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Table 1 Evaluation index system of urban function quality
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Table 2 Evaluation index system of agricultural function quality
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Table 3 Evaluation index system of ecological function quality
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Table 4 Classification criteria of territorial spatial function coupling coordination degree
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Fig. 3 Spatial distribution of territorial spatial function quality
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Fig. 4 Spatial distribution of cluster features of territorial spatial function quality

2.2.2 JayiRas [a) A AHSE AT

it i GeoDa i F AN ] [ 1 23 [RI D RE BT RE Y AR SRAHIE A B (1814) ¢

FE LSRR ERILL “m—a” R R RN E, m—RT
R LA R RE T 5 R X R IEAHSC G R, HE AR 2D RE i KP4 e
MoK MR AR BAR MR s M ZhRE SR 5 i X R AEASG, HENTE T2
REPEKF BRIV, KT “m—m" R AR IIRE R LR & D RE R 25 (6]
ERP, M TREZH R—m" RN w7 R, EXAERRT, Ft



2360 H % % | 2% i 364

ZRIIREFUR 5 A X 2 AR, Horf “R—m” RRERIIRIX I [ 425 1] 2y
RERTE AT R ARAR I, 0 —fK” SR .

MEBLERITI A0 1A, ARSI D RE S A7 e A R A 25 18] 70 SRR il o Sl
DIRERCRAY “—m " SRR M T AR, K" SRR EZ AT
HRRZRES (K 4a); fOVINREFRR “wm—" SR X TN T IAAR RS, “fk—
iR BRI FEG T AT AP R AR (K14b) s AEBINREFRA “H—m” ERXE
ZOP AT, R ERX EZ TR (Elde); LRaUifeian “m—m"
ERIX F 2 A TACRAIR L, K" LRI EZM TR (814d) . Mgk
DX 25 (] S RE i A B AR SR Rl LUK B, e “—” BRRT, DURPE £ ) D fE
PR RER AW Ao 18 IR BRT, B R LS R
TR M Ao, WA R W e, HALEEY IR 4k
RGO B IXCE S A, P MR BT A T vl R R W W S0 Rl X ] 23 ) 2y
AEp R RRMEHNZ —.

2.3 Bt =EThEERES A
2.3.1 =S DR & oA

] 125 [ DO RERE 5 BETE 0.32~0.65 Z (0], HETAHSCHESEXHE G BE SR p R 70, TR
SLIE L AR A DI BERE 5 B B AL T A5 0K B DA, S U W A st . Al AR 25 T g
AR WA 23, ARGAR AL, 2 SRR DI RE A A ™ AR SRR, il 2 | At P Ao
IIRERIFETE

PN 17 i O ot = IR = e e ey LT R
REAE & 52 W 35 A L 2 SRR AE (181 5)
[F 1 RE- A P EE ) i v N N Nt B |
FRMIPY R BT, 3k 26l XA A PR o A R A
B, b Pl R R RO, W
Al AR 25 ) B 22 8] AH B R W G A R HR
o ARG B X B A TR RAR
IR AR R, JF B B AR
DX A 285 )y e T R DX 19 2 [ i P 4
v, DRI i B D R S IR A A T BE S
e T BE LA A D RE A 5 R i AR A 2 2
J}i © JJ:[jﬁ I\ ’ E@ &ﬁﬁ i qj ’ s I‘ET‘I 1jJ Fig. 5 Spatial distribution of territorial spatial function
ﬁﬁ%ﬁfﬁﬁi?%ﬁﬁiﬁﬁo coupling degree
2.3.2 [E -5 (W] D RERE S DI S0 AT

] b2 (] DO RERE 5 DM BETE 0.35~0.67 Z 18], ¥I{ECH 0.51, FRMIIE £ 23 [ D RERE AR AL
TRASRPMAGBL, B R AR — 2 RS PR R 2 bn i, g B s 1]
NRERS G UM R BB B | W 2R . s PR AR BE DM DU PR A (K6) . U
MR PR B A 22 8] 7 SRR 45 [ s ] 2R S DU RE U R AR — 3, R DIRE U B
A, [ A A RER MR R R d ey, S Z IR

