2024 % 1 A ER A FFWMCE AR F RO Jan. 2024

41 % %1 W Journal of Chongqing Normal University (Natural Science) Vol. 41 No. 1
Eﬂﬁmﬁﬁﬁ%fﬁiﬁﬁﬁﬁ DOT:10. 11721/cqnuj20240114

L35 T AR 22 £ X 40 5 T B B 2 S A IR AR 5T
— DE R ERE T E N

SIE RN SRS
(L TPRITE K MBS AR s 2. DRI K MTLA3E R S0 PV 5 T D i i K R A 500 % , B 401331

WE: RS LB TOREAFELR, LAE IR T ER ERM TR AR KX, BN KRR E LA 5 ot
FELMEM KR, FREH GAZE InVEST GIS £ #E A . & 7 20002020 F£HF X KB oy & = £ X R WK E A
o R B T 6 AE , 3F AR R R 207 % (Getis-Ord Gi“ ) AT 7 4  & T o fi6 42 B % b B9 38 % 45 4E , 48 /& | | Pearson & &
MEABEREREL AN H ML AR T E TN L X R, HFRERE F:1D) 20002020 FHF XX A H D T
5677.76 km’ 4D 283. 9 km® , A\ MR A DR EZE L HE A S E T2 HFANEZF;2) AHHELATRRARE
F B P EAST R R RE T A% ,2000—2010 4 B8 B kK B R E 142 ~22%,2010—2020 4F F& 48 /D K K&
00 HeREDFRELTHREEZBELANZS R FATREEKE LA ABL N 10%:3) 2000—2020 F 5 %
R AZAGHAET AAURBLRESEDELE EHAZTA KBS RN T T HEEAR L2 ERTAY W,
ERERBR . IREFREIRELA . FSFHAMAL”, T EHR A EEN RO FE L EMAH RN EREF R
7R EH R R RBRE L AR T G LT w3 F R 2 RAH M,

KPR MBI LA REL A AR ERERA TR

hE %S X24;F323. 211 XHRARERD A XEHS:1672-6693(2024)01-0037-14

MREEL 22 245 I N AE AT 0] b A6 B BB S5 45 21) SCRE S AT RS T 7 B2 (0 B A B, (LA AR B i e 2 IR )i
EMELE R LERAF S REAR EREERZ 2N EEI A fEhE A O % MR 2 4%
PR T A T R AR DX O 2 A A T s A I B AR 2 A A T 3 S 4 AT B st 1 A
T 2 A A A L R T O R S B R R R 2 A I A% O 0 TR UL b A
TR D RE AR T A O B R AT BEHb R T A R A R SR A G VA TR T AR AL L 6 R
A AL VR RS 5 A SR VR A b A PR A R I RE T 5 B A SRR )R H 25T L A 20 14D
70 AR AT G 2 BRI SEE bR L2 B T A TR OGTE L BT 20 i 90 AEARL B WAL ROl
AT BRACAR 9 o 3o A g v ] A A St R A A B 5 O 4 A i 2 3 2 ) AL A Bk M SR G S A L B i P
16 RS R GRS G, T BB T TR A TF R T X B 22 T AR R BT 5T BRI OG-8k &
TIRE MGt L P9 5 2 AR Sy W g R R S I B AT B M 22 SRR A B s AR RS PP LB IR AR
5 5 R WRE TR 0 DA SRR ISk A ) MG R R RN A S T s T BT U R X A R AR
LA LW AR AGAIRE M 2 D0 E AR B 2 N AR 4R L T B2 B 2 5% (HOR B2 20 i 3t 2 B A2 1h 1Y
Wi 137 5 2% i AN BH AT o 5 2E — 2RI

L 39 T B R B = O TR D, EL DAL B R R A A R L DX P B ) R AR L AR AR A AN B S K
5 TR o Ll 3T 7 3 T R AN 20 T R e s R v PR A2 8 M TR BRI AN AR A o RO R L DR Y B b i B
LB TR ) B e A, 52 AN ) B USRIk 4 | Tl 3 9 4% A o L b B RE R B 0 L PR 4R 5T LD
Sl T B Ml 22 ) B I 4 A R A R AH L G AR R L b T B O A L R AR O DX O 2 A R E T A 2
Je J AT E B S, HH DR AR AT i DX DA L TR g L i ST L AR R T B R 24 45 00 BB 3 B IR 5 TR 2% XA

