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Abstract: [ Objective | The coupling and coordinated development level of water-food-energy-ecological
environment (WFEEc) at Lincang City, Yunnan Province was evaluated and an evaluation index system of
WFEEc coupling and coordinated development at Lincang City with a sustainable development goal (SDGs)
index as the entry point was constructed in order to provide a reference for realizing the coupling and

coordinated development of WFEEc in multi-ethnic underdeveloped border areas. [ Methods | Based on the
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four characteristic layers of “pressure, state, influence, and response”, an SDGs index system was constructed to
evaluate the WFEEc coupling and coordination level at this stage. At the same time, a barriers model and
multiple stepwise regression analysis were used to reveal the influencing factors of WFEEc coupling and
coordination development. [Results] @O From 2010 to 2020, the WFEEc coupling coordination level of eight
counties and districts at Lincang City showed an upward trend, from general coordination to good coordination
(the overall coupling coordination degree of Lincang City fluctuated between 0.51 and 0.63), with obvious
spatial heterogeneity. @ During the study period, the main obstacle factors of Lincang City gradually
decreased, but the obstacle degree of the energy subsystem always crossed and increased year by year. @ The
main factors hindering WFEEc coupling and coordination were the national financial education funds of
Linxiang District, the average wages of non-private employees at Zhenkang County, the per capita GDP of
Fengqing County and Cangyuan County, the urbanization rate of Yongde County and Shuangjiang County,
the per capita GDP of Yunxian County, the water resources, the centralized treatment rate of the sewage
treatment plant, the national financial education funds, and the urbanization rate and water resources of
Gengma County. [ Conclusion] From 2010 to 2020, the coupling coordination degree of WFEEc at Lincang
City had gradually improved, but the value of coupling coordination degree was still low. All counties and
districts still need to actively implement and take relevant targeted measures to continuously optimize
relevant policies and measures that promote WFEEc coupling and coordinated development level of all
counties and districts, while strongly promoting the steady implementation and gradual improvement of
policies for the development model of one characteristic industry at a county. The sustainable development and
innovation driven development capacity of the Lincang Sustainable Development and Innovation Demonstration
Zone has been steadily enhanced. This enhancement will play an increasingly important demonstration role as
it radiates its influence in driving construction at the Lincang National Sustainable Development Innovation
Demonstration Zone and WFEEc coupling and coordinated development in similar border areas.

Keywords: coupled co-scheduling; obstacle degree; sustainable development; national sustainable development

innovation demonstration zone; Lincang City, Yunnan Province
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Table 1 Evaluation index system for coupled and coordinated development of
water-food-energy-ecological environment at Lincang City
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ecological environment at Lincang City from 2010 to 2020
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Time characteristic changes of coupling degree and coupling coordination degree among counties and districts at Lincang City
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Table 3 Multiple stepwise regression analysis results of coupling degree coordination among counties and districts in Lincang City

A X [ml 14 gy 72 AN R? p 1l
IEFX y=0.0133%1,+0.5245 I, 0.551 1
KRE  y=(3.617 3 E—06) x I, +0.513 4 I, 0.684 6
2= B y=1(6.053 6 E—06) * I, +0.004 4 * IW,;~0.000 8 * RW, +0.007 1% I,+0.367 4 I,,IW,.,RW,.I, 0.992 6
K y=0.006 3 % IEc; +0.386 5 IEc, 0.783 0 _
HIBEE  y=(2.155 1 E—06) % I, +0.447 4 I, 0.9031 009
WITE  y=0.011 7 % IEc, +0.163 0 IEc, 0.912 7
B E  y=0.009 9 * IEc; +0.005 2 * IW,40.031 6 1Ec, ,IW, 0.941 1
WIHE  y=(2.286 7 E—06) * I, +0.581 0 I, 0.437 6

VESURE TR RR L L LG IWG L RW) L TEe 405178 A8 GDP (A 5 5 I B HE 3077 22 9% AR AL 95 LG 2 B LT 0 T LK
YRR T K AR E S AR B L.
Yy—fEUR 3 B ARG A AR AR B [N 7, 2B T

