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Spatial and Temporal Pattern of Level Production-Living-Ecological (PLE)
Space in Village of Duyun City

LEI Chang', ZHOU Guofu', HUANG Qifen', LIU Chunjun', ZHOU Yuyang’
(1.School of Geography and Environmental Science » Guizhou Normal University ,

Guiyang 550025, China; 2.Duyun Natural Resources Bureau s Duyun , Guizhou 558000, China)

Abstract: In order to realize the refined management of land resources in counties and to promote more efficient
national spatial in karst mountainous area, based on the survey data of land use change in Duyun City in 2008 and
2018, we employed the dominant function classification method of land use to construct a classification system of the
village-level production-living-ecological (PLE) space in Duyun City, and used five measurement model methods to
calculate the spatial pattern index, and analyzed the pattern of spatial distribution and characteristics of temporal
changes in the functional structure of the PLE space there. Findings of the research are listed follows. (1) In terms of
the functional structure of PLE space, the northeastern area had a higher diversification and information entropy
index than the southwestern area, while the overall level was high and showed an upward trend; the distribution pat-
tern of dominance index showed the opposite situation, namely, being at barely medium levels and on a
downward trend; the utilization index varied greatly in the eastern and western areas, showing an upward
trend on the whole, yet still remained at barely medium levels. (2) The functional location significance of
PLE space differed greatly in administrative villages, with the western area possessing an obvious location
advantage in the ecological function and eastern and southern areas possessing an obvious location advantages
in the production function, yet the indexes of both space types showed a downward trend; the northern
downtown area displayed a distinct location advantage in the living function, while the advantage of suburban

area was significantly increasing. (3) There was a significant spatial variation of the structure change in the
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PLE space of Duyun; the structural changes of administrative villages in the suburban area were the most

significant, followed by the downtown area, while no significant changes had been observed in poorer admin-

istrative villages in the western and southern area, PLE space remained in a relatively stable state. These

research results can provide the scientific basis for the new round of national spatial planning in Duyun.

Keywords: ecological-production-living space; village level; structural analysis; temporal and spatial pattern;

Duyun City

C AR ) AR A AT R B 20 2 80 4REAR
BIEA = A7 BUR 42 1, 2006 4R 88 1 8 45
SR AR K e 22 560z 1 3 3 [ 3K
R AR, A A SO B AE T BT
RN M o = HE 25 () B8] S A A 2 A 25 SCIIT A A T i
Br IR TSSO R A A = A ]
I RESS M 5 2 [ - 2= (A1 A A9 R Al S figp ke ) - s
IR 45 K 2 47 N Hb P T €t 55 I R () o R IE .
A 21 A Bl A S A Ak Tl A i R A bR S A L 2
7 AR AR 2 A T Y T SR O W T 2 [ S ]
2 J 2 B R Pk R FE AL /N R A B 4
PR A 7 s TR 24 R L AR T S TR O L AR S
23 ()L K 757 AR Sy = A 23 1] e R R Y e A
SRUT, AEBETE SN L [ 2 A TR [ A AR RS
TR = A 23 (6] B BE A AT D RE U K s ] 43 2R 4K
A g G A A 5 T BEAT AR ST O U T
PO TR . F R A S 18] D) RE 5 4 B B 5 7
AT S AR 50 0 A 7 i B TR R
JE S Hr 1T R S TR A = A s 1) D RE A5 R 4 3 A )R
RFHEFEN BB LML L R AR BN E T
IERIIE L) S B8 BT 0 JE B = T s ] 45 0
FIWrgE . WRERERSE 2 2 i B ot ) B8l . A
T B2 RUBEJp A 1 VLI 48 = A= 25 [A) D RE 45 440 Y 1)
25 Gy A A JR 5 AR AFE MORT S8) ROBE 5 43 AT T B UL
= A s S o ik s . FET A R = AR as )7
T RE 4 A4 B BT 5T LA SR 7 40 A i e o O RO DU
L ELM £ BRE MO L R 2 3 — By
SE AT T 2 TR SRR L AR I S TR S R e XA
R = RS ) A R B I S WP T N 2 0L, AT Uk
150 fie S Al A A7 BT AR 2 R TR R 2 b 2
b RS B B AT TR R T A e RUBE i
FERS AR HE 5 VA L DR 80 = A s ) P ) O J L 592 B B
SR TR A Ak b M B A BB AT R S