(1) FEEPRIX

(E = S e [ BV e e L B i



918 RIS DY R SRR SR DX T s ) R R A SR S B 2361

B B B 9 DX A A T R AL
[ 2 )k SR i Bib A VR, 2528 IREZ
6] 2 J Y — Bk e, IR CR—
w7 X . AR IE TR BB A R G
X, et kR AR AL
HZ X BB X, R gy
-2 A R R AT B g R
2. GRSy AR AR AR s
SRR K, L, )
ARSI, URAMER, & 0 20km
RO PARIEACELES . AL AR o e s imsemasi i
j%‘ %éi‘% %ﬁﬂﬂiijj%ﬁ’ @iélﬂ_‘l Fig. 6 Spatial distribution of coupling coordination types of
7/{% H/‘J % 12[:'@ il TJJ‘ 1J;£J ‘ﬁ iﬁfﬁ? o territorial spatial function

(2) s bR X

St e DR DX 20 A T VA AR R o, ] s () A JR Y Bl B AR B P IX 22
PUILHR T B AR DX, AR R, BRI, AR, %
DM AL R BORADA , BARITAE R R I, BV T rh sl Al AR e i A AL At Se &k
JREIX, ] s V) 42 JR R R A P AN PN AR PG g 08 ) Rl IR 0] DX DX AL 1 A 52 e
AT, A BHERBCEA , SRTNT, ZHIX i TAAAE R AR 43, ARSI
RZ A EACR DL, 1 AR AT RE K S HAB DI REAVE T, N XA R Y
ILEEEZ R E

(3) Wl IR 1X

Pl 8] DX 220 AR 3, ] 2 () A JR 14 DIl P Ak T D80 30 80 1 ied 90
BrBeo kst XAt o 22 P A BEKP-tl ANg , BEIRPR R ARBE TS, XImAE AL g K
JERISZHEE TN, HAR— b 36 1 KUK R E Z AL, 7l by e, AR 2R3
BEss , I LEPN ZHR X FE 23 (R T REAY P A Atk 1 ORI )

(4) FRBEARMIX

B2 R VR IX 2 TR, b s U R A P MR 22, AR INRE 1A A S A —
B KPR, BT R M RibE TEEABRETIX, AR i
2, AR TWEEA BRI A, IR R A T 2R R, A S8
b aS AR R £R S K- AR P de 22 09 Ry, R4 [ 2 TR D RE R Ak 5 45 2 de e )3
W IRy, FEASA I I b, T S (A D RE RS 5 DI B Ak TR B R K
2.3.3 [ 25w RS DI X A

[l -2 ) SO RE BRI DX (LG A2 FE Bb i DRI B DR IX 5 #E-G P EE=0.5) AR 4243
I HBESR IS (E A Pl 8 DR BE R R IX 5 ARG BIMRIEE < 0.5) 778 3% 1 Ml o3 A
25, B, AERHES PR R R A AN r [ 423 ) A i

(1) [ =S [P REHE X

TE [ 25 [ D RE MR X rp, DIBAR R AL T IMIRAS , (ERE UHR AR, &
FRIARAATIIR B A FE L B A JR 25 )




2362 H % % | 2% i 364

] 2 [ R o AR D B8 A4 A b UK, DI IX 2 4R o — R sl
FIIREEC N S B, (EX o R A HoA e 25 ] DO RERY . " DRI, A A AR
P S DX AR A PR IR G IR A A L, e R RN R R AR R R ] s
[ A BE 29T A=, I B A T & - TR Bl . $does B s TR AR, i
LR A ST M X S TR B A e F b . R, USRS ] . R P R % A2 2
RE R RS TR, S A 7 E 2SR R FAE B, IR B (R el — 2P
KRIAT Y E 2SI RERCR . fen, LAZ DREDMA RS A R AL SE 0 o — DI REAK Bh
K Jf, DA LA R AR R A% Jmy , 2B SR ot DCORARL . A0l AR ZS T RERY A AL AR
FIFEFHE R

