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The coordinated development characteristics and dynamic response mechanism of
defense-absorption-renewal of rural resilience system in Heilongjiang Province,
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Abstract: Rural resilience is one of the basic attributes of the rural giant system, and the construction of the research
framework of " defense-absorption-renewal" based on resilience genesis can provide a new research perspective for the study
of the sustainable and coordinated development of rural resilience system. Through scientific measurement and analysis, the
coupling and coordination characteristics between the three subsystems of rural resilience defense-absorption-renewal in
Heilongjiang Province and their dynamic response process are of great significance to enhance the ability of rural system to

cope with the complex and multiple external perturbations. Based on the county data of Heilongjiang Province from 2005 to
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2020, the entropy value method, the coupled coordination degree model, and the PVAR model were used to characterize
the spatial and temporal pattern and dynamic response process of the rural resilience system of " defense-absorption-renewal
capacity" in Heilongjiang Province. The spatio-temporal pattern and dynamic response mechanism of the coordinated
development of the rural resilience system in Heilongjiang Province are characterized by the entropy value method. The
results of the study show that: (1) the coupling and coordination levels among the defense, absorption and renewal
capacities of the subsystems of the rural resilience system in Heilongjiang Province as a whole show a low level. Most of the
county units are in the stage of mildly imbalanced, on the verge of imbalanced, and barely coordinated. (2) The high value
of coupling coordination is mainly concentrated in the flat topography of Songnen Plain and Sanjiang Plain. County units
close to the main urban areas with more developed economies also show a high level of coupling coordination. (3) The
increase in the coupling coordination level of the rural resilience system is the result of the joint action of the three
subsystems of defense-absorption-renewal. The degree of contribution to the improvement of the coupling coordination level
varies greatly among the subsystems, showing that the renewal capacity is the strongest, the defensing capacity is the second
strongest, and the absorbing capacity is the weakest. (4) The enhancement of the renewal capacity subsystem has the most
significant response to the coupling coordination level of the rural resilience system, which is the primary goal of realizing
the balanced development of the rural resilience system; the degree of influence of the defensing capacity and absorptive
capacity subsystems is smaller, which is an important support for realizing the balanced development of the rural resilience

system.

Key Words: rural resilience system; defence-absorption-renewal ; coupling coordination; dynamic response; Heilongjiang

Province
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Table 2 Evaluation index system of rural resilience system development level in Heilongjiang Province

Hb52 — YA bR Z R dEbR S WE
Target level First grade indexes  Second grade indexes Significance Weight
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NERRREE (-) PEWN R P2 0.02344
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WU g AR () HE R E 0.02137
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Ol RS (+) e A AR b 1 7 0.11605
DU 22 42 (+) NI S i R E R 0.14218
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Fig.5 Spatial-temporal pattern of coupling coordination degree of rural resilience system in Heilongjiang Province
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HirJE 10 W 250 iR R (R 5) .

Table 3 Verification of stationarity

A ‘ » I F{H Critical value zEp
Variable Student's ¢ test 1% 5% 10% Conclusion
DDE =7.520 0.000 *** —-3.437 -2.864 -2.568 Fhe
DAB -6.271 0.000 """ -3.437 —-2.864 -2.568 R
DRE -6.529 0.000 *** -3.437 -2.864 -2.568 Fra
DD -5.955 0.000 *** —-3.437 -2.864 -2.568 Fhe

DD KB & B BE 19 —Bi 2243551 The first-order difference sequence of coupling coordination degree D; DDE: #RHHAE J1F R SE M — B 224355
The first-order difference sequence of defense ability subsystem; DAB: WUCHE J1F R G HY— By 25537751 The first-order difference sequence of absorptive
ability subsystem; DRE: B HifE J1 T R BHI— 2243551 The first-order difference sequence of renewal ability subsystem j# # % %% _ x 43 51f83 1%
5% 10% 1 i 2 MK

x4 RMTHEENEEE
Table 4 Optimal lag order selection

(%3 AIC HfED] BIC #EN HOQIC 7]
Lag Akaike information criterion Bayesian Information Criterion Hannan-Quinn Information Criterion
1 ~14.4018 * -12.8612* -13.8107"
2 ~14.0062 -12.2676 -13.3365
3 -13.6858 -11.7200 -12.9256
4 -12.9351 -10.7052 ~12.0690

# ARRTEA FIERN T i e DL B4

3.2.2  fkdm B BT A 203
I FE B o 157 pRBC, BT DA SE P W98 AR B 22 (R A E B A 56 R 0020 A, 3 R Bk whom 187 eR 8, 1531 £ F R
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R A IR A DR RE ) T R 5 e ) T
ARG HHAE T ARG kil T sh A L R (8 6) ol
11 6 A1, & R RGO R DA X AE ) T '