AR Y T Sy SR Y S X 2R DR A
JEE 1) B v 22 U BB LA B 2 BR T = A 22 T B 1) T2 A R
T3 [ st AR ST AR Sy M 48 2R — LB B3R B Ak 2R 3
SR 2R R B Al PR T R Y [ B 9 T
ST AR AL AR A H 45 . T I AR SCLUER

AYTT 2008 4F, 2018 4F A Hb ) FH AR B O A HHE O St
fily 3 3 = AT RE SR R 4y R AT E OB A 2K i
FH T B2 05 vk R GIS 25 [ 43 Hr ik . N 2 RE 1k A
PORE A R R R B R XA AN [ L R R A
i 109 AT BUR * = A= 25 (8] 7 Ty e 45 #4 1) Bsf 25 43 A 4
SR AT A BT . B A R S TR — e A () R B
BHEI S 25 R A o ] X £ a2 8 10r R L X ]+ 23 (]
ORI B & PR 24 & R A R L,

1 BFSEIX DL

HAIH (FR 4 107°7"—107°46, b 45 25°51"—26°26")
AL 5t M A8 P A D 2R P0G LU DK DA R DX, M AR VY R
LD b A PG LB L AR B A AR, b S T AR
2 285 km”, Ll Hb 7 ST AR 80 %6 LA b, [ 4 &5 [H] OF
b S R N T e W 7 I 4 B i S AT R
i A A 16.1°C L AR B BT & 1 431.1 mm,
2 2018 4E K LIRS 1 AT H KK 5 A F
Ab 4 A S LR 109 M TEOR . BN H 50,4 J7 AL 3k
BND 27.7 7 N, 2018 4, & AR 7= B(H 58 i 237
{070, A LK 9.4% .

2 BRI S STk

2.1 HEKRIERAE

ASCHEEHARAITT 2008 AF AT 2018 4F 19 38 = Mo A1 AR
TR A Ot B A R AT BOR S A LAER ST TT 2018 AR A
BATBCX Tl Ry o, Y el B A TSR B IR s g it R
ArcGIS 10.0 R4 4= 4 F F] 3= 5 Dy 8 43 25 7 & % 4%
TR A MR Tpr I 2K 8 T = AR5 i) 9 o 2K L
LT B ASATEN 9 =R A M D) eSS A FE 8K .
22 WIRAE

T Hb R G =R S ARV R, =B
] & — AP Dy fig s ], HoA 2 IR T A T2 RE L
F B At A b R T AR R A Al b ) 28 B A
HAEFTE R 256 25 8 LT Re i 5280 DL 4 1 A 2%
FUMFEREDT R, T A RS ST S
Hb ) FH ) 68 Y Y AE B R OC R X A = A s ) 4y 25 A
FEABEA BT DLE T A R R 2ROk e e = A
M, RS PHRAE PR TR



382 S o S 528 %
B AETERRE R R A R AR FARRAE AR SO B Z FE Ak OB M5 BB R R

A7 D RE A R A T = A s ) 7 Oy R AR AR (GR
Do T INZAA B B ik 58 X« = A 25 0] 7 D) E 46

SR 1R BON DX 8 K 5 R AR BOBERL (3 2) , DUAT UK
I FE B TT o A A AY T AR A E) T D) RE S R AR

x1 MAT'ZEZTEA"FEGRERRANABRESRIEY

SRS -RAK SRR Rk - A S 9AE B
¥ Ai VAN b L L ?: .
o AU 1 @ﬁﬁfmA%m%%%m%MEZ%um&%%m% 4
A= 1 23 (] sk T8 5T e 2
A% A= 35 25 [ A 8 A 4
M A 7525 () b N R 1 N S N ) 2
TR BR A At B 2
B A A5 25
He 2525 ] AR i N TR 3
] YL 7K T 3 K I 7K JZE K i 2
B A A s
ABEEZE .
oAl A A5 25 1) PR 3b 70 £ B 1
s ] Al A 7= 25 (] 7K FH 7K 58 H 52 1 5 el 5% (el L At el b 5% i A FH b 7 3
- THAEER RO 4
R2 “SHTE"EHEHER
AR TERE EHAN RUEXL
Sl GWﬂ—'El? R OMAZEBEEREE = E S0 MR AR BRKE =4 SR RARNF 2 BE, OMBE R B0, E
e S AT GBS S-SR AR LS ESE A AL R