(2) FzSmIPIHERMAX

TE[E L ASEDIRER VAR, it . A ARSI RE R K R A —B,  H 948
R, FRUIIX L X H A FE 28 1255 AL RE A T8 21 [ L B IR BUIKF- . ARk A
PR JEREITE s BRI, X SEVE T B A Al i 7 B4 X 245 2 DB (9 [RD S 1 A7
Z ARt

SRERIRE X T [ s (A DI RE SR I IX R S ) RE B AR A X, 255 X o g
Bt i30T, AT RERY DL AL SR TN . O #Hxf NEE R HAL S 200K 8015,
U BRI — & BT B , 349 HOR L A RE B R I s (W 4R 2R, IFEIR &
TR TG IR SR TRI, BURE O N, SR, IR AR S
HBOR, N57dh ). BEARMBOR G E RS BIE 2 0F; @ Fx A id SRR 22 /Y
DR, TEABIMESHEERY TR T, DOAOT SR B i A LRk 55 Bt e i, 583540
RATHHCERE T, e PR B A DOK SRR AL an rOATER T, St sT Iy I
AP BE7, LA R BRI REAR TR oK s B BHud B R B B HAE S 3R 25 1Y
DI, B A TR B R A PR DI S0 b X S B D BE R T i BRI IN 2 —, [HI,
TEATEBALT BB (PRI A AL BE XA B P EE LX), SR BE N7 A AL R A
B G R FE TR R, IR XA AR AP & 1 A

AV IIRE : X T [ A I AE I DR Al DI RE B LR X, 458 R0l D hg
B AT, AL DIREROL S TH BT . O BB R I i DX, X
AR DX e SO M 5 DSt ™ A% A PR AP, 4 DX AR A5 R g TR R i AR
BT R TIC aT Xof AR A FER oG e M Fr) o IR, Sl AT U, X6 ot B
FIANIE s @ BHATHEE B B AF M ST A A i ) DI, LR AR B AR ) LR B
i, WA= BRI A A A P B, AR TR A S R A P S, 2
P RFHBAE AR, (RIS SR B S e RS BB, X HBEF AR i B
BT R THE AT R CBOR , AU BR IR TR A B S A AR ™ HL A
MR I I, R AR SR R SR, S It e (5 .
JRAN TR B4 ) AT RE L X AR AR, 08D X RS R BRI R (I =L£45F) Y
FAE, ST IXIRAO & K RISk (304

ARG XT A A S RE R I DX A= S T RE R AR A X, 250 A A5 T E
BT, ARSTIRER LR THEEBNT . O B A RGNRE T B IXI, 7EgEd
PA A ST RE BT B B SR b, TR R AR A T 1 R R TR K ST YR



918 RIS PRI LR X[ 2 R D) BRI PO O S B E A 2363

fit . 4Efpr Y Z R E PR I G SAF AL AR R IR 5 DIRERIAE I, NI HE S A= 25 T BERY
$2Tt; @ B A BAIR D™ ELAR BRI B B AR ER A X, AT R B AR S A3
PRI DX B ARZS & B AR IR B, R SEhi A AR 1 | AR bR . 5 1L A ARORI I iAot
TR, R —LE A YHOR, ESE RN 0, I PRA SR E 2

3 4B IE

3.1 it

AR SCL) VG W AR LR DX R B S, A MR . Ak A S D e T R AT
MAatniR R, EALAITEAL T W R b X ] 4 23 0] D g ot i B AN 28 [ RRAE, IE R G
PR ERERL A3 T 23 (A TR R GRS G PRRAR AL, PR O R A it . A5 2 DA
TE5E

(1) T B AR [ 42 [0 D RE it (R A SR A5 R AN 28 [B] r A AP e B 8 22 5% . I iE
i UARE R, S X EZ T E AR, IMEX FE0Mm TR AT, &
| 2=y D (A= S =7 = NP S0 o R 7 = R A (2 e s o e 1 S 2
By AANThRE R LR E 3, A A 2RI PO R R B RS G DRe
ARAE R SR T, 25 ()53 A0 S b = B AR

