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Abstract: At the county level, 194 counties (cities) of the Central Plains urban agglomeration are used as the spatial
research units. Based on the innovation level index system, this paper analyzed the spatial pattern and its influencing
factors of innovation level in 2007 and 2017 by using Jenks Natural Breaks classification, exploratory spatial data
analysis and geographical detector. The results were shown as follows.(DThere was an obvious spatial pattern from
the southeast to the northwest. As a whole, the spatial pattern of “one pole and three areas” is formed by the combination
of high and low areas. @From the perspective of spatial correlation, the agglomeration effect of significant HH area
and significant LL area is obvious, and the significant HH area is mainly distributed in the central part with Gongyi
City as the core, and the significant LL area is mainly distributed in the counties (cities) in the south and southeast
regions. (3)From the perspective of influencing factors, scientific and technological strength plays a central supporting
role in the differentiation of innovation levels, while economic strength and scientific and technological input play a
power supporting role and a key supporting role.
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Tab.1 Index system of innovation level at country scale
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Fig.1  The spatial distribution of innovation level of CPUA at country scale and city scale in 2007 and 2017
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Fig.2  Moran scatter diagram of innovation level of UPUA at country scale and city scale in 2007 and 2017

P P 3 W) A, 23 ) G SK AR DL IR B HH X f1 2 2 LL X 3, 52 HH X ORI 5 2 LL [X (19 1F [ G B B
LGB R, 39 ] G BRI V2 2 LH X R 2 35 HL X B E R D B EH, 2 o ey . NERESE, B
B [RD W T, MR 38 HH X, B gdi/b Ho2S (R 4R SR B 2, 2 A Y Hh 2007 45 AR A6 50 7E B3 3 3 M 4E
X ] 2017 B AR SR X A8 s R 2 LL X &, 46 5830 BLR IR J8 2>, 2017 4852 2007 4, H— /MR- 4R
AR SR X AR N 3ANE R/ X, — Kb 7 7 kL A ] 4 B S A R ) R AR SR X, — AR TE R T R R A
AL ER X, G — g B m S8 2 B4 H 54 W& LH XA, 2017 45 2007 £ 0 T #
A H A A A, 2007 490 BRI EL P B, T 2017 45 73 501 o 5 QB RBE B R AT B FL R B 4 A B
BH A7 76 78 R 2R 50 B 38000 5 AP 32 T “ 3R B AR s IR 35 HL X &, 2007 4F A 54 8 i A 55 40 T e 22
(), M 2017 A T H & i A B A RE W 3AE D, U m AL IR i a3 T 46 17 76 356 L Jb 3%
B, HRAR QKA G . TR R E, R R B B3 HH X AE 4 X h 4 58, B35 LL X E 2 X &
A HR - FE B MR HH X &, 112007 4E381 £ B MURTF TR L 3 AN T A8 5 2017 SR — 175 M2 LL
X & > B 2007 4522 M B PH A 113 AN T A2 58 2017 5= 22 PN A5 PH T T, 3R 0 H 0T 88 35 B (R S B8 R 5 A
B3 LH X F, 2007 48 0 4, 2017 4 FF d5 RSP 00 1L 99 117, 5 B B 25 ) 16 A8 10 7 o 350 H B0 R 350 ) 3 7K1
PR UTERX s N3 HL X E, 2007 551 2017 S4B 04, 36 B K B0t I3k it 9 oK 7= AR i AL R0, 7=
HER S T BIEE 1A B, VR AN BN, 7 — P 4R .

<) 1864 1



SIS TRE, M1k, T EM, & sl B e K2 R 5 L s m K = ], W R RN, 2020,38(11): 1860-1867.