\\ ‘/\4‘ 2:': 1
4 WitHgw TR = 10 2 A5 PR T PR L T T
o it S % & H 7 AF WEEEc H-4 B I8 1 5 BF 5% 8 0L, It

4.1.1 WFEEc #a B & o4 ZHEWETERER—B  ZE E K] £ 28 Q18 K 7 0 X I A SC AT 58 LT



53

AR KR A B T T A R S B AR Y A IR R TR — B — RR IR — AR S BRSSO R KR i R R A 193

2|17, e R 1T WFEEe 25 & 1F
Wi 48 B R 2 S B, JE LUK SR 1 R G H
DUk IR, X S O K SR T RGN
IKAEEL (TW ) K B8 R st (TW) i i ™ J2 75 7K Ak B
J7EE AL B A (RW ) 38 AF B 25 386 in 1 Ak 24 75 480 it HE
O (IW ) B FW D, WA REEEAE T RS
HEE /N C0.08) HTE 4 AT RGP LA PR 48 B
s RV T AR S B A, X WFEEe # 4 B i
TUAR B G AR A U R BE BRI Y TR A P R
S I — Bt i) R P A R TR L 2019 AR A B R 5 )
R B CR A U 81 1) — e Pip o] sk 98 ) , L PR AT B2 PR T
2019 4F 2 1 08 R KBRS AR X T 2018 AR
AT 6.36X10% m? KRR —0.41, 20102020 4F
e 78 T A B0 8 B P — R P 9 ) R A P 98 AR Ak fHL
HBAR (D {ELE 0.51~0.63 Z ks, #H—LFkE,
20102020 4F- 4% EL DA D B2 5 0 ve vl 45 — 3,
EA7 7 B S5 A 2 ) S P L 2020 4 ST EL R A P i 2
e s o Bk,

I B A5 3 PR 25 4 &k B, 2010—2020 4F I v Tl A
% HIXFHIF WFEECe #4 % J 1 R W 12 5k, 1 G
U521 R 09 B B A, X AT R S S & A
FERATE P RE IR Y P A AN A A G, B £ oTiE
A mE & B GDP J& KUR i R L = B2 ks A P
PE R AR g e R 2L X T RE R T 3 BRI —H PR
P 5 70 S 4 i 3 SC Ak B8 U ORUBR il 2 B 255 ik i SC
A7 B IR T R AR R ] R S — A TR
) A B Y b 2 B R s A AK 3R SR 5 e R A R
kRGP R B Rl g g R 22, R 3 Bt S &
AR R S A R TR SR G U R KO 4R 0 W B R
2R S G X = BB U R Y 3 ) A
. X5 YMBON —HUREmERRBAEFTHEY G . &
BNNFH K YRl AL
M R T RF A S B B R AR R E B TE R
TP TR R A KT B B2 & FTRE X
J BRI O R R A v B AR A A
4.1.2 A FREFRTER

(D g, OKFEIE T RS 0617 878 5 A
KB B, kA 4 2l G k£ oK L T R L R
Sl /N K L G BEE AT, LA A T B D) K H
X E S BN R RS . s O/
YT R G 45 B KR IR B A0 Ak Rk ™ M 25 4 L AR 6 F
BT KGO HLAR ™ 5 BRI T, $2 35 4% 7™ & Bt
T, 980 A RIS 4 s O REIR F R 40 Ak R
RIS 2% R A 7 45 4 {8 T ¢ (0 REURTH 2 T & Bk

AR AR R TR Bh R B R T, 2 AR TR ORI H 3R
JEHZ A X B K, By @OESHEFR
gt 45 BN 8 i dh it S4B kR 5 AR AR 55k
JEaE, P AR PR R, R AR IS g i H
E{IW I S b= O

WAL m A X 2= Bl W i — 20 R 2 4 2
ARG E )RR AA A AR SR S5 KUK i
B B — L b g N 3 B O
B s KA OO Bk BN SR 5 YR & kR 5% 00 AN
22 W 5 ARLRRE BL O A S A 4 A oMl A R B R IR
W A TK -,