(2) TR Rl EBMEEE YRR YR IEADCHE, Il “E—aET R
IR RN TF, (EAE D REAFEHbI o> 11 25 57

(3) J7 g EE 25 MR R G B AR FHPUKCE UL L, &2 Tfe A B e A
K, A X EE M T . ARE . POILERAPT R &R, G X B2 00 T, m
#B . FRESAIZR S, AR I AL TR A R AR

(4) J R EE L 2SR D RERE A VMRS BN 3 A R R E . BIG ST L R D AR
FEUME, e G 25 55 5 E LS MRS DIRE B E VI G R . B UM IX =250 1
TR AL, hsR P X R A A T P AL A AR R, WG S R X B A T AR
TR, BRI EE A T raale E 23 A D RERE & PR XA R it ) 4 o] A Ao
Sl R DX ] b2 I AT 2 R e, Ak 4 23 [E) D e o i i 4 e o

(5) LGB . Ll A S U REEE R A AR ARG, 456 XN AN ]
AEALEEY, AT Rl 0 ARl X 23 () D) RE BT R R A ER DG R, iDL E
23 (B D RE P W] & Ji oAy e ] (1R g 30 et X ] 4= 2 () % R, 120k il R 2R 0 B
i DX ] = 2 TR RS RS 20 £0 45 BB (s 4y 118 JEL I
3.2 T
3.2.1 Wb X [ 72 (R D i o e 1) s ) e o e

M Z SR AT DUR IR, S . Al A S DIRE AN MR & R — 32 A9k L 4t
SINZE T 5 R 250 M () S A AT ot 78, e Pl LA AR Z2 AT BB ML 22 A0, i, Hb
. BRURIAIE | B SRR XA PR 28 45 DX delAS = PR R A R 1 [ 4 2 R) D e o it 1Y) et 4
1, A . Tl A AR AR S5 SR A R ke T [ - A R D RE BT e Y ke T
Jio FRBELEVEITRE LK, SRR ] 25 Rl DD RE T & 0 & R A A T O B

30 20X Y g g AR X 28 (R D R B TR R B, FEAN R RS [ T e 2
T, EZSEIIEE R B E 2 5, X —25 RO TR DI . Al A ST RERY



2364 H % % | 2% i 364

SR RN PR T KRR . BEE WAL ACE R T, AR AR I SRR EE A T
Y EOR A BEARR B E L X T A S SELR AL S, EONBRE R AT AE TG R
K, A SRIREE . XALRBO RN & SRS A R AW R s, W T A ER S5
3, R RE R R . H E K IR T RE BT L s BRI AR R R T RE (oK 4R
FEMAY RS, It m gl AR IAEER, UL A S Dy RE T Ab
TR BEERET RO, FEPFHGEIR AR SR H X, Rl HT kb JE]
A S R 5 DA R 24 . ARNE AT S 77 A i Al s s eI W] S 3 T A= S DR i i
B TR RES, FEMOL SRS . AT AR X, BRSNS TR
i, AR DB e O ARSI X, IF BRI E T AR B ECR SRS, X
WAE—EFEEE EHEh T WEHAR DIRenY & e, SFEU R D e B I

AR R AR, B XTI T RE b X ] 4 23 (] D g i i () 25 () S otk AE [ 8
()R A A& e v, AR Xk R B SO, 38 o [ 4 28 () GE R ) 5 BRAA ABCE, Rkh
DiRekEd . RIFEDIREH, DR IEmE TR i X [ + 25 [ e R & e, e 50
55 1 DX R R A A B BE DX P A SR AR I R
3.2.2 WHEEM SR FRE A R B2

P T A Sl e AR IO BE R AE IR 3, AR SCHL AT X7 1 5 S s b DX IR R Ay [+ 28
1] Dy e ot 1 AR 5 DR A AT TR, sk = X e A3 S ARG S S B o AR
AL, W R ISR Z MAFAEA B AR O, 74 1 [ 23 (Rl DO R AU 5 P
[k AT N S B~ O i B e ot i P B B il L1 8 AR R i 2 S 01 o Y17 s A 2
W TR DX AR SRR, DA B NS AE AR AT G kS JR T