» IS HH#A:2022-09-06 &[5 B #1:2023-03-06 ™) 4% H KR B 8] : 2024-02-28 T21:13
BREE : HKHRE S EFER IS H (No. 41807498) ; K T ¥ H % 5l & BH 22 BRI 58 11 %130 H (No. KJQN201800525) 5 H K
Uil 8 K 2= F 5 AR BB RIRT 5T H (No. YKC22021)
E—1EEEN B L. L AR T7I AR 2 MR 5 A GRS E-mail: 1513395004 @qq. com; @5 1E & - ik 4T, @l # 4% . i+ . E-mail: zh_angh@
cqnu. edu. cn

W £& H AR 3k - https://link. cnki. net/urlid/50. 1165. N. 20240228. 1321. 004



38 ERMEAFZERCELAFFIR  https://cqnuj. cqnu. edu. cn & 41 %

I RO 25 U P I 5 | S g O R A B R M A T R A R T K L 4 kR OB R B A
APy RE A4 2 0] $R B P 5L A S DL EE P IR T XA B SE X, LA 2000,2010 F 2020 AF Sk BIFSEES E] Y A
B B ] 0 S 5 X b 1) 45 T T B 15 B A S BT (Getis-Ord Gi7) #8598 20002020 4EAF 53 X Hi 7
Az RS RS R B LA R S XL R T BE 4S [A) 20 A AR AE L 3 5 Pearson A 56 20 MR 78 M B 28 4 0 BIF 5 X Bk L 45 3
FIE I 2 Y7 4 i 1 O R 5 DAARE Ry 4 v F 5 DX DA R 5 22 2B A L il 308 T B e R P 3R L A i DX SO B 22 4 R R e ]
R & R RS R S %

1 ARG

AF 5 DA 0 )1 235 1l A< 58 L 7 D T W 3 A B B g XL X X Vb X b X R X VR L
T DX U T I R XK T X TR X AR X X B VT IX R DX BE L XA 2 X T 7 XL o
BIX 4 21 AKX LA 2. 87 5 km” (B 1), X8k 9 L AR 350 3. 2 70 %0 (1 1L X8 B B i 55 5 4F [ K i 7
1 000~1 400 mm Z[H], 4 FERIRL 18 'C, HRXNZ =% 4 HEECE 1112, 6~1 655. 8 h, LMK 6
WA T A R TAEYOG G M BF 98 X 7K &R 85 A HL A0 o 2 R T B[R] 300 R AR A K ik 7 e i Y
KR RELS | IRE 2020 4R, WS X P BEHE T ARG 10 908. 97 km? 2 4 E P AT B ML AR Y 45 % . HLE R MR LE R
b ML A R E R A 24 FH A R 0 52021 AECHE R GE T TAE 5 ) B0 8K 52020 AEBFSE IX MR P2 ik 530 5 L N
PR S i 4990 . WRSE XN N 28 B K AN S0 Bl A B, DX PN B e A R R £ A ™ AR A A A AR )
fil A0 TR Bh 3 3 7E — RE AR L0 T AT S b L S5 UL 8 A0 75 oK L AT AR F 1 IX I S Bk 2 T R O B S

R |
20200 g Ao HRIEETE L
LI
KA
C e
-k
M. B ¢ T
. P00 50 km 0 100 km 45 1177 B
. L | | S

R R IE T [ SR B VR AR i H ] Chttp: //bzdt. ch. mnr. gov. en/index) , ¥ 5 . GS(2019)3333 5, F A,
1 HRXER

Fig. 1 The overview of the study area
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Tab. 2 Evaluation index system of cultivated land function

— e &Y LRI L o &I i GAETE NE
PRI BE TR (A 0.16
S AV O UEA X AE ) 0. 20
LI EL T e FinA R A

IKIR T 3R HE L IR B (R RO 0.12

A IhBE JUART - 354
TRy 2N s I T R B (75580 0.18
A B Y FF R T 0. 36
W (R4 0.21 | #h&ffREshaE Al 7 {E HE T AR A 0.33

5% UL Ui 0 1) R JALR A
HHe 3% (L2 0.13 AN O 0.31

2.2.2 HhThEER =ASFMES IR
Bl A RSB A D RETE R R 25 18] & I A S (E 7 (BT X)) S RME 7 (B 4 X)), Horp #00 XHD
SRR N S RER E S X A AT .

