GA ] 2021 AF B Y 619 7w, {H 1y 4b A
e 36 o



503 4 H. JHR R BT ARIMA-LSTM §K = i 25 9 i 7 oK 5

500 J7 W LA _F 1R 5 K I PR BEA B AR K I
3 4k

TR =M — R R R 5T AR SO B B9 M AR RV AR AR A B2 Hh & 3 1 — B 2 T ARTMA-
LSTM 4 fift 25 9 7 >R POIAS Y . e o 4 = A A0 2 0 0t A ik i R AT S50 0F 5 15 20 A Pl A0 2 4 5 R
M TSR — ARIMA 55 LSTM K8, B A7 95w 1) FUI0RS B2 76 90 0 7 K B0 b B AT T 4 i 250k
A TR 2 L 9 R B R M 2 s 1 A0 O S T ) o R A ) T S R A B B B
RS SRR, SR, B TR AR 1 LSTM & 43 J& TP 28 9 4 SRS L e A 28 0 2% f Ak A5 A
HE— 20 R A 23 ) o R ok B W TR R R A S0 Il 28 19 2 1 A SR et 0 4 HC A B T T A S O R
PO ) AR

S Uk

(1] KE K=ZA—GHRLEFXTTERDALLREGRKDZEHR]]. B LZFHRT.2020022) :88-91.

[2] SUH D Y,RYERSON M S, Forecast to grow:aviation demand forecasting in an era of demand un-

certainty and optimism bias[J]. Transportation research part E; logistics and transportation re-
view,2019,128.400-416.

(3] EF.BAE% X FH.F. AT Markov-BP 4 2 M % 89 KX T 4/ & KAL) #im K, 2023,42

(9).:24-27.

(4] #4& . Rk A TAEF T 6 RTAG pa R a2 [)]. 4 A3, 2023,46(5):97-100.

[5] WENG Y Q,WANG Z R. ARIMA time series based logistics route cargo volume forecasting re-

search[J]. Academic journal of computing &. information science,2023,6(8):95-104.

[6] B#:AFZE. & T SSA-XGBoost-LSTM ¢y K FdmbsiEiid Ly ERAMAM A (D] K&E. K&EEFF

X #,2023.

[7] HUANG L J,XIE G J,ZHAO W D,et al. Regional logistics demand forecasting:a BP neural net-

work approach[J]. Complex &. intelligent systems,2021:1-16.

[8] FBE.vt#H. AT REWIRE a9 R = %A YR E RS AT AN ] A5 38 A4, 2022, 39

(5):166-174.

[9] A ARIMA-SVM a4 7% & L Fm AR [J]. AR & FH K. 2018,41(9) :182-186.

[10] WANGJ J,XING Y Q.,ZHANG S,et al. A HYBRID total logistics forecasting method combined
with ARIMA and BPNN[]J ]. Journal of physics:conference series,2021,1769(1):012051.

[11] & %.%7e. k. %. AT ARIMA-BP #b 2 M % 204 7l 9 % 2 Sek T Hl[J]. #ia sk K,
2023,42(12) :84-91.

[12] #gdk. 3T, 24K F. 801055 ARIMA B2 W7 k58 £ 5% P m R x4,
2023,55(10) :111-117.

[13] & BHE.ERM. %5 AT CNN 5 LSTM L 4R ERR 8 2 ko £k ki 5 L#
2 H7,2024,44(6) . 1668-1675.

[14] Fdet~ FHR.EAR.F. AT S RE LA T EF ARIMA-LSTM 9 E R 7 A B A Y 5
#LJ/OL]. & & & L, (2024-04-22)[2024-07-30]. http://kns. cnki. net/kems/detail/34. 1055. TD.
20240419. 1826. 002, html.

[15] M#&.¥#im. T A5 KE.5. KT ARIMA-LEAP B & 45 7 B 404k 47 1k = R AL 3% HE 3045 48 Fo 8 HE B 12
o [J/OL]. F B 3 3% # %, (2024-01-25) [ 2024-07-30 ]. https://doi. org/10. 19674/j. cnki.

e 37 o



L AR AT 2 2 B 2 4l 41 %

1ssn1000-6923. 20240024, 004.
[16] CAO Y S,LIU G,LUO D H,et al. Multi-timescale photovoltaic power forecasting using an im-
proved Stacking ensemble algorithm based LSTM-Informer model[J]. Energy,2023,283:128669.

Research on Demand Forecast of Air Logistics in Yangtze River Delta
Based on ARIMA-LSTM

JIN Zhen,SUN Xu,SONG Guo
(School of Management Engineering , Zhengzhou University of Aeronautics ,
Zhengzhou 450046 ,China)

Abstract: As an efficient and rapid logistics approach,air logistics assumes a significant role in facili-
tating the integrated development of the Yangtze River Delta. With the escalation of logistics demands
and the imbalance in development,scientifically and accurately predicting future air logistics demands has
emerged as a crucial issue in regional economic planning and logistics strategy formulation. Considering
the current development status of integrated air logistics in the Yangtze River Delta and the existing lo-
gistics demand forecasting methods, this paper comprehensively takes into account the linear and nonlin-
ear characteristics of the data and constructs a autoregressive integrated moving average-long short term
memory model. The air cargo throughput in the Yangtze River Delta region from 2000 to 2023 is adopted
as the data source. The autoregressive integrated moving average model (ARIMA) , the long short-term
memory (LSTM) ,and the combination of the two models were employed for prediction,and their predic-
tion effects were compared and analyzed. The results demonstrate that,in contrast to the traditional sin-
gle model, the combined model possesses higher prediction accuracy,can effectively capture the complex
characteristics and trend variations of the data.and yields a better effect on the logistics demand forecast.
This model predicts the demand of air logistics in the Yangtze River Delta for the next five years.

Keywords: Yangtze River Delta integration;air logistics; ARIMA model; LSTM model;demand fore-

casting
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