2% 3 #f (References):

[1] BREARE, pat, THRME, 5. 500 b 5 428 AR OC 28 1 i 3 2% S0 % b 32 4, 2019, 74(12): 2467-2481.
[CHEN M X, LIANG L W, WANG Z B, et al. Geographical thinking on the relationship between beautiful China and
land spatial planning. Acta Geographica Sinica, 2019, 74(12): 2467-2481.]

(2] XUdkke, X Z R, . T =R a8 0] 7 2RI S s A% R 40 AT A2 ER, 2017, 72(7): 1290-1304. [LIU J L,
LIU Y S, LI Y R. Classification evaluation and spatial-temporal analysis of "Production-Living- Ecological" spaces in
China. Acta Geographica Sinica, 2017, 72(7): 1290-1304.]

[31 FAN Z,JING L, YUE T, et al. Scenarios of land cover in karst area of Southwestern China. Environmental Earth Scienc-
es, 2015, 74(8): 6407-6420.

[4] SKRZEL, ZRdEin), EARAR, S5, 74 R W T RR L DR 2 il B R & RHIR DGR AR IT. 0l TR 2241, 2019, 35(22): 1-8.
[ZHANG J Y, SUN W C, WANG L C, et al. Rural revitalization path under urban-rural integration economic develop-
ment in karst region of Southwest China. Transactions of the CSAE, 2019, 35(22): 1-8.]

[5] 2Rk, BinA, Ik, 5. ST = A" DI RE A VLR A I 28 IAVRAAE B 43 KRR, VLR BT 5 B35, 2019, 28(8):
1833-1846. [LI X, YIN R M, FANG B, et al. Research on the functional zoning and regulation of Jiangsu province's ter-
ritorial space based on the "Production-Living-Ecological" function. Resources and Environment in the Yangtze Basin,
2019, 28(8): 1833-1846.]

[6] FREMIE, B BT 25 W) H ARSI AR SE i EARDIRE X R 3. M LB 5T, 2014, 33(2): 349-357. [LIN ] Y, LI X. MFOZ
planning of Dongguan based on spatial autocorrelation by using genetic algorithms. Geographical Research, 2014, 33
(2): 349-357.]

[71 AKADIRI S S, BEKUN F V, SARKODIE S A. Contemporaneous interaction between energy consumption, economic
growth and environmental sustainability in South Africa: What drives what?. Science of the Total Environment, 2019,
686: 468-475.



918 RIS PRI LR X[ 2 R D) BRI PO O S B E A 2365

[8] LIU R F, ZHANG J M, XU M Q, et al. Impacts of urbanization on ecosystem services and their temporal relations: A
case study in Northern Ningxia, China. Land Use Policy, 2018, 77: 163-173.

[9] #, XIERH, JeAErk. i E PR XN I — b H—" P AR AR AL R B ) 3 AL R AIE. HBRATT S, 2015, 34(3): 475-
486. [YANG R, LIU Y S, LONG H L. The study on non-agricultural transformation co-evolution characteristics of "pop-
ulation-land-industry": Case study of the Bohai Rim in China. Geographical Research, 2015, 34(3): 475-486.]

[10] MOMBLANCH A, PAPADIMITRIOU L, JAIN S K, et al. Untangling the water-food-energy-environment nexus for
global change adaptation in a complex Himalayan water resource system. Science of the Total Environment, 2019, 655:
35-47.

[11] ZHANG Y N, LONG H L, TU S S, et al. Spatial identification of land use functions and their trade-offs/synergies in

—

China: Implications for sustainable land management. Ecological Indicators, 2019, 107, 105550, https://doi.org/10.1016/
j.ecolind.2019.105550.

