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Research on Key Determinants of Agricultural Machinery Accident Response Efficiency
and a Systematic Optimization Framework
Yuanfang Wu Guangwei Yang'
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[Abstract] Enhancing the efficiency of agricultural machinery accident response is critical to mitigating casualties
and reducing property damage. The end—to—end response process encompasses emergency call reception,
on—site rescue deployment, accident investigation, and post—incident management. Performance at each
stage—measured in terms of timeliness, resource utilization, interdepartmental coordination, and information
integrity—directly determines overall system effectiveness. A systematic review of representative accident
response cases reveals that four interrelated factors constitute primary bottlenecks: (1) delays in initial response
and escalation; (2) fragmented allocation and underutilization of rescue resources; (3) ambiguous role delineation
and accountability across agencies; and (4) insufficient interoperability and real—time data sharing among
stakeholders. Drawing upon systems engineering principles, this study proposes a three—pillar optimization
framework: (i) process reengineering to streamline workflows and reduce latency; (ii) institutional mechanism
innovation to formalize cross—agency collaboration protocols and responsibility assignment; and (iii) capacity
building through integrated training, standardized operating procedures, and a unified digital information
platform. Empirical validation indicates that implementation of this framework significantly improves response
time, enhances interagency synergy, and strengthens evidence—based decision—making in agricultural machinery
safety governance.

[Key words] agricultural machinery accidents; emergency response efficiency; process reengineering; interagency

coordination; safety governance

515

ANV PR A F s SR A M 383 BT D[R] P e A ML
MR Z R A, HEAL LR 2, BR S SCEI L A AR 3 4 4 il
A FON A R, HHUR A B R EARR A SRR L, S
R, B O SO BT A TN 5 RN R W A
Rz, AR PO KR o AR 2 AT AL B AR o, 3R S i 8h

IBZ, FIEIIIER, BRI A K 2 B Tk BAHERSEHL 5 4
L AL B ARE KA, IRABINT AL B SRR AR (B AT IR, MR
WL RE A RSB IR 3R, R BHILAL T B T 58 AR %
NG R, RTHFENO BE ), IREEAR RD) S A 2t B A
{E[l] R

1 RIEHLERZER BRI

64 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Agricultural Science

AR Fh e
FoLeF 2 HeRA 1.0€2026 F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

BNFEHSEE R M K2 ERE ARG TR, N
BB 5 e R R e B AL B AR O, S TIEAT R A
FEZ S, ARV S EATE, T B LRLE K RAL A Z 0 LA
FE o WY A B AR PR S AR A, JRLTE A PRI R BEZER,
MVEAN T3 3252 RO 1) L e A 2R G R Ak AR

L VRSSO B K e B

AHLF AL B 96 T BB, JE I i i sl R B aR
A S, R O BRSO 1 e IR I ) R S 7 R
JE, JE ShAH NI (N SN, [FD AR, A 250 %, [k
7R KA B BRI, Bk B R B R Rt RS
6 1 HE B K I R A7 55 A, B4 N OG5 3 S it 5% B BRI T Ak
Bz 2R A A B 5E S E N SEHOR BT B, A 51
s lds, SEHUIE, 1 NS H i, 204 ORI
SE ST, 5 A B A REBURVPAN, B P, ST IR LS R
(AN, T ORST7 B 45 21 % 3 AL B, BENRRE AP AR 1, A
AT HH LR 1R B R R 0 2 M B 248 Ak B IO TR T i 224501
BERCA TR LAES 1

L 2% AL B A IR B ZER

P IRATROR U L O R 2 RARME SR, 508 A e
BC SR O 5 5 5 T DR WL R SR SR B I, 12 = B
PN 58 R I TR R R AR 2, BRI BRI 1T Z R B 280k
JIEAERE R PR BB, BR3P N S1LSEIeBOa B4 61, W P
N GAHEBR AR S T aU, AL BN B3 R o i DX Sk 1 2
PR, FHOREI T ESRIMEN SR E R Y, 1B
THER R, BV FIERE S BT N OB A 5 25 A
FR I FIALA, £ SRR A LR AR 7 o 3 e A BT 2K
A HR 1T W IRk PR £ A8, B i BT A 2 AR v S B A it )
MO e 20 4 BRI B, %P0 1T A0 BE BEOR EAT I [R) £ 3R
WA TR, I IR P2 S Y PRI e B e RS B, R 4R R 5
VAR RV 5 5 RAETA, P A A T [ ) F R B PP 1) 22
AHELE

L. 34 B RE I AL RAE T i

Kb R A RAE 75 2 7 2 A BE SR AR AR R, I (R 4R B
B FE e BN, R BIE I 8], B AR BN K, T A 5E U
W4, T G T I T AR AR IR S 0T E, BURAR bR
i RAERUR I, W P B R Pt 3, o PR 2 B 5 K ST
SEME A, R REITE 5 IR 454 7 AT VAl o
P EIERR SRR ] () BC A FERE, AR A B AL SN, I 145

g1k, BRI A PR G, I 1R 5 U A R R U R SR,

ASIE LN IE-WNALY/PAE L SNl A s RV A GiIDNE N
55 A i P B 28 BT G A K, 5 5 AR b AT IR R G
Ja13 I ALRE LR 19 70, R R 7] EUASA [R] M X 1) Ak L /KTt g
IFIBERA X R REAR A S, NP R TSR ALK 15
RURESRTT A 56 I W 4 17 it A5

