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Abstract: To delve into the trajectory of ecological conservation and the pursuit of high-quality
development in the Yellow River Basin, this paper takes the green innovation of 78 cities at pre-
fecture level in the Yellow River Basin reflected by the green patent data from 2005 to 2020 as the
research object, and it uses the social network analysis method to study the overall network, indi-
vidual network and spatial clustering characteristics of spatial correlation network on the basis of
constructing the spatial correlation matrix of green innovation. The formation mechanism for spa-
tial association network is explored by quadratic assignment program regression. The results
show that: D The overall green innovation network structure in the Yellow River Basin is of sig-
nificance. @ The “center-periphery” feature of the green innovation individual network in the
Yellow River Basin is of importance, and the status and role of different cities in the spatial corre-
lation network are heterogeneous. @ The green innovation in the Yellow River Basin has an obvi-
ous spatial clustering phenomenon. @ The differences of geographical adjacency, economic basis

and cultural basis are positively correlated with the formation of green innovation spatial correla-
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tion network, while the differences of science and technology investment and environmental poli-

cy are negatively correlated.

Key words: green innovation; spatial association network; driving mechanism; social network a-

nalysis; quadratic assignment program regression; Yellow River Basin

R o A o Rt RA B Pl R L 2 o ]
My AH 2 & O sORLTR L K W IR T & R A 0
A 25 IR0 MG 55 45 — R 90 IR A BOHL AT R R I
PR PR L i 2 T e S AR R R R
A% W ARSI 5 ] 5% 33k — X S ] 52 3 AR 2SR 4 A
R AR T — RV EEARMART, ga
BUBE Ry —Fh Gl G T SR R BH W K & B
{1887 LG =X 3 T By 4 BRORT — e Ml AR
Bl Q5 i B ST A AU L T T e S AR
PR e e LA BB SR

H A X 2 6 A B 1 A 9 2 AR P = AN T
— JEAE S A I B IR AT LR SRR AE . B
SCHR o 2 e R 0 0 B 32 R S —F AR B A 4
FRPIRN T U5 S —F5 b A A L R RS, B
BRI IG L A TR bR R R B A R R IR R,
T € A 0 R SR b B A SOk — 2 R IR R
P2 [ BCE o0 BT b 1 22 006 T 45 O i F R T ek )
BB 25 0 A R s (R AR AR AR . R SR BT Y
SO R AFST . AR 5T 4 08T 095 i [ & 0 T I 2
WHERGEAFPL MR RA EEEHN.CFf
SCHRBIFGE T P55 BT 7 oMl 45 4 L B £ 4 il L 46 % 4R
bR ASE SOESSEROE P TS = SR O
WAL R BT, 32 B4 S A IR BE AN 7 . 48U
U 1T T, OB BESE R G 00 5 BE 18 S i &
TEHE R IR R O T L B A SCHR B & B4R €6 A B
Xof B S5 AT LAY R 4 M I ) B L g Kk BT
858 o i i AR e R o

il g bR o B K B, AT SCRR X Sk 6 ) 3 it AT
T 205 W5 M A 5T . © 20 US55k =F 00 A 2 L %o
£ 0 A0 9 A OR 1) o R 7R A T R L Al A AR F 5 BE
TR LAl AR AT A AR T 43 7 O R o8
ZAb . MBS A B BOA SOk 35 2 S 0 A
P X 2 AT A I Zs A% R AT T A N EE R
E0 28 A0 Ay %ok 4 0 ) 25 ) S B T 4% B7F 95 AN 06 3R 48
TR s B SCHR 32 B2 0] 28 )3 s A o i 1 4k £
BIH 1 52 g P 2R OO0 ek S €6 Q1 23 T S K I 4% 11
BRI T B — ik, NN L LR B/
SCHR X T 4 [ R B X R AR o ) B AT TR R
FRU T X A A — [ R DX ) 2 £ A0
WFoE A fensik . 5 b E, 2 SOk R AR 2 T4t @
L RIS Yo 2 6 ) 397 10 2 i) S 156 19X 45 B HLIE I L il

JEIF T BEFEH T AR H HT R W5 32 2 A T A SR
SR T AR JRE 0T i 20 T ) B R X A s ELR R i A
RIWEFEAGE 4T . DI, AR SC LA BT 30 503 i A
BRI G o N EEZ SR IR 1 T 2 (8 8138 25 1) S Bk )
2RI RE AR I 2 AN A 0 2% | 2 () B 2R R AR R AT 0 #r
PR R el AU AN e/ R 5
(QAP) [B1 =35 53 Hr 25 1] S 6 ) 265 19 12 b o] o L 3B
F T Rk (0 B 2 8] G IR M 45 1 BF 9T 9 AL OF
LMz T HR AW A 2 il 7 B ] At o o € 1) B 3 42
HE%,