[12] BT, 42, TRLHE, &5, B —Rol—2E A5 B ity s ST i ek AT AL. ARl TR 2441, 2019, 35(8): 296-
307, 336. [ZHAO X Q, LI S N, TAN K, et al. Land use optimization of plateau lake basin based on town-agriculture-
ecological spatial coordination. Transactions of the CSAE, 2019, 35(8): 296-307, 336.]

[13] BXAE Y, 28U, 2540, A5, B 0T L DX I R 2s MR A A IX 5 8 4. A AR BE U241, 2020, 35(10): 2339-2357.
[ZHAO X Q, LI SN, PU J W, et al. Optimal partitions and control of territorial space in karst mountainous areas of Yun-
nan province. Journal of Natural Resources, 2020, 35(10): 2339-2357.]

[14] WAWI, KRR, PRUK, 55 BT A SR GRS I R/ M) 0 BE LR S B E =R X, HIRBREAHR, 2020, 35
(1): 217-229. [XIE'Y C, ZHANG S X, LIN B, et al. Spatial zoning for land ecological consolidation in Guangxi based
on the ecosystem services supply and demand. Journal of Natural Resources, 2020, 35(1): 217-229.]

[15] 4 5%, XPHEAE, 5KkA5, 5. SO B + 28 B 255 D)8 41 X, HhBEAF5T, 2017, 36(3): 541-552. [JIN G, DENG X Z,
ZHANG Q, et al. Comprehensive function zoning of national land space for Wuhan Metropolitan Region. Geographical
Research, 2017, 36(3): 541-552.]

[16] A, Ak, WA H, 5. ERZBRWIIT & Xy — i — A7 =8 [ i A Ak AMIAL A T 2L 3], 45 0% 3 30,
2015, 35(4): 26-32. [ZHU Y Y, YU B, ZENG J X, et al. Spatial optimization from three spaces of production, living and
ecology in national restricted zones: A case study of Wufeng county in Hubei. Economic Geography, 2015, 35(4): 26-32.]

[17] XVFFI5, E2ETE, fIhn AR, 5. H T m RAT iy =B 23 U S840 T HESR. B AR BE IR 244, 2019, 34(10): 2113-
2122. [LIU C F, WANG Y X, HE R D, et al. An analysis framework for identifying and optimizing Ecological-Produc-
tion-Living space based on resident behavior. Journal of Natural Resources, 2019, 34(10): 2113-2122.]

[18] ZHOU D, XU J, LIN Z. Conflict or coordination? Assessing land use multi-functionalization using production-living-
ecology analysi. Science of the Total Environment, 2016, 577: 136-147.

[19] ZOU L L, LIUY S, YANG J X, et al. Quantitative identification and spatial analysis of land use ecological-production-
living functions in rural areas on China's southeast coast. Habitat International, 2020, 100, 102182, https://doi.org/
10.1016/j.habitatint.2020.102182.

[20] 4= SR, XA, 24, A6, TG A TR R X[ s ) 3 B BRI Ah 43 IX. R0l R A% 4R, 2020, 36(17): 242-
253,314. [LI SN, ZHAO X Q, PU J W, et al. Optimization of regionalization of territorial space function regions in typ-
ical karst areas of Southwest China. Transactions of the CSAE, 2020, 36(17): 242-253, 314.]

[21] KANG Z Q, CHEN J, YUAN D X, et al. Promotion function of forest vegetation on the water & carbon coupling cycle
in karst critical zone: Insights from karst groundwater systems in South China. Journal of Hydrology, 2020, 590:
125246, https://doi.org/10.1016/j.jhydrol.2020.125246.

[22] SUNMY, LI X H, YANG R J, et al. Comprehensive partitions and different strategies based on ecological security and
economic development in Guizhou province, China. Journal of Cleaner Production, 2020, 274: 122794, https://doi.org/
10.1016/j.jclepro.2020.122794.

(23] JAMS, X34, 3257, 4. M L oK b SR S R G R IR M . B A 4, 2019, 74(11): 2273-2287. [ZHOU P,
DENG W, PENG L, et al. Spatio-temporal coupling characteristic of water-land elements and its cause in typical moun-
tains. Acta Geographica Sinica, 2019, 74(11): 2273-2287.]