200 km

ok
=

ek
I % LIk "{‘3 I 21K
I &% HHIX “"t’ I 535 HH X
Cle#mK (1 7e L RELHK
AesHLx ey [ B%HLK
C 485K ."‘ CEREK
I e X .* I 4 X

(b)2007 4Tk

[IRELLX [IRFLLX
I B#HH X [ B#HH X
[IREIHKX [ IR8ELHKX
Dﬁ%ﬂuz [ 8EHLKX
C s [IREE v
[ BRE I e X
(©)2017 4F 15 (2017 4F T3k

B3 R TE 2007 £502017 &£ B35 TigE1H KT LISA 276 &
Fig.3 LISA distribution of innovation level of CPUA at country scale and city scale in 2007 and 2017

3 FmER

M BRI R AR I 23 18] 3 7 1 LA s HL 1 5 SRS R 0 — AR M e i 2 0E L O T R TR
KT R 8] o e DA S SERE R TR 3R 22 KRR FEE ke 1 UK R 28 1 23 3t il B 7 e BRI 25 1) ¢ S8 71 ik
AT, A

1
g=1-—5> 7 mo’. ©))

no

s g ARG R ZO BB K P23 8] 73 53 (0O 2 0 L O BET K193 25 ny B n 2350 92 b 14 IXCBL T
o2 F o 3 HRIE h A X BETKT 5 2

H T PRI 5% 23 M 7 vk AT DL SE G P R A (R S RO RE AL M M AR B 2 TR I LR AR
P51 NAZ T390 M 5 00 [R5 06 QU /KPR 70 . st — 20 o e B /KPR i BRL3R S0 2 A
RS S U, 0] EE N 2 A0 B B AR AR, T 2017 5 B G TH R L e £ B BUE KA OV R A R, ATy
GDP- 55 — P3G AIME/GDP 3 NN AERE A AR B 3 AR L N TS R&D 48 B S0 H AN 3 v B AR ™
M IEIELAE v T, S5 R K 2.

HRAE 2% P 1 P E 77 g A RIR/NFT RN, B4R AR 2 WA T O IMR O A2 R&D 28 3% 52 H > N s Bk
PV IE> AN 38 GDP> 58— 3G ANE/GDP> T3 NFHE S > T3 AT INAERS A AE N B £ 70 B 34 R
PRI 2R R BE A L, 325 PR N0 5% 1 52 LA PRI S A PR SE R 5 i B 7K1 AR IR RE , 85 SR AR 3.

13 2 AR 3 W) 1, N85 R&D 42 2 32 AN 8 i T SR P ML B iR e 70 deo, HLP ¥ 55 ARHEE
BB P B 5 GDPL 5 ANTERS AR 40 N 35 GDP S5 48 b (¥ 22 LA F AR B, 7090 o H B3 BT K
PR R SE B S . NS GDP G VB INME 5 GDP RUMARE 71 858, H =% 5 NI R&D 22 93¢

v.cnl86det —


User
高亮


20204F 11 H v I I = 38 5114

N R BRI IME S T, o B KT 3 et SE M IRIE S . 5 ARG AT A
IFEA AR B PR LI, (B 5 N2 R&D 22 9 SCHY L NS vl SR P b 39 e S 26 — 7 Mk 39 e /G DP
A A PR 2, S et EIORUEE T BT /KT 5 X RHS RN T VT G . BHESCH R BURT S AR SR BT 1932
FERHBGE BT BEAT M2 5F SCH, HAR MR sk 1 8 DX RS B 3 e NI 2D REAAEE . 2020 4F,
[ 2N BT R [ AT 51 6 B AN A 7R SR BRI 2, 22 A R — AN SRR, 5 N RS2 A 0T
PASCBEH B OO B G TR AA R ES .

®2  BEGUHETKTER H 20 E =R

Tab.2  Detection of influencing factors of innovation level at county scale
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Tab.3 Influencing factors’ interaction of innovation level at county scale

L JINAE FAANEHE ABR&D A @ HHEAR™

A T ECTe S S ST 0 S ST 2 1T
AN#jGDP 0.402 95
H g InE/GDP 0.521 44 0.342 79
FNAERE R 0.498 97 0.520 24 0.144 20
FINBHG 0.554 34 0.554 30 0.398 21 0.218 42
ABIR&D &5 0.733 98 0.744 64 0.743 35 0.753 88 0.691 35
NI B AR g e 0.676 13 0.696 45 0.684 26 0.694 41 0.753 49 0.625 91