° 004
RO R T W LB TR T PR 1 52 onl
e RTPIIE W T e, WA O MRy ey B2 oo2f
F(0.158) | BEAREI5 2 MMM (~0.0073) i Zz [
WERE A R S IR, T 3 B e R, 4
SO SR T , R R TR, 85 9 B ol

0; Z AHIPE R GE B A & U I8 B X IR I R ) R 48 i i
B AR AE ) AR S B L P AR, 2 B - B 6 2R HIEAR A bR R oA TR - T 55 6 ) O B
S-TE RS AT, RIRI GG SN R TE, 7655 0 BrBOAMEER g6 mmpulse response of rural resilience coupling coordination
{8, B8 5 o o A2 B B TR, 7E 4R 2 B B ik B 5 /ME. degree to defense-absorption-renewal ability

(-0.0035) ,7E55 3 B Bt B #iik B 2 1E SN (0.0045) ,  FHBIeR 0—10 301y fok oo i o K ) a6 25 300

Wi J 2 BTSSR, 7R 5 6—9 i Bt 119 5 Iz 7K ST 248 X6 2 /)N

T 0.005, 7E55 10 BBl sis] 05 EHTRE T T RGNS S W B ook B 338 J ¥ e 7 40 < 2655 0 B LA S e s {EL
(0.045) , BbJ5 2 BT R 255 1 WIRD A 2 /ML, S A i R A, 55 3 115 A8 2 I I8l #5 (-0.0007 )
FESE 5 WRMSICH 0, 8ok B R« N - LI By i« v RS BAOKE | £ MG U B
Z BN AT R ge o (i i AR EE R E /N R OB RE 1 >R RE > IOCRE 1, 7ERT 3 I B HUHEE I T R 4
IREI N B2 5 3 IS S BE ) 7 R G5 WIRCRE ) T 22 G i W 07 ) B 20 1 ik, TR R T Il e O
ARG, KWKE , £ MR A YRR BEXT =41 R G52 () i 107 2 AR B 3 7 I i ik | J 309320 ik
Sh 0,

FE K e I, pREL ) SRl X AT 7 2200 (3% 5) A BRIV £ WIS T R 5L KX S Rk
REFNE VR TTER R . 2 ARG PR BT B B A T 25 STk R/ DA R R VTS £ W R S
PR32 A B S IR 28N AR 9.7 % , “ HAE-WL - BE T RE )" F R G0 G 1% & W BIHERR A Ul B 1 5 22 5T
BREEK, (5 R 90.3% . BMARE , =F REX & M EIPERL G UM R B2 00 STk B A e 3 25 5 TR )+
RGNS S NIMERE S PR A 07 22 TR SR, IR F 72.7% , WO BE 11 T R Ge R N & R E BRSSP T
ZTTk /N AR B UR 6.2% AR )1 T RERITTEREE I 0 12.1% . ISR E , VA 1 A SIEE 2 #,
HAEE S T ARG TR 12.1% FREZE 11.3% ,WIREE )1 T RS oiikE i 6.6% TR 2 6.2% , i EHTHe 1T &
G5 HIPI B, TR 7.17% LT 7.27% W65 =AF R G0 £ M8 R GoRE A B B /9 7 22 5k
IRBIRRE , BUORE & RGN S MM RS A UME BE 0 DTk B R R 25 SO (B AR I — R
FE AR DMK Bl () A8 (3N, E BT RTRE )T R IK SN, HAE R 1 S5 WU RE 1 T R AR I,

RS5 AENER
Table 5 Variance decomposition table
G PMAEE D & UMREE D
it ) DD fi 1) DD
Period Period
DDE DAB DRE DD DDE DAB DRE DD
1 0.121 0.066 0.717 0.096 6 0.113 0.062 0.727 0.097
2 0.113 0.062 0.727 0.097 7 0.113 0.062 0.727 0.097
3 0.113 0.062 0.727 0.097 8 0.113 0.062 0.727 0.097
4 0.113 0.062 0.727 0.097 9 0.113 0.062 0.727 0.097
5 0.113 0.062 0.727 0.097 10 0.113 0.062 0.727 0.097