ASCE B A SCHERY R Hr 3 R TR R A
ZANDTI . B B SCHR T gk 0 1 A ] ek
W0 265 B BIF 5 XoF G 4 Sl S 9T O T A A
Sk, AR S T A A F 5 R G2 0 5 T 9 Ja 4t 0 )
T 8 25 6] SCHK P 265, Fh R T B ) I e € BT BT 5T
PRI IEREE . 5 T, OA SCHROM T2 I Sl A
07 2 1] SR 19 28 1 4R iE 2 58 DA R I 4 4 AT
AR 28 R AE A D7 TS T A SCE e R Al B T 5
T HAS AR ISR A F) T 52 DAL 2 I 45 1 B (A2
LS PSEN S e e i R I T L R A
fife, o= O SOk BN B LA T AR = A
7 THI 6 BUAR AR 4 5 4 (0 B 22 [ S R IR0 45 (90 Bl L
(R @ S 207 R 5 AN RS
filh \ FR 58 B LA T TG R BUHE AR RE A N 22 07 T Ry B
A g O A J AR A R B B BRI

1 WREIBAEE

1.1 HMRERIE

A SC LA T i 4 A A o Ak, R BT
LB TT 1 50 B DA S A5 A8 M 8 T Ak 2 R e 5 BT
R OC BE M, OF 2 % KA R gk e RN LB Ak
DU LR TR AR 8 A X AE A FE AT X
WAL H W CHN T E NS O E R i L
2% B AR DUJR T (BEPE (L P TR AL AR .
WFgE XL AR 2. 55 X 10° km? . A1 45 90 4~ Hu 2%
. TR 0 AT 3RAS M R A, E— 20 N 90 A
T R 78 A3 B S €8BI T S [E) OGR4 P
BAIL
1.2 H#EFRIE

AR SCRIF 5T B A 32 43 Ay R Al v B SR |
6% T E 3 R BUAIL ) E5d — 3843 .



484 VU2 3T R 2224 (2020 55 40 B4 4 H)

1) Ffifh b 30 A5 B 8CHE . A< SCHI W Y 83T
Sl T Ok i AT B B IR AR i b ] o R il b 2L R
s Chttp: //www. ngee. cn/ngee/) #H4EAY 1+ 400
3 v [ R At B SRS HE AT AR

2) G LRI . A B R S e — e
FHEE AT K- (19 A 00 B4R AR OF o4t 6 L R Bk
JZ TR e B Rt AR SCE gt
A FIEIE A O 5 B 2 0 BT R e A . e BRAHE BURIR
PERLEH B s AR Y 4 2R bR L 2 5 v BT OB
4 (www. cnopendata. com) , 38 i3 B 2% € dt 47 K
8 Z MR B Ry & R K R K 53 B R S8 (pss-sys-
tem. cnipa. gov. cn) 2K B 2005 4FE & 2020 4F 75 ] ¥
78 ALY R B 0 L M B . X RS A mlE
T E 5 2 RO L TR R 0SSR T B 3 IR Lk
HORESEBARE B 6 1 2 0L A EE i r Ay 26
RY, ] DL S gk 88 KF

3) B AL BOHE . AS SN BT R L 22 % S
filh B4 $ AL SC AR FE A L PR B SR AL U T 3% L
85 .

ST 22 T S R I i 52 e S 3 BE AR S
Tobler 55— % At ] UM T (19 55 9 G| 0T B %0, —
S A 3T R DX Sl ) BBk R RS B R s 1 R W
ST B B K B 2 s AR T T 22 ) A A2 S
H1E.

255 S T £ ) B 4 Ik W B B Al R B 4 S
RS2 m i gk L RR N, ABHIX
A7 RV R S W 28 0 B ) 25 A TR AR BB S A%
Z0 ] 3R T 2 B R KT . X U K Y
B IR 2SR T G, B =l b EE R S Rl 4
P T A R bR o 80T 2% BT OB T A 34 b IX
A7 B AR e DL R S5 A R

FHE B TSR R B ke 1) B 5 A
Fa B ALY BEEHOR ST ST BURN X 486,
BIHT Y BE 4 SCRFIE 00, 33X — F6 A B K B0 R T 48
W SRR K. RD A B 4B 2 5 R e T8 A
MERHA A F M B W 58 0T K3 3h 9 N ) KL
AR, N WA B B AT 1) T ¢ €0 A0 7 18 K e

AR S A ol K S K P I SCAR K P B R
Xof I T £ A0 A B MR B AE R AR R 2
A B L BEAE SA IR TTBI R 4 e R BRI A B IR N S
RS A R T2 Ak a4 s . A3t E
915 B 2 S WA T SR KT 1 48 L 8 e 1 SC Ak K
A Bl TR g B T B ok A i i SO SR