E(WX)/EW],Z—(G —EG» /G,

Hp.G! h=s lEﬂiﬁEZE’J%%%ﬁ Zﬁlﬁ%%h?ﬁﬁ’)m%&ﬁ W, S DB 2 R, X, oS (A AT
JRBHME.EG OMVGH iR G MBEEIEm 2,



1 FOTLEHBMTREZ AN BN L A TER R BT R U ER WA T KX A A 41

2.2.3 MEREXHMZ IhEE R =R TR E A 5

AL X B R AE 25 5 ©ATFFE T P 5 O 22 A DG TR 7 IR £ 87 e L B R 7 e A B
s AR 7 S A SR A I R 2 A i A, DA BOHE PR O R R E R AR AL . DARFSE DX 45 AT B Oy
A2 FIHT Pearson Bk UCH 5 2R BOKS 36K FL 48 4 X Bk b 22 D 8 I 2 38 748 19 W 197 9 2% o 0 0 5 ) A O P < 254 7 2 A
KRBT HGE AR S 25 R0 p (BT 0. 05, T2 AUHE 3G 28 5 24 5 3 AH OC RBON IE , HGE it 27 45 50 45
) p (H/NF 0,05, W FH HPFESCR .

3 HBRSHMH

3.1 HHBETLSH

2000—2020 4EBIF 5% X B Hb AR 1 2000 4E 19 16 586. 73 km® /0 £ 2020 4E % 10 908. 97 km?, 20 4F i) 3Ly
BT 5 677,76 km AR /D 283, 9 km®, Hiff 20002010 AEFSTE X B RIS /D T 31 %05 2010—2020 4E
PRUBIE S DX N HEAT T R AC R F R AP L o7 JHBE b A 2 1 8 55— R 470 8 DR 47 BOSR o IXC PN B b 75 380 A 28R 52 A f 47 T A
I T 4.6% . FE 20002010 4F , Fifi 75 3 EE Ak £ 15 B2 3R B3 bR B SR 1 S it AF 90 X Ml o 2 DL A Ry a1
b R Ak 5 b (R 3) s TIAE 2010—2020 4F , Bl & 04 Ak i U 1 1 — 25 4 A DL S 00 AR A8 AR AP B o 1 T
BEIR W5 DX b 2 A8 Ay e FH b RORR B %) THT R U] R B (3R )

R3 2000—2010 EFRX L F| HEE 5B

Tab.3 Land use transfer matrix on the study area from 2000 to 2010 km®
2000 4F + #b ) 245 #0
2010 4F 4 Hb i FH 25 Y Bt

i i L5 F b Mt 7K 3 ) FH b
B i 78.10 2.95 0.03 0.72 0.17 0. 00 81.98
b 0.72 18 009. 28 11. 21 42. 88 2.11 0. 00 18 066. 21
5 b 0.23 463. 31 430. 23 18.31 0. 44 0. 00 912.52
R b 0.10 85. 80 0.07 9 066. 28 1.78 9 154. 04
TR 8 0. 04 12.53 0.01 1.12 433.70 447. 39
A 0. 00 0.01 0. 00 0. 02 0. 02
it 79. 20 18 573. 87 441. 56 9 129. 31 438. 19 0.02 28 662. 15

R4 2010—2020 EFRK L i F L% 4E R

Tab.4 Land use transfer matrix on the study area from 2010 to 2020 km®
2010 4F + b ] FH 2 7
2020 4F + b Rl I 25 70 Bt

b HEH i i Vi 7K 3% A F ] H
i 79. 98 6.63 0.14 2. 06 0. 34 0. 00 89. 15
Ak 1.35 17 287.70 18.98 73.13 2. 65 0. 00 17 383. 80
A5 b 0. 41 636. 95 893.31 16.13 0. 82 0.00 1547. 62
M Hb 0.17 119.63 0.06 9 061. 22 0. 80 9 181. 88
7K 38k 0. 07 15. 09 0. 04 1. 56 442.78 459. 55
A F) H Ho 0. 00 0. 02 0. 00 0. 00 0.02 0.04
Bt 81.98 18 066. 023 912. 53 9 154. 10 447. 39 0.02 28 662. 04

3.2 HiZIhaER = E T RE

130D ~ (&) A BT 58 DOFF i 9 2 7 AR 28 LS5 WL A0 2 Ak 2 08 B D B8 23 A A% S5 N 2 /s 5 32 T R A
Sy BT SRAS AT X B b D BE Ve B A3 A (B 3) PRt v R T AR o L (I 4) ANk b 2l e A2 AR A )R (11 5)
3.2.1 #iMEFIRER =R ERE