i=1

BEE  D=Houut O (PP,
i=1

D BB RAEREC P, RS R RERER S L

WE = BRI N A RRED FoX. RSN RE &R
ML A AR RER . R I

SO  A A R = S ON RS MR R B
Hid LI
AR R TR DR R SIS =

N 1% [ Gtz Uo3

BUE s s RARRDNNS DOEEHERBHRRENS, b5 e
T SUSTUST AREER b AR AR

e L, SHNEREAREB, WERRH: RANEEARERC,

Ak s 0 L =100X ¥ B, X(,
GARHD i=1

Kfi - Sk b f ERRARENE RS MDELROEHRF, REE- B B
fegLo-20) Y/, 2F, EIRESThE—BIOKSNE | AR EERNER

(IR U S w7l e ¢ e SRR i g s
TR AR T 0 A AT ARSI ) L IOFRE MR G DD
IR A = MERMITRE - BRKMB R RERE.Q> 1,
WRAEHEAKAEXEE A QLML XA LE

Fi =AM R ATRE T WA TRE DA

3 &R 50br

It AL 5 MRS RIS T 2008 4E A1 2018 4F
A () A PRI A T A A5 B AT T 109 AT EUR
“ A () D RESS AR H R T ArcGIS H i B SR B s
Bk ZREAL AR R B 8 B AR B0 48 HORT R AR
R4y J v b PRI 4 A A AR A T
SATER = A 25 M D Re S5 s SRy 3 A
3.1 AT =L£ZTE LS HUIER ST

HA T = A A (A Z AR A TR B A ) b R AR
o P R TR AR A A% R (&L 1. 2018 4F Z ML
mE XA 20 N TEOR S, 5 AT BOR SR 1806, E
B BT A IR IX s, 40 P R R R AL
by DX ARl & JR A G (A AT BOR A R HAA , IR A B AR
7 AT FOSLER o | AR 308 F BT R R 45 15
X 45 T RE 2R R 4 57 4, ZREAL RE 8, 5 T A
A R A 5% 5 22 FE Ak s 1 DX A A T A DX R L

A 29 MTER 5 L 26 %0 2R RE XA 33
AATBOR S 5 1 31 % s ZREAIRE X 2L 27 A7 L
B oo b 25 %6, 32 DLV 7 TR R AR s ol AR 3R
R LK AR K AR S A H =
Az 23 (R D) RE 25 K AR DM

Pl 1 mIH AR AT A 2 (R AR R B R R
G208 | TFiah, SEHME B 2008 4R/ 0.55 FFHF 2018 4F
[ 0.56 B PARAL T Hp 5 i oK. R EE T
PGATIBURT 32 B R 3R X AR T T SRR i X, 3 23
ANTER LA B3RS =7 4 AT B S B A A K
R IE R AR HIIR 1250, 11 Y0 F 756 0 FIRIX s 1)
SUYTAT VG b 38 R4 6 ANTIECR 5 R R, Horp
B TR B N RESRON 900 s (RS 14T BOR L
A 80, Lk 73% . ZERA T — W E AT KR
B FE I, 2013 AEHR ST BUM 4 1 BEK 50 A BRI 4 11 1)
BB I FALFT i B A B M H B €0 5 Tl B i T
DX, it e 22 DURE AR R AREel [X A Tl ] X 4 Rt 7=



553

B A ST TR R = A A [ B R Y IR S A R 383

M AT, IR B 3 A b 3 A el S5 o R 2R
BRI BR” S BB b X 20 AL 7 1 25 1 5 L T

e FREE

b ' i
AR A
PR 2o ik 4
HHH HRT
™ BER

[ 1 1&: 0.36~0.46
[0 A& 0.46~0.54
Bl 5 0.54~0.62
I % 0.62~0.75

32 #MATZLETE R BERES T

FA T = A S R R R B A ) L RR 2
“VH AR AR AR Y o A S R (B 2) . 5 2R AL
FER 25 () A0 AT A B . 2018 AFAR 34 B i i X A7 18
ANATHOR o 22 DL IR 88 o R /N 6] 2 i 1 =R
b M AR L BB A T 5T IX . R X e =
A S [ DI RE & T4 IK 388 5, 52 PR A 25255 ) 1) 32 1
B R e XA 32 MTEOR, kb 29%, EE 4y
A T 055 DX pg &8 HARME XA 36 AT BN, i L
3390 s AIRME XA 23 MTEUR . 5 b 21% . oy A
X G AR IR BE IT K IX IR B