PR RO I T a8 A BT A B 98 S AT AR
. PREEHL R BUM iz AT BT Bol #28 4 b 2B 7 47

FiB BRI EE H O T B, R4 Porter &
U TR T L5 3 Al A R 8 B A
HRWE K X G0 3T 55 580 D) e ety & 28 4k
T AR ot S i DX A T AR Ll 481 R S BB X6 B 45 A
PSR R,

FIH GeoDa # {4 4 Hi H 2 2P 122 14 £ 4 5 A1) FH Y
25 @ AR AR A Sl T AT A A 4 P OC T AR R
PRAp A 28 SCI” By 31, a2 B LR 0 o LSRR IR R
FL AP AR AL ) A5 34 8 D51 o [ 22 0
4 K BE 5T F & (https://data. cnki. net/) i
AP T e AR 5

2 HRAE

2.1 fBIE3|HER

i FH 51 455 8 i ik 2 i) S B 3 i — o DL Y
s, FEILT 5] A Y AR & R F A b PR S ) I
FRE B VR FH . K RS B AT L 40 BT R i A AN [ 3
T 2Z 8] A B 5 CHE R DG FR . (51 0 A5 A Ay
25 (8] SR BE , — 7 A2 A EOW P | AT g R A
M 55— 05 T TR 08 £ R 3 BB A5 T 4 T A 4 3
R Z I8 SCBR R B . S A G SCk Y L 4 B O
S| Ty BEALEAR R TIT 22 18] S €6 Q0 1) 2 ] DG R 58
BARAAT

P, P
R. = K. il
i "D, /(G —G,)
_ P
Ki = 55P (D

AP Ry R g ORIH Y 25 0] CIBCSR B ; P | P,y
BRI T S L MG GG
3R WA ST B N S8 Ml XA R E s Dy ROR
AN ST O B AR SO S v B A A0 R T R
TIT () %) b R B
BT (D) A R BB Y 28 ) (A RE S,
I FLAE Sy 23 T O30 0 4% i B0
1, R, >x"
S, = (2)
0, R, <=’
A 2" BEATIRFE R E RS, &2
KERSRJE Ry, RTImAE " WS, =1, KBk
S j AR R Rz S, =0, RIS
Z B AAFTE S A R &R
2.2 HEMBKSHIE
23 W28 43 BT i S — Fl DL 56 R B g il
8 3 221 106 T 5 T 22 T A SGIBR R AIE L B A Ak
FA ARG R A ) G X 48 AL Y A BT R, X
07 vk BAT B R B R TR ST T



IR, S5 < BT A (B B 4 2 I DGR I 285 5 G TR I L BT 5 485

G5A T AL SRR BIS HESE , W] LU X 4 2 454
FUNBR G ZR AR 2% B . R 2 5 76 68 8 V] i 4
0 A 25 [B) DCHK X 28 1 43 B E 20 = AT —
SRR I 5, A0 FE T £ 9 B L I 4 O IR B L ) 4% A )
J3E I 285 38 SR DU AN 05 T 5 AR R4 B RS 1A 1Y
W 2 vt PR AT 0 A A 4 B RO B A B o
JEWAS 7 I s = SR aS MR .
2.2.1 M%KEE

VK] 245 35 P85 FH of sz Bl o) 286 r 45 3k T 2 [R] DG B Y 55
B SR 2% vh S BRAF TE 19 00 R A W BB A AE SR
KRABZ W X — B E B, B4 037 1 25
B] DGR % sl =z W AR B . IR A T

- Y
D‘X@—n (3)

D RN W28 3 X FRm o B X(X— 1D
FVNCE L RN H R P SEY R SN D NS )

TFTER R R
2.2.2 ML

P 2% 5 TR 2 2 T OR s e 9] 4% 245 g A {4 119 i
BRI SR P B A 36 B Al T DA o R
g ) 4 Ty e A R o R 4 8 A ARG R 5 S =2 M43
RSG5 . 190 265 QI B2 A 3 3 A XA

o N
=1 [(X(X—1/2] “
P L 7R P48 IR s X R IR 2kl s N 2R

P 245 1 R AT 3k 4 3 T X A
2.2.3 W45 AE G R 45 R

I 2% 25 20 J3 1T L R SR T 22 ) A 6 B Tk ) AR
JEC2 T 00 245 A5 0 R R L 1 A IR T R DG 9 4% T
ST b A7 8 5 T2 22 D 56 B S M O ERAIG . X 45 K
ST L W23 8] S HK X 46 it O FR 850, IO 45 55 b
5> UL IR HH G R B0 225 S 22, U006 B I 45 o iy 1 56