2 RNEHAENEENHAEER

AN F AL B R RE 52 2 2 BRI L), IXEERIRAER A,

), FAEHEEH LR, FLERLLE RFNBAEITRE,
TR TR 31 1) 240 R 26 2 S it R G ARAL IR RT3, 7% MRS TR A A R
BT 1) AR A

2. LES] ) 24 B2 PR ) 82 S [R] 3%

P e B 4E IR T BT FE ML 5E 3, 504 M X 473K
ANTHZ T, AN AR R E YR W R A B S8
THEUEARER K, HETR 4 VIR B & TN EL RS £,
BRI 4 BIRIE A B AL R A F AT, EEE RN
SR B I B 8 P IR R, RO ) B RIA B AR 508 i
AR KRl AT R B VIR %, A H DX T B 2% AR % B
ARk SRR, RO TR LATE B8 4 I R] Y HRIA O, )
Aib B N I B SRR N BB MR T R, TN B A S
SR Z A U E F B, AEAERE B L S alR i &SR
TIAER T IR pL. FHOR & R K 5 BGEF BE A,
Y e MR, 27 BB AR R ARG, 3B 4> AR I HEAS 2 5%
M S EORE T/EREHIE, W5 423 IN & 538 5 0 B
I, AN T Gk Z AR O BLIZ B IG RS, A N R AEIFER
U FE A AR 5 B OGS RIRTE, SBUR S E L KRN
BUIE, PR IE I — bR T 8 A b B R, 7 s
55 7 S R S R o

2. 278 IR FE 1) B R A BR R 3

R 85 B B 3 BB = PR LU RS T, AR L,
AR TR B DR & R KGR A, 2%
Wi B 5 N Grbr e B PR PR AR AT, FHORAER &3 TR
[ 7 A EEAE L, BIAR A —S HEh = i — 151, SR
FPREL, RO T . KRR & EGEE 56077, A&
FUMPRE SR E LW TEZINE, AN FHR T ANEZE
WA SR TR R KM RT3 A R, R %0
T RO T B, R Sl A R AN B R B I ), I
3l 1 2 S PR B 0, IR 2 A X RO AR IR, F
R R IX 5k BRIX S X8 T REEE X, KAESHHE
WORBSEAF 0 B B 4R, B I ot e RO B ) B A4 T kg
— B K.

2. 37E A4 FE ) T R B 1R 2

EITER 728 X H B 5 B S0 SR, LML B R L
WS H 5 A 0 R SRS LA, ST ESAE S
P30 2 SO IR 25 7 R AP AR BR AR AC X, sk P 5 R AE R 57
BB E E PIEILR, 15 B WGBSR BHAS Ph [FIE 5, 2501
Sy RS R G, RALECE B 525 5 AR R R E M sl
SEEEHR B, SR 5 RackiE D, IE AR R ES
LB WA RESRIGE RS B, FRAR T AR R (R 34 00 W 18 B As o
E S AL A {4 5 i By [ 5 &, ERAR 22 B0 IX g ST R 2 13U
FE, B HEBERMEL NABEGR TR, BIER A F M %5
IR AT H 2, BB IRIERUA B AN, IR B4 EA 115
i IR H, 2 A% Rl B s 3540 ¥ 1 3 70, BRAT 5 A & A
TP IBARAR, W T B AR AR Bk = P BRI ) B

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 65



Agricultural Science

AR Fh e
FoLeF 2 HeRA 1.0€2026 F
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

RIEA IR T
EAHERIE

3 RNEBLEMENREMRL

RTF AN Ak B R RE T 2R G M S5 U, i I
P IE S IR S KO B RS 18, MR m A A B AR
A, AL T AR SRS 1R RS 7 5 AR T A S S i B, R A
TR ) ] S R A B e T KL

3. LA ERAE RS ) 5 G

TR a7 IS A 4 J32 B 2% N T, R 0 RE AL T R 85
BUEE A 3R B 5 702K, R R 5 E R A 3R
JRR BETT 58, R N TR 6] ACT-45 T3 Bk e 2 25— 2 Bk LA,
A8 10 P 3 o PR, TR T — R R BN D3 B R AR,
Ja 7o 7 3B 135 7 BV AT J B N U S A Rk /0 8t Sl e 1R 4
K, LA B AL B AR P e bR A PR ML TR, WA 2 2R Sl 5
4k B L PR BORER, Bk N FAZIRTRETT e TAE A >
BUAITE 5 55 A 1) o f A S O AR P i AU T B,
Z AN 5 = 4EBO6 T30 55 BOR PRk [ 52 DU IEdE, &
ALK E R G SR B RE E RE A A A WA = R R4 &
IR, BRI 5 AR B AT LR AR 30, A AL S
OB, PEANSIE LRI AT B A ML, X %SG T
P ST TR Y FBAE AT S P 30 o R e 20 R AL R R, S B
b B AR MR ERIR AR, T8I 51 AN Bl 700 28 0 i 1 AN 5
REAEILI EARAIES, [RIP T 5 2k b2 i, a3E— 2030 o 2 1m) B g i
KA