3.3 S RHIE RGN A R Sl 25 S HL
TRANBE S T R G W & I R A I 45 R 2 S KU 5] A BV XS B RE T, 52 31 A AR S Ak S5 A
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BRI, IS S A PER 5 DI AR 7 A A 7t P i o PRt V48 T i ™ F i N R R AR
VA RSB 2 4 5545 S R L, T 28 [ 0 B AL RE ) 1 R B8 SR 7 R e 2l , L S ) BRIV 52 K, KA BE
TR GRS Bl A T A BE G 7 AR RO I ZL R Sl B I 8] B HERS 1B A0 A B RS AT 5 4
FALBIX & FHIE R GE i R A AR, DRI, B R BE 1 1 R G K, il LUA ROl X & A
TR S PRIR AT B B 520, JE 5B & R TE R G X e R ) B 2504

WSCRE T 5~ R GERT 2 A1 2R GERB & DM 32 54 Wi o7 5 0 A 2 A/ e R BE AL 6.29% , RLITIR R, Wil
REI T RGN & RHIE R GEREG DM BE AT P SRS RO (B AR AE B BEAR XN s KRR WIKRE 1 T R 48
N NIIER GRS PR BE R THE AL THE IR M IRET (e 50 & RHIVE R G I A S i A 436 T AT
BRI ST, WRE ) 25 R 2 R A SR T R RERDUSE | & MHIVE R GURE & Db R A2 B CRE )
F YRR A I S A E 5718 B0, SRk W MACRE T 1 AR e T Ak 2 XU IR BE A% K I A8 S T Rz, X6 & A R
G IRAKF A AR BTR  (H T PR VLA MRS 2 5 A AL THONARE BPIRZS | £ R BOK P H AR i
Btg Ao R JE RAE TR KA T RO FARR BARES  WICRE 1 1 R G 4Rk 19 R G IR BE BN, X /2
FET S AFIEWICRE ST RGN T S FBITE UK R N A

HHRE S T RGN & FHIE RGOS PR L e N AR FE e K SR RE ) 1 R AR K SR ZLE R 2 1 2 4
PIVERIFE S PRI K RS2 2] T 2 W RIE R GRS ERAS  SE R R E RA 72.7%, T LA
WRES T RG4S & NRIVER G PRR/KF Z W B 3h ¢ R ek 2, HUBRE 1 7 R AR T ] IR AR P 7+ & A
I A R SR T BE T X A 45 Bk AR . AL, ST RE 1 7 R GE RS AL 2 S B & R IE RGeS 1 6 R A
ZLHAR, HOFTRE 79 A (RN £ R R GEAK A A AT B BT RN S R A W DIC A IR B 14
SRR, BITLAE HUHRE T RGN & M R GO & M BE ) 4 SR E 13X TR IE VLA X £
R B3 220 AR, X & A5 3t DX AR S BRI ORI ST I, X 2 A 25 T it At 1 f

“HRAR-IR S-SR T R GERT S RHRIVE DR IE B 1 2 R ik Be KA AE 22 5 (A T R G Z AT AE DT )
JRAC e RERE A BIREN, BA RGER K AR T TR £ M EIME R G OMA KRR, 5 R GEZ (6] 1 P[] A Jg | R
YWHIAT 2 M RGER AT RELR(E 7).

7 BN S R A
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Fig.7 The mechanism of rural resilience 's defense-absorption-renewal ability on coupling coordination degree
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(1) AWFFEARYEIIME A AR 27 A BN SRRV £ AR 3 G N AR R B DR JR 23 AT HE SR80 4 Sy < IR AE - W i - B
BReS)” F ARG, I LU R SRR S S AL BT T 0T, EMP R NE L EE T £ MM RE M
0 JEL BRI P 2 R ARG PR A C N2, A S R B TR O AR SRR 5 SE PR A 4 FERFSTIX 3
b AN T BRA BN S RHEIE R GE N AR G U G 2R shASAE AL B 208 [ PERI ST XS R |
TelTAEVE AR KA, H S B RGN TR EA — & WARIWWE 50K, MR E £ 5 kRS A HE A2
R BIBFFE A A RIS T £ R Ik R Goxt S A0 2l e 1 5 s L] A o o S 4t 1 AR b S B =
5k,
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AR 5838, ASON 2 MRS SEVE VLIS AUN 2 AR « S-SR e 1 = A F R %
Xt S AR G MR KSE 0 Sh A AT, RN R SRR & MRS S 7 R G 2 [ A HABAE AL, 2R
A VE RS RS ERALE, R & A T8 SR LB S 1 B0 S MRS LA, AR T i — 25 IR
A BNV AP MO I B 5K AT 2 R 2 A sh AL RHE U R A R AIRSE £ W31
RGHAERIALE] 75 2 BB PEATFE bR b, i SO0 R8s | 22 IR BSR4 I s S0 i S b B 2
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FRA
42 4Zhig
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