BB, WSS A W SR AT .
. T
H=1 max(T) S
. B
L=1 max(B) -

Ao H 3R W 48 5 90 T 3R 7R W 4% v % Bk vl ik
()19 53R T 55 max () 28 7 X FR AT 35 19 740 o5 3k i
B B KB L RN R0 B /R W 45 h 2 R 4L
(1 S E max (B) R 2 R RBN R fH .
2.2.4 WP

Do 2% v M 2 S — 1 A X 3 R R 245 ) < R T
F17, 1 BE R BE R R BE R R o
FFUC E R LS e 5 7 I 4% e o M X — UM
o Y R AR AS (R G M 4 TP R S, RO

S FH LA S IR A5 30 -5 A 3l v 5 0 ) 2 J3E P A
I PP BT L U B2 T - A gk T K AR T
TE 25 [H] IR P 4% P R A R I P AT S &

N

D= >,C;/(X—1) (7
JEN

C.=(X—1)/>.d, (8)

KA (5 ZRAEAE S R R ¢, =1,
JRZA 0 X FRWii B, d, W a5 38 ) 5
AR
2.2.5 ZERIEBESH

23 (0] B2 A3 M S kk 25 46 20 B b g — b i T
P 1 0 e T A i 57T A el 15 NG N 87 e 1 £
i N5 R G FR BB o AT S B e TE A TR) DG BB ) 4%
WPy A AR T, R % AR A O i Bk
(CONCOR) #4744/, B ARk i, CONCOR # 5
T — AN RE AN T (B8 2 18] B AH 56 2R 5L 45
B — DML RBUEE C . RIGE CE R i A
Ak ST B RS RBO M € . DABLRHE 1S
H iy — R AH I RO E ARG R . SR X AH
5 Z B W T A o R RAR B0 3B 5 DT 47 Al
Bl oy FE4B 7~ A He N S S5 AL RS ) B AR
2.3 QAP BEIAS#E

QAP [71J3 4347 5 15 46 56 3 T 9 o &t 20 1) 7 2%
F W5 45 5 e 2R OC 2R I 2 1) 1 R AR S
P A5 30 1 A R0 B 22 ) A A S 2 SR 8 T AL
3 W 245 4 AT R TIT R A0 A6 43, FH T R R A A G
5K F I 2Z IR A 25 A0 FBE X . B DA S R BRI T
XF G BEF BE AL AL RN E 3 A S 3, o AR (8] 9 0 ST 1
TCT™ A% BER BB i D A% 5 8 1 7 0 A6 A OGS B 4y
e v A B A [ U9 &5 SR Ll T R R Tk B R
AR SO AR e Cf a AED AR R AR B (AN b X
AT RE R R R TE AR R R A AR A SRR
P A R F R Ll RD A B AR R
B R |l X e Ak B 55 %) ¥y 5L AT 4 a) @ 4k, T
DAMgEEZS 8] 56 RAEBE . PR IL, AR SO QAP Bl
3 M 3 T9F 9 8 T 37 € 00 3 2 i) S I 1) 4% T A
B EAAEI DL AR SC 3. 2 #4r .

3 ERaoMm

MG LU M T 08I B R RERL B 1 TS
e A S OBR O e WY T R 2 T S B R A UL
Bt T B LR Y R S Ak A
i 28 AR AL RHAIE L AR SC 2 % 2 SCH™ L R ArcGIS
BRPER A AR B s 12 X BTF 5 401 PR 1 B 9T A %



486 VU2 3T R 2224 (2020 55 40 B4 4 H)

By 25 (0L R B0 R A R B e ek 454325, /1 2
2005 4F 2 2020 4B ) IR 4k (0 B B K O 1 25 8] 3R

i

&3]
SgeLiiE
0~61
62~348
=349~ 605
-=(06~1451 ° .
-1 4525 962

1000 km

(a) 20054F

i

57 # w

SREOLHHE

= X
3~61 J "
62~348
349~~695
=061 451 O 500 1000 km
= 452~5 962

(¢) 20154F

K MR X — 2 R 2P 0 s ] DG HK W 4% K HOE

JEALHI AT 50 A

)

B i :

S TR = P
0~61 o
62~348

= 349~695

=G06~1451 * 00

=1 452~5962

(b) 20104F

i LR R
Alonsa © X

20~61
62~348 5
=349~695 e
=co6~1 451 ° 500 1000 km
=] 452~5962
(d) 20204F

1 2005 4F 2 2020 4F 28T i 3 4 € BB K 7 1 25 (8] 3R ik
Fig. 1 Spatial expression of green innovation level in the Yellow River Basin from 2005 to 2020
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Tab.1 Green innovation spatial linkage network in Yellow River Basin
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Tab.3 QAP regression results from green innovation in Yellow River Basin
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