3. 2N RIS 5N

BUURRE T BT BRI T BE 22, IR RO PR WL WO B R
AL, R AL B, 24 2250, BRIy Rl B D R S5 &1 0 &
NG FRIEIR R, TSI A I ZRHLA E SIS g 2%, 327
AL B[R] 1 R BE 70, 98 95 E B MR 46, 2 ST X I e o6 P
TR AL il P o, B0 1% 1 e S R, R
T ST 2 26 P ORI 1 EE R OR SC B IR 2 E % 1WA, DAk Rk
b R R, G5 B8 MU A I 5 S B X 2% N 1 G A
RFIESE A 3R, 78 Sl A DO e Bkt 5, T DR R A 12
£ F BV [ Rtk AV B AR RS 5+ oo B A BIR B O H
A& ST BRI AL, TT A R SRR B 8 K SR N
R, Btk KR IIALE SIRE, KA F RSN R 58 H 3 A
DEIEETT 5, SEBUMAL 1 L PRIE AR 45, foe KPR EEH e BEURLAE I R
A BRG] SR IR S S, R E M S
AMUE AN A B R N 28 T 1 L B 554 4 0 B H AR
A% JR), TR ST B RE Ak A 5 R T8 SR ORAE AR S
i RN B, N S Bt R e R R LA

3.3MAT G BT

P FF G 2 B DAfE B o, A RS A%
S o B E BRAE AR TIL 55 R G, T8 A BE 22 SLBUR AL D

A7, 6 P IR E & ELRURE A8, S 8 A Ak

50 G B L MR SRS MR S R =, R ),
TV BRI, RN E ST AR (AR S, L — TR &
GE LN SR R OB N F AL B TR AR AL, iE & T A AL
FET- & SER SR BRSPS A B R R,
TRFEAN GBI & Fikte 4, thi4rsh, WBHAT, B iR &-RUE
TESH—BOE KA J1. e A RN 5 5s) TAE
FTE, IR SRR, R, WA A E ST IR B T
S9EZER, B 57 W2 0 ] FE O U AT [ R ) ) R, sk
W B 21 FH D RIS & BN T S8 4%, 3o o /) R 4T 0
T T4A T REILE), SHEZHE R T TR, @i %
BYERE S| 43R 3 UME, HEsh Ak B A REFr e T P G IR
TFR T A RIS B R ATIhRE, K 4k 2 5 i B 3k I F)
FH X BB AR S b 1R A 72, W Rk B R AR A T, B W) HoAN ]
B, B PR B LR B S PR R, AW S
P ek B, B R R RS 6 7E S B R BB R I B R AGAR
AMER .

4 g

RV M B L Re T 75 BN S R A R = A2
RYKST, B, Bk, WE KSR HSH
1 BAO RS TR s 0SB, T DA ST T AR (0 SR AT AR o S it
TR 8 R IR 5 IR 43 B T IR BRI S I 2 TR K, RS SR AR
I3 7 s, B R AL B AR, B A N 2R, I ET A,
AL R e A B AR R Sz v E S HEE R R R
GiTt g, RORIME— R b3, SRS P 238, Nads BT
GRS TAE, ¥ 4b B A R4 5, RO Sh 238w, 30 BC A I
% [ A5 AL AER VR AR I AR HE, FREEIR TR WL i B 1 &
WAL S HUTE AL S REAG K, ol e 4 A P= R G ) IR IR

(&% k]

CLIEME. AL Ve 4 R AL 2 W B8 28 T e 3w Rk L A 5k
R LI1. %4 K HL,2025,(12):21 —22+30.

[0 i 5 ARl AL 2 2 2 i B0 I A Fm 91 B st 48 R (D]
B AL\ — R Bk #,2025.

(3197 % R AR L AU AL 2R F R AL %2 I 2B 4R B2 AT
[J].R ® %i%,2024,(20):18-20.

(412 B ik 3 v R % 4 M 78 1R R R 4B 89 I 3 Bt S A
[J7.5 b &1, 2024,(05):34—36.

(5130 B 48 5798 R AL % & & 7= I 4 18] B B 3t 52 #F %8 (D] 3t
58 A #,2023.

EB B

R A (1985—-), B iRk, & d L b AL R BURFA R 20T AT
RFE: RIEHLEF &,

HAYN976—), B Gk, mEmERA K E REW FHRLH
B RS HGEF .

66 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