[Fi] Bsf 5 B DN i — 25 R 8l o 5 L B0 o, 4 2k
e )8 28 B & RS HE 2 A F B R, A B
FH A& B DXCRR B, PR ) 5 PR o) B3 A R R
R e = W A R e 4
= B—lp ™) B L R0 58 35, K 10187 3K 8 & i 1Y
W ) & T 3 RS A B XEER N
R R0 B SR I V8 AT KRS K R BB s Y XA R 2L
JrERE ) (LR Tt L1 5)

(2) KW RE ., ASCHRET B FE 5 al
SEMEIEAEA LR T R T SR SR B R AEAE
—E MR PR RS O . b T 298
0t A BOE B 85 K % 38 43 B4 403 8 A4 ) ke 2 54l R
B P 7 P AT A 4 L 3K A R RE X 25 SR 1 R — 2 52
me , {H 45 AT 9K oA 8 2 S % 0 A 78 52 W 45 5 1 i
IR 45 A WF 98 IX S B o H 2 25 28 il 7= 480 i 5%
EATS SR A 7E 52 e R 28 1 i 58 45 S B 5% i) WEFEEce #
G ERIEN . OFE 7k b AR R AT DL R S ] O
I 190 4% K DG AT B RN AR A AT = ARV AR R L R 4
Bl A AN IR IR A 22 O 1k LA B 221 S I Ok
AP T A > K e AR
42 % it

ES I E AN N N b R AP R S
BIHTRIEIX R ZFh 481t 7 %45 777 WFEEe # & th
TR WHNER, FEMRERMT,

(D WA 78 T B R F1 & B X WFEEC #4
A b o] B AR e B S A G B LT[R 38 W] 98 SR R
— R 1) B A PR e H A L IXCRR G D O S ()
25 45 /N G 4 P 94 B2 B 22 2 2010 4E,0.13; 2015 4E,
0.0632020 4F,0.04) , (BAE AT AA .

(2) W5 N , PG i v T 45 B X WFEEe /Y A
F U Wb EREVR R G BE E]  RG e, 0 R
CRAVIZREIR Y = A 2l R B IR G T
P B A,



194 K A PR 435
AN EG . : N Z 14 Al
e ERETSES % T R G B At Nevin

5 RN R A i DR 2 HE 5 ¥ 35 5 f8 K L Q) AT, AN, ast ||

= kR FRAM HIBCH 2 s
g&ﬁ @ 4R AL 1/ HL A 32 4T @R 0 AT R B
W JE R A @5 VP B K BB R A
FKE I 5% B R
QA BEEEIFRAEE
\ wep
T KHERE DRERLHN, RREAR QWS ERRI R, R
. e T B, PR A
— FAR ORAE, R
@ ¥ 700 B RN I O U s
HAR p
@ ik S RY B R 7
GV 2 OURIALE S AL S SRS AT B
= RRHRER | i, memepmn, o PRI SES RO H AL
N RARTH T T 4 R
(SDG,) U 24 B M
@MW R, R
HEJR A R 2 O/ BmHkEE, &
WA R E: WA
BX — A el
He 3 8 \ RS TR RN, &)
| (sDGy PI| BEAE IR RmERmANHE. eEk O HEFN=EEE A R |
; A5t FEXHHE LSRR Ag ||
2K £ it 1T
SDG,, SDG,, SDG,,, SDG,, SDG,, SDG,, SDG,, SDG,, SDG,, SDG,,, SDG,, SDG,, SDG,, SDG,,, SDG,,, SDG,,
3
B /1SDG H 47 B 7% 52 . JLIE A1 5251 BRI EAN E AR

B 5 IGtmk—aHm—aE

—4ETTERAMHEEERD N ZATHELREBIR(SDGs) B EF

Fig.5 Measures for improving water-food-energy-ecological environment in Lincang City and

supporting implementation of sustainable development goals (SDGs) pathways
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