L 2 AT, = A s ) A AR B R A b
SR T KOF B2 TR P ¥E 2008 4F1Y 1.07
TRES] 2018 49 1.05, A F 3 X L (1 3 AL 8
TR R =B A A5 8 N T B A 3 HE i T
B, H AP R R R, AN 2008 4FEAY 0,738 3 B K
) 2018 4F 1Y 0.835 6, MG K ik 1300 ; BNk #4
A 33 MTEON e 30 % Horp SR AT L T BE R A
LRBAWIRY SO T IR AT BOR W3 T R R R A )
16 %6 LA b s PR3 PR B e AN B A 68 M ATECR S (5
SATHON B 62% . 300X o0 g 5 e HE
I I e R v B A s R P bR o, 32 S e R R
150 3 71T Bt 5 Sl B AN T 1) A0 9 5 30 508 i XA B b
UMK b 2 £k o 18 T L+ b D RE 2R U3 £, 32 — Fh
s LR ) 1 2 700 A S e A R a5
3.3 #MAT=L£ZTETEEEERBIER ST

H AT = A A ) B B oA B AR AL
T PG R SRR A B (R 3) L 5 000 3 3 48 B0 40 A 4%
JRRERAASL . LA 2018 4R, @ R 1 X AL 18 AT

12008 £ 2018 EMATHE =& =B SHLIEHRZE 25

BB 7 A 5 DXL 2% A IS IE A5G 5C 2R  PG AE Be 1 7
DR O L N R T

ECLO

K ER

[ 1&: 0.36~0.49
[0 #%: 0.49~0.57
Bl 45 0.57-0.64
B % 0.64~0.75

B, SR E X s M E A ER . T AKX
D REA 2 G54 R 2% . = A s M D AT 1 R B I o
FRIE XA 35 MATELR, FIE 3220, FE M T &
O IX 8 Bl s PP (E X AT 33 MT R, & HE 30965
R 1 DX AL 46 F S S 0T e i 2 B R4 23 AN AT L
B b 21 0, 5 U0 AR v {8 X 1Y &5 8] 43 A 1 G BE R
ST I RE AR B —, = AR s [ DR T R
BE . AR B B AR AL T S R K RS
M = A 2s M D) 45 0 TC P R EE 4 1

3 AR AT T« = A a5 18] (5 8 35 B0 k&2
IS E M 2008 4R 1 Nat | JHF] 2018 4F
) 1.02 Nat, BB TH = A 45 () D) B8 25 #4544 1) 6
FPOr & . 5 BRIE R LT ATER A 33
A o, W 3R A AT BOR 2 4 A T IRAR 40 SE AR
F L BRI L SO RE R R AT AL B R R T
10 Y0 5 17 Ab T 35 X H 0 (9 B R PG A LR = R A
9 MTECR 2 TR, 5 2R R 8O B, IR
FEBC L THAT R AR — B0 A5 B R SRR AR Y
A 67 MTECR . (i H 61% . BE LT R, AKX
bz I DA E S 7 e w7 3 D i U = S o LRV e 4
8 KR 8 i) T Y 4 3 IX R 0 37 M TR 2% B o kT
B DA ks oA 3=, = b ) &5 4 ) 20 4 6 e, i
SRR Hb X R IR Z Ao 5 b L b R Bl 45 A S
PR, FLAL TPk AR RS Te P R R S
3.4 AT ZE=EFARERBSN

FOAY T = AR 28 ) )RR B 8 AU AR =
RV A Ak Jey (1B 4) . 2018 4EHRA) T 44T BUAT = AR 28
Vi) FH b ) PR 25 S B A0 i K {1 #8785 A (340.96) 5 i
/MBS ZE R (212.04) s N5 2R T o IR BE v (L IXY)



384 S o S

5% 28 &

TATEON S AR S 3R T IR X o0, 32 B DA A 16 =5
)8 3 i (B XA 31 A A b b 2806, R Y m)
PIAZEHPIR AT — > Al I IE AR A 8 A —
PERY— TR A2, 55— A AR e B A AR
R — R AT — RO —a17 2 DCHORF b B8 98w, A

