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Coupling coordination and driving factors of green transition of farmland use and
green total factor productivity of grain in Tarim River basin

Fu Wenkai', Han Boyu®, Ma Ying'
(1.School of Public Administration, Xinjiang Agricultural University,
Urumqi, Xinjiang 830052, China; 2.Jilin Art Institute, Changchun, Jilin 130012, China)
Abstract: [ Objective] The coupling and coordination relationship between green transition of farmland use and
green total factor productivity of grain under the dual constraints of resources and environment, as well as the
spatiotemporal evolution of driving factors were analyzed, in order to provide theoretical support for agricultural
green transition in the region. [ Methods] Based on arable land use and grain production data, combined with
carbon emissions and non-point source pollution coefficients, the spatiotemporal evolution trend of the coupling
coordination level of green transition of farmland use and green total factor productivity of grain in the Tarim River
basin from 2000 to 2021 was analyzed using the entropy method, Super-EBM model, and coupling coordination
degree model. The driving factors were analyzed using spatiotemporal geographically weighted regression model.

[Results] @ During the study period, the green transition of farmland use and green total factor productivity of
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grain in various prefectures in the Tarim River Basin were generally in a highly coupled stage. The coordination
level was generally low, and the coordination type improved from general to good coordination. The overall
coupling coordination showed an upward trend, with the average value rising from 0.643 to 0.872, an increase of
35.6%. The coupling coordination type progressed from primary to good coordination. @ Spatially, the coupling
coordination level showed a distribution pattern of high in the middle and low in the east and west, with regional
differences showing a fluctuation trend. @ The driving factors showed stage-specific characteristics: natural
factors turned from negative to positive and fluctuated, economic factors turned from positive to negative drivers,
and social factors experienced alternating positive and negative fluctuations. [ Conclusion] It is recommended that
the Tarim River basin embraces the concept of green agricultural development, implements spatially adaptive
governance strategies, promotes collaborative innovation in technology and institutions, and drives the coupled
and coordinated development of green transition of farmland use and green total factor productivity of grain.

Keywords: green transition of farmland use; grain green total factor productivity; coupling coordination

degree model; spatiotemporal geographically weighted regression model; urbanization rate;
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Table 1 Evaluation index system for measuring green transition of farmland use
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Table 2 Evaluation index system for measuring green
total factor productivity of grain

15 i iy 75 it

LA /10° hm? £ 5% i AR
ETE NN Sl ol AKX B

N BB A /10" kW PR B3 71 X A
fEREHEA /0% PB4l i X A
KB /10 Tl K& X A
7= /10 MEr R

B 2B /TG A BE
B /10° 1 L NE (N RIES S
WRHER™ Hi /10° ¢ L A 7 B B

JEH = . TR RE A A M B X (BRI K
w1 A M 3 Ve YU 4
A=W R IE % /10° « P

e i§ﬁmﬁiﬂ@*§ﬁ1’ﬁ%ﬂé§@%ﬁ%(ilu7J<7F§' NIT -3 5 DN

B AP A . OEA R T R E
PE Yy 22 Wil — AR A A, 31X A 2 7 5 1S A e % A A B
AR AT AL R . S H NSRRI, B e
MREAESH (R D IR A

C.o=NE S X (1— W)/H, (2)
s o AR R 2 5 4 4R 17 Bt
S M8 i B IR TR 52 2R s WA R R A A ko
H W5 BRI 2255 R
®3 FERBEVEFRE.SKERMBmBRBZE

Table 3 Economic coefficients, water content, and carbon
absorption rates of main grain crops

1EH) ZW R i ] 7 e K E
TR 0.45 0.41 0.12
INEE 0.40 0.49 0.12

55/ 0.40 0.47 0.13

TS 0.34 0.45 0.13

Bk 0.70 0.42 0.70

T 2B AR BRI B E A B
B Bk HE T <38 I SR A0 AT O S A 0 Y

WFFE AR M HE A B Al Az 77 o AR AR E LB
R L T 55 7 A A e, LRI B A

E=>E-T, (3)
A ERIRAO R HEBCE 5 EL T50 00 8 56 0 i
PRHE T R BRI A i o AR R B ROk PR DL 3R
4o RGBT MR AR 7 B HE O R ARl Bk HE TR
5 R A M.

Ay Az 77 e AR A TR S G 32Ok AR IE TR
RBETL I o X T AR IR B, AR SO S AR T AR
i 4k 377 20, AR TR T AU IE B A B X CER
TR R BB R RBO A K RS E
ﬂ;ﬁﬁ%mlﬁ%ﬁ%‘?ﬁi% h MR T SRR AR 7 TR

e Bl I TS e S AL RAA AR
23 BEMEAERE

B F) gt (e R S B S O R W R AR R Z
[E1] 4 4 S DI R OC AR 2 48 3K AR GE A AH AR T Hh 3k [
KR R BRI BE . BT ST S RS O i
K IR S BE P 9 B e i 45 IR R JRE 3148 b, 255 1)
HERE A BRI 23 BT HE A

. [ V.o
C=2X [————
(V+e8)

Q=aV+po (4)

D=.JC-Q

X COHMGE B Q UMARL; D S Uhil L, I



388 pi s U E SR

o545 %

(BB K 7R H G Dh R R B2 B 5 V0 40 il A B
ORI R BSOS BR LR, o, f 00
N RGN E , a=p= 0.5 %M & 4 & Bk
)0 alit0.4~0.6 I A5G U B2 AR AR B2 <7806 , 4
WARFEETE— 8. #A B C AR5 2 % ) B4 A

AR I S PR B T A R I 2R 48 kSR [ A0 PR R E
W RGAA ORI 538 5590, Ui B (TR
O3 R 5 A EG KA PR BE (DY Rl 43 R 10 A4~ 25E g
F SR AR B K-means 38 2832 58 Rl 43 fil 5
DI HAER, 5 IR W) G EIR 89 % .

x4 RAERHEIE R

Table 4 Sources and coefficients of agricultural carbon emission
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Table 6 Driving factors of coupling and coordination between green transition of

farmland use and green total factor productivity of grain
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Fig.1 Temporal variation trends of coupling degree,
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coordination degree, and coupling coordination
degree in Tarim River basin
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Table 7 Temporal evolution of coupling coordination
degree of different prefectures in Tarim River
basin from 2000 to 2021
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Fig.2 Three-dimensional kernel density map of coupling
coordination degree in Tarim River basin
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