[24] BUANSC, ABFRTE, 7R, 45, UYL Hb R K A AL I 2 38 B /K —H— A —Hb " DR e 3 7. b B3R, 2019, 74



2366 H % % | 2% i 364

(11): 2288-2302. [JIAY W, HAO C P, NIU C W, et al. Spatio-temporal variations of precipitation and runoff and analy-
ses of water-heat-human-land matching characteristics in typical mountainous areas of China. Acta Geographica Sinica,
2019, 74(11): 2288-2302.]

[25] SR, 4Rk, 5405, 45 VIR LR A — A W — A 2 e AR A R A AR AR S AT, A VL R S PR,
2019, 28(7): 1541-1551. [SHAN W, JIN X B, RAN N, et al. "Production-Living-Ecological" function evaluation and
coupling coordination analysis of land use in Jiangsu province. Resources and Environment in the Yangtze Basin, 2019,
28(7): 1541-1551.]

[26] BT, T, BEFEM, 55 ET AT M VL e i i 1 b s MR AR S AL, VLI e U S R,
2019, 28(5): 1070-1079. [WEI X F, ZHAO Y N, LI X B, et al. Characteristics and optimization of geographical space in
Urban Agglomeration in the Upper Reaches of the Yangtze River based on the function of "Production-Living-Ecologi-
cal". Resources and Environment in the Yangtze Basin, 2019, 28(5): 1070-1079.]

[27] XUEEKE, X E, BB, bl 2 D ae ik PR R L b . 324K, 2011, 66(10): 1379-1389. [LIU Y S, LIU'Y,
CHEN Y F. Territorial multi- functionality evaluation and decision-making mechanism at county scale in China. Acta
Geographica Sinica, 2011, 66(10): 1379-1389.]

(28] SKILIL, SRIEAH, a5, . v K R e JEE 2 [A] S Jo) B2 I 2 34T, 11 AR BT, 2019, 34(5): 934-944.
[ZHANG F F, ZHANG Q N, LI F D, et al. The spatial correlation pattern of water footprint intensity and its driving fac-
tors in China. Journal of Natural Resources, 2019, 34(5): 934-944.]

[29] B, XNEFEE. st Ese S N R R 2 AR A H T DMSP/OLS R )X e Ada. b 3 TR 2= 24l +h )
£ JR, 2019, 21(6): 41-50. [LYU Q, LIU H B. Spatio-temporal evolution characteristics of county scale carbon emis-
sions in Beijing-Tianjin-Hebei Region: A study based on DMSP/OLS nighttime light data. Journal of Beijing Institute of
Technology: Social Sciences Edition, 2019, 21(6): 41-50.]

[30] T, Wil B ABG LA T 1 = A b DI AL 0 8 R A i 23 R e 52 B, BT, 2020, 39(2): 289-
302. [FAN QY, YANG S, HU X. Temporal and spatial characteristics and interaction process of urbanization coordina-
tion in the Yangtze River Delta Region from the perspective of coupling. Geographical Research, 2020, 39(2): 289-302.]

[31] Ak, BRI FT, BXAREL, 45, 2000—2015 AFZRJLH X BN 101 5 285 Rl 4 Db 28 B 23 [ 28 e LAIL T4 A 9. b
FUFSE, 2019, 38(12): 3025-3037. [HAN Z L, ZHAO Q H, ZHAO D X, et al. Population and economic coupling coordi-
nated evolution and spatial differences at county level in Northeast China during 2000-2015: Taking Liaoning province
as an example. Geographical Research, 2019, 38(12): 3025-3037.]

[32] AR, WK, sk T5, 45 KITEElE = IR R 5 A PRI 2l SR AE. [T IR 5 3005, 2019, 28
(11): 2586-2600. [REN' Y W, CAO W D, ZHANG Y, et al. Temporal and spatial coupling characteristics of urbanization
and ecological environment of three major urban agglomerations in the Yangtze River Economic Belt. Resources and
Environment in the Yangtze Basin, 2019, 28(11): 2586-2600.]