S AT iﬁh‘% =

o L -‘

: o

i = L B WHA

R ﬂ &£
1 f&: 0.56~0.90

0 51&: 0.90~1.10

B R 1.10~1.25
3w 5 125144

A 20084

% RIE:
-%ﬁ 5 BRE
i 1 f%: 0.64~0.82
0 {%: 0.82~0.97
B B 0.97~1.17

5 117~1.52

0 10 km omt : 0 & 0.88~1.08

2 2008 £ 2018 EHATHE =T E" A B ERBZTEAS G

i BE XA M P R B2 PP R DX 2237 T sl o LA /)8
T A 46 AT, A Ik 4200 MR BEAR(E XA
25 A~ b 2300, A 0 B B M il 2R 2 s )
PO H B R A P 4t DX, 0 AR 50 T A AT B = AR
TF3] ) e ) R 22 S5 O 2 G A R AN T 3R

e 0.57~0.88

B FE: 1.08~1.24
B % 1.24~1.43

b 2

- @*ﬂ St
WA VV P :

ST
RN @t WA

s 0.65~0.83

10 S B 0 0.23~0.99

A}

[ | g B R 0.99~1.18
w5 1.18~1.51

3 2008 £ 2018 FHATAB=ZETE"EERFIEH=ELSH

i & 4 vl ,2008—2018 4F , = 4= 53 [6) F s A1
PR BT Mt 237.77 ETHF] 2018 4E 1Y 239.37,
RSN Z N S = (2 KL P ol R (7 I O | N D3 EF 35
fREE AT BUR 2 A T U R
IR 7T E I I g5 A | S A GE I 5] AR AR
LV R R M b X, AT 28 AT R, b ST
B SE AR AT FBE SR T S At 81 AN AT BN SR EER
AR oA TR IE X & B K A 1 TG ER B R S b
X, FRBIERAITT = A 25 1] FH Mo ) FH R 8 3 (A 4 i L (1
Y& 22K, T R A S W BE B Y 22
S REOR £ Z 8] HUOR] AR R 25 S R TR

Fi0 3 DX IO T 52 - M B A AR AR L L B v e MM R 1Y
JTREFREE
3.5 WAWZETEHERMACIEE ST

Hi I 5 AT AL BF S X A4 T BURE A 2 e DX A0 8 22
SRR AR M IX AL 1 A 41 47 B
b FE 3706 B P AR ST DX VE AR L B Ak 4K HE AR
IR 22 S AT T O A, 55 A ) T MR Y A X
FAR—F, ROER AR A A5 A A s ] XA
B MM I E 7000 B AR A )
DA FEE KT 1.2, RUDZ XA S0 E & RS
REDX A W] 2, 20082018 4F, #B A7 17 A= 45 45 ()



%5 3

B AR ST TR = A s 18] A B S A% R 385

DX RO AT B e (B AR (AT, BA AR 3
TIRE X AL B AT BOR AL D 2 A~ B R ka3

[ 1 1%: 203.32~224.92
0 i 244.92~239.56
B R 239.56~267.18
B . 267.18~332.57

R

L] <10
B 1.0~12
o 12

f14 DX 38k 32 B0 VG DAL A L B A L BITTAR R B B
TR 85 3 DXt S SRR L X

1 f%: 205.05~227.93
0 Afg: 227.93~243.88
B FR. 243.88~271.70
B 7 271.70~340.96

X A e

LYk ]

[ <1 0 [ 1 <10
B 1~5 B 1.0~1.5
5 15

5 2018 EHEHHE  ZEZEWRRMUEHRZTESH

AT 28 [ T RE DX AL 3458 I AT B A 3 22 DL
XA ARV A Y R, R L g
AR X LB > 1 b 28 M AT BN . & L
26 %, A BB A BIK A R = B A S AT BUR AR TR X
P SRR K AHE 8 KT 5, X EB 1T B 1
A 2 1) 93 v TR A0 T K OF AR T S ] IX L
MG, 20082018 4F, A 1% 23 (8] X 7 5 %5 = 350
AT R BT AT BRSSO L B R
FINR B A 45 AT b X

Az as ) XA S AT BORY B A AR R e
IR RHLIX 5 AR A) T R AR e X R AR — 3L
A PEaS [ X AR B> 1 AT EOR 84 59 A4S, 7 H 5496,
oA P A R e S 1 O I 3 3 A XS B A
S TR R XA AR R KT 15, i T X St 4 45F
LB D A A R AT A B AR A R ) R Y
. 20082018 4 ERAY T AR =2 (] XA B S 3 AT
R 2008 4E11) 64 AUk /0 2] 2018 4F 1 59 4>, SR 2
TR o R RS AT B AP B R B
TR PR B SRR A I X O B IRART I

