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Abstract; The ecological and environmental resources can be reconfigured between countries and regions to a certain extent
by ecological inputs and outputs of international trade. While China vigorously develops aquatic products trade, it also faces
problems such as the loss of ecological resources. Based on the ecological footprint model, this paper measured the
ecological footprint and ecological net value of China’s aquatic product trade with 35 major countries and regions from 2001

to 2020. The spatial and temporal evolution characteristics of the ecological net value were revealed through ArcGIS, and the
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future trend of the changes was predicted by using the ARIMA model. The results showed that: (1) The ecological footprint
values of China's aquatic products imports and exports were large, with the significant gap among the ecological footprint
values in different types of aquatic product trade. (2) The overall net ecological value trend was unstable although the net
ecological net value of China’s aquatic product trade had shown a significant upward trend recently. At the meantime, there
were large differences in the ecological net value of different types of aquatic product trade. (3) In the temporal dimension,
the ecological net value of China’s aquatic product trade did not have a high degree of overall change. However, there were
obvious problems of heterogeneity, and the degree of concentration changed more obviously in the spatial dimension. (4)
The distribution of major countries in the ecological footprint of China’s aquatic products export trade and the ecological
footprint of China’s aquatic products import trade had basically remained stable, but there had been obvious changes in a
few major countries. And the concentration of both aquatic products export trade and import trade was relatively high. (5) It
was predicted that the ecological footprint of China’s aquatic products exports and imports would be in a state of obvious
disequilibrium from 2021 to 2025, and the spatial distribution of the ecological net value of China’s aquatic product trade in
2025 would still encounter with obvious heterogeneity problems. Therefore, we put forward the relevant countermeasures to
optimize the ecological footprint of China’s aquatic product trade from different dimensions, such as optimizing the trade
structure of aquatic products, smoothing the dual circulation path of industry, enhancing the innovation capacity of marine
science and technology, and deepening the cooperation system of multilateral trade. It is hoped to provide a realistic basis

for the sustainable development of China’s aquatic product trade.
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Fig.1 Diagram of ecological footprint of China’s aquatic product trade from 2001 to 2020
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Fig.2 Diagram of ecological net value of China’s aquatic product trade from 2001 to 2020
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# ARIMA BERY b K™ it AR 25 B 35 A AH G R B0 2 B R R AIE , T AR A 2 ARIMA (p,d,q) B
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AU 55, p F g BB EUE R 2, v K™ S AR 2SR 0 9 22 53 77 91 34 B () AR B  d B 2, PRI
Al A AT ARIMA(1,2,1) (ARIMA(1,2,2) (ARIMA(2,2,1) ARIMA (2,2,2) 88 SR )5 DL R FE il gk —
ot UL AR i — 20 XA A B S B AT AT, IR 45 A DU B {5 EOUE N ( Bayesian Information
Criterion , BIC ) #ffj 7€ S AL UMAR Y . BIC MEN 200 F s .

BIC=klnn-2InL (5)
Aok AR RN S D n REASE L ISR pRE, BIC {E 8], 1 B I ASE Y () RO R AL 3
CEARTE AR, O AR BRI UA ARIMA (1,2,2) BRI S50 R B0 35 H L BIC {8 & A% #F 1 A28 2 il
ARIMA(1,2,2) BRI SRR KR 3 H L BIC EfAR, FILHiE ARIMA(1,2,2) il HAES Rl S puisig!,
ARIMA (1,2,2) Jyitk O A S R iR S AR Sl 45 R L HAL S E LNk 2 518 5 Kl 6 s .

F1 2001—2020 & EK=RE S ESETHIE ADF £
Table 1 ADF test of ecological footprint of China ’s aquatic product trade from 2001 to 2020

A R HEFAEZS 5T
ARSI R 1% g5 2] HEFAEZS 25T 51 T &SRS
. Original sequence of export Second-order differential ~ Original sequence of import Second-order differential
il ecological footprint sequence of export ecological footprint sequence of import
Sequence . . . .
ecological footprint ecological footprint
t éiﬁl.l‘i;‘ P ! éﬁﬁl.l‘:g p ! ﬁb.lg p ! ﬁb.lg p
t-statistic t-statistic t-statistic t-statistic
ADF {f ]
-1.50 0.51 -6.86 0.00 "~ -0.50 0.87 -4.73 0.00 ***
ADF value
i 5 1% BiFKFE  -3.83 -3.89 -3.83 -3.92
Critical value  5%EfFKTF  -3.03 -3.05 -3.03 -3.07
10%8fFEKFE  -2.66 -2.67 -2.66 -2.67

ADF: iR Augmented dickey-fuller; = s s s s Fll % 235 RTE 99% 95% Fl 90% A5 /K V- F F 46 5B %

F2 HOEAEIEARIMA(1,2,2) HOESEE ARIMA(1,2,2) EESHHITER
Table 2 Parameter estimation results of export ecological footprint ARIMA (1,2,2) and import ecological footprint ARIMA (1,2,2)

HEO AR R ARIMA(1,2,2) PR A5 258 ARIMA(1,2,2)
s Export ecological footprint ARIMA(1,2,2) Import ecological footprint ARIMA(1,2,2)
Variable FRAUHE FrifEiR t Gt FHUH FrifEDR E WA i
Coefficient Standard error t-statistic Coefficient Standard error t-statistic
C -464385.4""" 72388.19 -6.42 1304372 " 124345.7 10.49
AR (1) -0.94*"* 0.03 -32.73 -0.93 """ 0.01 -83.04
MA (2) -4.60 """ 1.36 -3.39 -4.78 """ 1.33 -3.59

C: B0 Constant term; AR A3 Autoregressive; MA: #2313 Moving average; * # * . # Fl % 53 BIFERTE 99% 95% F1 90% 157K
R 4 R R

ZER IR S SRR BONTE 99% EAFKE T il i B MRS, 1 F A S 9 ARIMA (1,2,2) BATLA
FE R*=0.96,#F HAEZS 2 ARIMA(1,2,2) SAMUE LR R® =0.97, ¥4 T8 K7 s SBR[ 1 38 B — Fy
ZEOY AN TN 5 PR LT A, A RO,

YO, o AR 2SR ARIMA (1,2,2) By BAR R IIE R

DEF,, = -464385.4-0.94xDEF,, , -4.60xz, , (6)
HEFAZS R IE ARIMA(1,2,2) BRI AR BT 0 .
DEF, = 1304372-0.93xDEF,,_, -4.78x¢, , (7)

313 FEDKE A AR RS S HE RS ARTMA ARG 5605 Tl

SRR (4 B AR it , E— 255 AR 2SR 98 ARTMA (1,2,2) SRV 11 AR 25 238 ARIMA(1,2,2) B
SR Z AT RS ERR SG , P HOR AT IR AEAE , 5 20Ut 1 W 7 47, DU A i ) BLAT T I, T
PAHEAT b L 7K™ il B2 2 1 A 2 R 3 S 9 1 AR 2 R s R 00, 45 2R o 5k 28 Q Geit ik P{HYI R T 0.1,
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Fig.5 Fitting diagram of export ecological footprint in the model of ARIMA (1,2,2)
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