MILSEAE LA v EB LAIR SCHT ARG 358 17 942 0 B B CHD TE BB iR KPR BRI L RS i Ak v JE 3k T
(A% 0 X3, B8 R iR 58 5 3, FLSE N7 (R 51 vt B30 A4, b S i e SR b R TR 47 A2 R
BORFAVIE X, A A BIFT R AR X BEE 20 . M 25 808 SRR A L, G135 B A
BNEZ, QU AT, UG BOR F 5 . B2, AN TR R R S I3 A5 S S8 IR R BHY
BNLIAE T AT, QU Bt AL T mKer . sk B e ol B RAT R 25 57 = REF ™k, Tk E L
“BE 24\ PHER B = KB B Sk 1 A B R P Uk Tl 28 5% A 35 7 L A A, G ) R i e OR A R BH 71 58
—Ar. PGk B K SRR BC BB AR LA, B UL QIR R TR AL T A RO X AR G
AR 5 5 8 7K DO A 3 7 L 8 ) B 3l B e AT LA e (8 B M A 15 A B, B A B B AT
R . AL T AR AR ARG R B A B (T, — 5 Tk = BT R O SC4%, e R AR A, B R B 21
Bl 53— T3 T A B B R AURNR SCHE S AL N ™ N R X AR A RN B L PR
X3 X QHT AR

4 Fit5itie

4.1 Z5ig

DLHH SR T 194 4B 2 23 [RDULIN B80T, 5 T BT RIS  FOR G AL AHT RE ) A TR BIE
RE 1 AN YEFE MR PMA R, 23538 T JZ IR 53 M2 Jenks Natural Breaks 7338 3R 21 25 (A1 5085 20 v L st FEER00
ARG TTV, TRFT 2007 41 2017 4 94N TA] i [ 0 R4 T QB /K P 23 AU e S L R 2, 45 H DU 251

1D M [R50 A 4 8y A 8T K7 23 [A0A% Ja) Ak S 0 H DA R BH =357 38 8 23 1) B 2 (1) ZR B - PE AL [X )
T WER R, SR A SRS — W= XSk R 7. A, & 8 m K DX A M T T B — A % O

<) 11866 6


User
高亮

User
高亮


SIS TRE, M1k, T EM, & sl B e K2 R 5 L s m K = ], W R RN, 2020,38(11): 1860-1867.

TR, MG BB K 1 DX E 4 X P8 1 350 R 8 AR T 1 3 MM AR S IX . T T 38U 7K~ 1 72 1]
& J5 BT R e DXAE 4 X0 2 405 M T A m o 1) 23 ) B AR AR 5 B3RS A AR K (R AR ABL 2 A, A4 B0 4 7 3k
BFTZKF- H2 T XT B 382 1 ) SCPE AR s ARAE X AEZR 350 L B 8 s P e 0 (R 4 AR A% R 5 L RUBE N I A
REAEARAR R ARARL, 3k — 20 B Wt 2 R 30 b X BIHT 7K S A o ROBE At A s B el 2 T 1 52

2) W7 B SRERRHIE B, 42 R F AR OCHBAR B 2 FRHON IE, HANI T 4E 2 - BRI 3 22 3850 K T
TSR, Ul B L R AIAL 5 A SR S B . MR A DG, 238 HH X FE 3 LL X I 1 ) G AR 3R
ISR i, 30 A G Sk 25 LH DORIE 25 HL X BB/ B An 8. TR BE T 72 18] 8 3RV R e L S RS g
A, B3 HH X EEF AN T, B35 LL XA 7EA5 B i AN E B )5 17, HA235 LH XORIE 25 HL X AN EH &

3D MEEM R R A, B T MR ERI 28 7347 07 %, 456 B3 00 Bk 2 6] 40 S s [R5, WRHEE s 0. &
ST ANBHE BN 3 AN T7 0 B8 B K- 14T S AT, 485 AR AR S T30 QB K T 40 e R 1 O S
VER, 5 Sk I AR 7 A KA B )1 SR S HEE T
4.2 it