ST 45 2825 18] XA A 3458 A A7 O B i
1 LA o A 7 s ) XA > A 285 4 ) XA > A 37 25 ] X
7 5 N 20082018 4F , A= )7 23 [B) XA 48 BRI A= 525 [H)
XA 6 B 5 T R B, B TN R AT BN A v
FEIRRD 1 DX, G0 BRI AS RS L B 0 A A L 2R 4y
PR IR A 18 X FE A B 3 T IX . 0,
AR LAA S R = 25 () Oy 32, AR 0 28 (Rl 3 D (H 3
A0 b, DX A= 39 253 [0 w8 B W3l A 7= R AR A8 s ] ROk X
s A REDH = E LR,
4 Higkihie

(1) M= B Aok, &R A 3 = Az 25 | " 1)
e Z FEAL AU B 18 B0 AR AL . P R A G 40
A% S o ELRE A K V358 e o A0 3 82 48 K000 43 A DU AH I
FEAARAE T AR R AKOF I R B AR O R . P
I AR VE B 22 55k H A R OK A%, R AR A T = A4
25 [A] Dy RE SR A 5% 4, DU HE Ry 3 0 A4 25 25 18] AL otb
R B A A R A 8] ok S, = AR S ) A R R R
AR s W5 X 45 32 8K S R R 25 28 55 K T 1Y) 4 5



386 S o S

5% 28 &

SR, = A s (0] Th BE 25 M & 0 3 S 0] 0 SRR AR L P
SR i NG o g ] N R VA - O |
a3 DXL R 3l A0 DX 3 A % 45 (] DX L 8 R L AR
S A S L B R R L AR XA A

(2) M) 25 £k ok B L 20082018 4F, #B4) T
“ =S ) D) B 22 R R R R BE AR TR
BT B R T35 B85 LT, Bk m X
FF 5 1) 2% JBe o AR SR AR 7 4 () X7 1 BB A R [ L A
Sl IR IVE = O S oA o2 BT s =g 1 B =ik 1)
5 A 25 8] 2% S B G, A b IX = 2 2 ) 4 f AR Ak
0, FLUR TR I X 0y G S e S b DX AR A S B i, A
1117 2% B B A3 17 A2 % 25 18] 7 328 AF 38 s 28 7 Fn A= 2525 1)
TRAF YA, = A 25 (] B R T I W o 30 K M XA A
HEADHG .

(3) iz £ i 3 B R0 A M 2> M T #8240 T A
3o PR = AR 28 () T RE A AR AE L 5 AN 48 BCEL A e i A
Fetk .5 AR B H I E, BFoT 45 SR S AR AT 4 b
ALK B 3 T R AW B L 1 I 22 4 e AR g
S Bl R H R = A 25 18 ) il 0 285 R REAE L A 3/ R
FE BT R AR TS . B IE 45 SRR L AR50 T 76 B —
B 00 [ s ) LK) T R 4k 5 5 A X 7 S M X A A s
Vi) 50 i 0 0 A 4R PR R AR S PR R T AR AR ML
T P DX L Ak S 2 5 e Ml A R s R FE AR AT TR O B
7 B A3 A A B i S AR A R S R, DL AR B
WA LRI TTR B % 4 i T = A s g5 A8
TRIR & 25 535 KL V0 K g 0 X 7 4 T 4 i A FH AL
B, i SE Al i e HE L AR /N IR S 22 BE L IRRB Hh DX
SR VAt R AP b 1 77 A A 4 L 3B G A A 1A FH L I
ik L 7 SR T HE I A ) B A AR 2 . ARIEAR AT
= A2 () D RE S R AR AR L AR SR 5T AT it — 2B R
FLOR B ML L LI T 4 i b A0 T [ A 23 Ak K
SRR LIS TS IR S,

SE 3k
(1] JGREW. SR = A" R [T] B ARl #1996, 2
(4) :3-6.

(2] Mo sias, FBL G =474l & R i f K H A
ST B A B S 4k . 2006, 8(4) - 67-71.

(3] 4B &,k B A a8, & 0 = MWW a4 " —4&
T — A AN 2 ks R WA 5 S RE DU B2 [T ). A4 8 44k, 2018,
38(12):4286-4295.