[33] CORDINGLEY J E, NEWTON A C, ROSE R J, et al. Can landscape-scale approaches to conservation management re-
solve biodiversity-ecosystem service trade-offs?. Journal of Applied Ecology, 2016, 53(1): 96-105.

[34] RAK T, 2R, L3R, A%, ST U REAS 0] 23 S B PeAlsN it ek 3 s ) "I 2 4% S A2 k. 7K R ARERBIESE, 2019, 26(4):
299-305, 313. [ZHAO X Q, LI S N, TAN K, et al. Spatial-temporal pattern change of 'urban- agriculture-ecological
space' in Fuxian Lake Basin based on functional space classification. Research of Soil and Water Conservation, 2019, 26
(4): 299-305, 313.]

(35] SRVHTS, BRI, XIS B 5 SR S AR 5 e S S 2 e LLAE ROl 1. HUERIESE, 2018, 37(8): 1599-1608.
[GUO S S, CHEN M X, LIU H. Coupling procedure and decoupling analysis of urbanization and resource environment:
The study of Beijing. Geographical Research, 2018, 37(8):1599-1608.]

[36] SHEN Z, QIU J, HONG Q, et al. Simulation of spatial and temporal distributions of non-point source pollution load in
the Three Gorges Reservoir Region. Science of the Total Environment, 2014, 493: 138-146.

[37] GONGJ, LIU D Q, ZHANG J X, et al. Tradeoffs/synergies of multiple ecosystem services based on land use simulation

in a mountain-basin area, Western China. Ecological Indicators, 2019, 99: 283-293.



918 IO AF VU R TR LAY DX 23 [ SO AR B AN SR B S AT 2367

Territorial space function quality evaluation and coupling

coordination analysis in typical karst areas of Southwest China:
A case study of Guangnan county

LI Si-nan', ZHAO Xiao-qing', PU Jun-wei’, WANG Qian', MIAO Pei-pei', TAN Kun'
(1. College of Earth Science, Yunnan University, Kunming 650500, China;

2. Institute of International Rivers & Eco-security, Yunnan University, Kunming 650500, China)

Abstract: Urban function, agricultural function, and ecological function make up the entire
territorial spatial function system. Scientifically grasping the quality of regional territorial
spatial functions and deeply revealing their coupling coordinated relationships is an important
basis for achieving sustainable development of territorial space. In order to explore the
development status of territorial spatial functions in karst areas of Southwest China and their
characteristics of spatial structures, Guangnan, a typical karst county, was taken as a study area.
Based on the construction of urban, agricultural, and ecological function evaluation index
systems, the paper evaluated the function quality and its spatial characteristics with the help of
comprehensive evaluation method and exploratory spatial data analysis method, used coupling
coordinated degree model to examine the coupling coordinated status of territorial spatial
functions, and further explored the territorial space development of coordinated development of
urban-agricultural-ecological functions. The results showed that: (1) The urban function quality
and agricultural function quality showed mainly low values, and the ecological function quality
had mainly high values. The low and high values of comprehensive function quality tended to
be evenly distributed. And the spatial distribution of different functional qualities was different.
(2) The development of all the four territorial spatial function qualities had a positive
correlation, which was mainly "high- high" and "low- low" agglomerations, and there were
differences in geographical distribution. (3) Territorial spatial functions in karst areas had a
great influence on each other, and the distribution of low- and high- coupling arcas was
significantly different. Of all the functions, the coupling degree was the lowest in the fuction of
construction land. (4) The coupling coordinated relationship of territorial space functions could
be divided into four levels from imbalance to coordination, and the differences in their spatial
distribution were similar to the differences in the territorial spatial comprehensive function
quality. The countermeasures of territorial space coupling coordination areas could effectively
promote the sustainable development of territorial space for karst areas, and improve the
territorial space function quality in karst areas. The results of this research provide references
for territorial spatial balanced development and optimized regulation in karst areas of
Southwest China.

Keywords: territorial space; evaluation of functional quality; coupling coordination; karst ar-

eas; Guangnan county