AHIE T HE T BB A AT B, 434 1 O R BB K 1 1 2 1] 40 e B R BT 2R, SR
JOEEAA i 1) 2 ) 22 S B R . (ERE 248 tH 102, T A R 48 0 I A — S0k DL R 2B i s
R, AN AR I T 4 ANGERE 17 AR FR K0T, B8 25 18 2 BUR B I 5200, [R1, 76 Q1 F Bl 2185 7 T
B ONS e 55 Bt R AN . PRIk, AR SE N 8 S AR AR R R T — D R G Ty L EAS B
T, AR FUAGERL 1 6 AN A AR M R A0 B A8 B1 37 7K~ R 52 Mol D] 25 AT 5 45 70 A, {ELZE RS 4 A AR 7 T 477
FEAEAR Z R R TT . e Ah, ARBIE SEAA 2 %o o S Ik v 4 P 8 2 R0 A& S 1 29 A, S5 = 55 JH A i P o) L e
F, FEASTH T AR DR 20 BT AP sz il p S i L, 55 00 5 -5 % o P S 3 71 2« R 3 v 4 o0) LUt 9, o A o
JER I T -5 R S AR T B ) ZE BE AT R A S R S I

S
(1] mepliss. @vr R EEWIM]. I, 554, B, JLaT: i 45 EP-H 1, 2000.

(2] SN, TRCE, 808, QU 2o T 7R VE 5 R ], Z5Hh#E, 2018,38(4): 19-25.

[3] E4ZE. JiRGH I XS EUH AL ], ZUF I, 1999, 19(1): 12-16.

(4] F2HZ, To]. XA H PRSI ARFE P ——H TR o R I X R L) ], HERRE 4, 1999, 18(4):357-362.
(5] ZEM, SRBGE, MR KV =AM By BURHE 5 R BT 5], #hisiit 7 571 &, 1999, 18(3): 25-28.

[6] T4z, FoERNaIH BT o E T AE S, 2019(8): 24-31.

(7] FEEZE, 0k, MR, 4. P AR B SR 0 2 TR XVPAT LU ], #3875 59 %, 2006, 25(2): 1-6.

(81 #'Wtre, W, &) H 77, %, A BHr /4% 15 2 4E 4RI M58 R AFF 7SR VELY ). tH S HbER A 5T, 2019, 28(5): 165-171.

(9] W&/D7r, 220, TKUL, 25 Pk EeRe AR s A B se it S5 R EALT ). HhEE AL 2232, 2015, 34(5): 617-628.

[10] FEEZ. QM. dbat: bt Rs: ki, 2001.

[11] FEZE Qs mBiM] b sS#E i, 2008.

[12] L7z, B B pL 2. A BB AL BN —CIH 7= H— B8 e M SR A 0T L) ). 25, 2017,37(6): 17-22.
[13] thatE. hEA A RN 57 B 2 8 A& T 7t (D], 75T B 5 K 2%, 2015.

[14] BE. JEAREH RS A 8K 28 (1] 50 A FE LD 1. FFE: I Fg K2, 2019.

i

[15] RICH AL o E B A IR 3N R AR &2 m R R 58] goit 515 ks, 2019, 34(1): 73-82.

L16] PRSI ATRHL GRS & e S Fabnid R K SRR E[) ], 5 HhEE, 2013,33(10): 16-19.

(17]  FRB. HE X IR 2 T 2= 68 R 3L m R 2= i [T ], Z0F e, 2013, 33(6):22-29.

C18]  ZEfhi. i Il i 6 6139 2 1] BB 190 4 P 2 Y AR AT 7T LD . S A ke, 2019,

(191 JCFATH A RBUR. IBHAEX (2018 LM 1. KB« thpH v 45 th i, 2018.

[20] HSCA:. BEF 2 Mk i B i 0 X BT RE VR I e L) ). K3 K 54H), 2019, 29(1): 31-34.

[21] T, B, B, 55 RS G X0 G 12 1) 4 5 S g ma IR = LT, Mgt 7t 598 % 2018, 37(2): 14-19.
[22] ) mniég, . VLI 3T B8 RE 0 b X 22 S5 R szl DR 25 43 A LU ], 225k Hh e, 2018, 38(10): 155-162.

(23] EZhug, FRmAR. R3maRIN A : R PR 5 R EE ()], MBSk, 2017, 72(1): 116-134.

[24]  JHZKEN, ZRE I JH B4, 45 KT iR OIHT T & 25 (W 2040 S HRema (R 22 20 A L) . s RL 23 g, 2020,39(4): 531-541.

(%t HZH)

rerl867:t —


User
高亮