WF5E DB b 2 77 D RE B DX 2 B v 20 A T I X PG AR B9 R L 5 1 RO K rb b B L g A L S



42 BRI AFFMCEAR ¥ https://cqnyj. cqnu. edu. cn %41 %

(6] 73 A 22 5 W A0 5 B0 5 DX 3t 2 77 ) B A R 22 O g IR 109 2 1 23 A A% Ry (1 2 P81 3) o 9 DX s A 7 D i A
AL XA 22 D ) A S T 5 L e g DX s P A RS R /DN 3 ARG | M RO X S8 R L R e s B D B K
R b B ARG LR A oA, A ) B L B K RS L MR T s DB K TR R L B A AR e A
AL A PF R L 7 8 D o

A= DfiE

A5 YhE

SO

o
[y

C

Fhe R e

s AR — LR

0 1

B2 2000—2020 FEHFTX#HMINEES T
Fig. 2 Functional distribution of cultivated land in the study area from 2000 to 2020
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Fig.3 Distribution map of cold and hot spots of cultivated land functions in the study area from 2000 to 2020
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Fig. 4 Statistical results of the area and proportion of cold and hot spots of cultivated land in the study area
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Fig. 5 The distribution of cultivated land function in the study area from 2000 to 2020
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Tab.5 Changes in food security index and cultivated land functional values in the study area from 2000 to 2020

EEEN 2000 4 2010 4 2020 4 =X 2000 4 2010 4 2020 4
WEL TR 0. 44 0.43 0.39 | UL TIRE 0.41 0. 40 0.42
A 7= T Rg 14 516. 80 22 075. 8 20 805.02 || #h & {R BT fE 83. 48 81. 44 57.01
AR IIREE 292. 35 546. 40 400. 00

20002020 4F, fF 58 XM £ 42 4 55 kb S Wi AL D BB XY S A AH OGO R L HL 2010, 2020 AEPRHF IIAHC E R A
A G2 TE L (p<<0.05) (3% 6), 2000 4F, AF5E X 5 WA DI RE = S X ALl 3 854 km” R E SN 682 71 t;
) 2020 4F, WFFE X 5 WL AR D) g 32 X AR N T 15 %0 AHRR B BT R T 22060, X S5 SR R IR Y X B
S WL Ui LTI BB 19 T )7 Fh 8 23 0 DX 8 YRR £ 42 4 1 LA RS )

R6 2000—2020 FHRRRA L L SH M S HEEMEX D

Tab. 6 Correlation analysis between food security and multifunctional cultivated land in the study area from 2000 to 2020
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Resources, Environment and Ecology in Three Gorges Area

Research on the Response of Food Security to the Spatial and Temporal Evolution of
Multifunctional Cultivated Land in Mountain Cities:

Taking Chongqing Metropolitan Area as an Example

WEI Ya'?, ZHANG Hongl'z , ZHANG Xin'*
(1. College of Geography and Tourism. Chongqing Normal University;

2. The Key Laboratory of GIS Application and Research, Chongqing Normal University, Chongqing 401331, China)
Abstract: To analyze the response of food security to the spatial and temporal evolution of cultivated land function in mountain cities,
so as to promote their stable and sustainable development. With the help of GAZE, INVEST and GIS models, the functions of
production, ecology, landscape recreation and social security of cultivated land in Chongqing Metropolitan Area were calculated the
temporal and spatial evolution characteristics of each function of cultivated land were analyzed by Getis-Ord GI" . and the index of
food security was expressed by the index related to the quantity of grain, and Pearson was used to judge the response relationship of
food security to each function of cultivated land. The results show:1) From 2000 to 2020, the cultivated land in the study area
decreased by 5 677.76 km”, with an average annual decrease of 283.9 km”. 2) From the perspective of the changes of cultivated
land functional hotspots, the production and ecological functions of cultivated land showed a downward trend, with a large decrease
of 14% ~22% in the first decade and a decrease of 10% in the second decade. The social security function showed a trend of first
declining and then slowly increasing. The overall increase trend of landscape recreation function was about 10%. 3) From 2000 to
2020, food security and cultivated land production, ecology and social security functions developed in coordinated development, but
the disorderly expansion of cultivated land landscape recreation function had an adverse impact on food security. The above results
suggest that in order to ensure the food security of the study area, it is necessary to strictly adhere to the “red line of cultivated land”
and prevent excessive conversion of cultivated land. At the same time, it is also necessary to appropriately control the “non-

” and “non-grain” functions such as cultivated land landscape recreation. On the premise of ensuring regional food

agricultural”
security, the utilization rate of cultivated land in mountainous cities should be improved and the efficiency of cultivated land should
be improved.

Keywords: arable land patch; multifunctional; food security; correlation analysis; Chongging Metropolitan Area
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