L4 B4 0, ARus ik, A8 BN 0. 1o o) B 4 2 RO A 1) = A= 25 ]
Fge it e[ )] BB} 24 3 ¢ . 2017,36(3) : 378-391.
(5] JaWE, 4%, 2 DA A RE -5 1 =47 ir 0 & H
Sy DXAFSE - LUV R 48 S L0 B A Rl 2, 2020, 34

(8):10-17.

(6] & VFA M, FORNE, S =B — AR R W S

PeAtt ot e ) ] b B 7 3E ' . 2020, 39(3) :503-518.

(7] RBE, 20k, 850, % BE RGO LXK E 4%
WA AP LI g BRI, 45
HLFH,2015,35(4) :26-32.

(8] FEWNUR . 4% 55 » i M. & My ) T 2 6 43 28 T 2 0] &5 4 TE A
J7 ¥ LAY i 8N B LT . K 4R RE0F 5T, 2014, 21(5)
193-197.

(9] BEARLL SO , RIS . 55 - T8 G Pl it Atk fe vh = A 2
[E] R 943 B LT ] 3E U Rk, 2017, 39(10) : 1823-1833.

(107 BRANAE, &R =, BRE . 3 T = Az 25 8] 7 B9 1 P 3 Tl
BE L R 25 25 4 2 ROBE 3 B LT K R Rk 5%
2019,26(5) :258-264.

[11] R, Batph, e JE 5 = A b 202 B Ho s A1 25 44
ML) ) LA K22 254, 2019, 46/(3) 1 478-483.

(120 BRERER. GPHEL .00 FLHE.IT P 4 = 2 23 a) 45 M et 25 4 )= 114
£ RS 1K AR FERFSE . 2020,27(4) - 385-391.
[13] B4, 2 PREE Al ERVLELR 0 = A8 FH b i T 4540 5
23 [ A% JR L) 1.5 e A0l 24 , 2019, 32(2) £ 395-402.

[14] B ik, 2200, JU R WS« EUREJR. MG 55 55 i R 44
A DX I8 RURE - b R 25 4 s g A B LT ] Rk TR
4% .,2017,33(6) :222-231.

(157 JEIFve M E R 8 R 7% . 55 06 T 9 18 2% i 2 A 4 1 F)
2 10 g v B L DX = A s e A A A R LD DK R AR
FriE R .2020,40(3) :297-304,325.

(167 X4k, X2 b, ZE 4 5. b B < = A2 |7 4 X100 5
I 23 4 R 3 AT [T ] e B 244, 2017, 72(7) 1 1290-1304.

(17 J/NBE, NS, 75 65, 45, + b ) i 5 4 R I R AF &
Hb 28 G5 AN S AR SR 1 22 S A 5 - LA B UG A R E BL A 4
()] AR IR 4K ,2014,29(7) 1 1127-1135.

(18] TFHIRED HF 4. = 7 4328 T Hos [ 4% =)
G307 LLE BB HILT ] B R B R 5 X R, 2017, 38
(2):89-96.

[19] PR = X%, A 1 , 55 3k T 2 Fh 05 B 1 56 W A% J=) 3
BABACLES AT DAL T8 e i B L] A 25 % 9
,2013,32(8):2163-2171.

[20] S, x0B, Bes WL A A I 2540 48 ol 35 o 1 s
AFFEL) ] b B 5 PR AE B RE4%,2015,31(1) : 110-114.
(217 sBaerh, g g, 4% f A K ik V8 b IX -+ BRI FH &5 40 15
200 R A 0 S A . B Rl B R S X, 2019,

40(9) :92-100.

[22] 230, 22 B0 S E T, 55 5L T s [H) BT 1Y 6 T 0k
A X A ) 2 A A [T ], B AR B IR 47 4. 2020, 35
(4):908-924.

(23] RX. HNaE 06, 75 B . 2 F T 05 i 2 A5 Y 00 5 8 im7 oF
Ji At AR R AR R s R AT R [0 . ARl TR A 4
2012,28(3) :243-250.

[24]  BRMG, #AEJ0. 09 1|48 B R B 36 M 1 3l ) 45 4 1)
T b 3 A A [T 0. 5% MU S K 2% 2 4. AR B2 R
2016,34(4) ;1-9.

[25] HhI4 28 0%, 5 LT 5 M 20 R8IT 0 193017 4
G = A7 ) R A3 BE g L] s 3R 2 g e L 2019, 38
(9):1382-1392.



