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Fig. 1 Mechanism of technology innovation-economic

arowth-ecological environment three

systems coupling
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BT ERWEPPNFEIRE R, A SCRABEZNE R K =AML 26 MRTTH RS M85 IR TR, U H 2006,
2010, 2014, 2019 HEME LR EHME, 2ERIE 4,

R ABNEMEIL T 2006~2019 FK = MIMHH S RALGEELNEIL, FWHREEH . KK SR RS
FACFEIAKIEE T, 2006~2014 £F RG] SAASME RN ESEHREDRTHIKORHANNT, 82 2019 4, LUK RGLIE
B, AL — o NI ER NI ERE , & ARG A 02 ETHES, Hh 25K KRG RE RO, A BT 0. 329,
FHEBHAESHE R GAMREAE S 07 2 “F=0"7 PIERKEIRANBAK=MA, ST ASIAEG B
INEE, EE A GE A TG KN ge g B Lifg. RIS R BT RE SR THELR LASE, K = A R E 7 i
AL TRHLBIHT A RAI, RBUNBH B R BB R B A TR B, LR T RGN SR IME AR B . R E MRS,
ST R AR, B UM JR N AR ST % RS BB RT, R EREUN, RIEECNE, M, %K.
BRI NN EIR R RS E RN, AR RGHA S EARERRRATERK G BRI, ESHEARX T 5
HHAL, Bl LT RIEEERTT T 0. 639, ZESIMEIR AN QUG K 0. 053, FUH B, RIaeR i Tl B R MZR &R R L
IR T A B A T AR R AR AN Ry, AR T R R 5 A i 3 ) AR B S A8 AR T T TR 5T

%4 2006~2019 R =ML S RIEERH

R EH ZprHK TR
2010 | 2014 | 2019 | #fH 2010 | 2014 | 2019 | #fH 2010 | 2014 | 2019 | ¥y
2006 2006 2006

1+ 10.493 | 0.629 | 0.682 | 0.849 | 0.663 | 0.272 | 0.420 | 0.596 | 0.911 | 0.550 | 0.638 | 0.681 | 0.687 | 0.691 | 0.678

F§|0.245 | 0.262 | 0.321 | 0.470 | 0.325 | 0.176 | 0.281 | 0.448 | 0.655 | 0.396 | 0.407 | 0.402 | 0.433 | 0.447 | 0.420
i




J&|0.234 | 0.251 | 0.259 | 0.272 . 254 .206 | 0.319 | 0.450 | 0.643 . 415 .32410.375 | 0.395 | 0.445 | 0. 386
#
1 0.088 | 0.111 | 0.125 | 0. 140 .116 .155 1 0.249 | 0.384 | 0.559 . 341 .505]0.498 | 0.526 | 0.562 | 0.510
M
75 | 0.233 1 0.296 | 0.332 | 0. 423 .321 .215 1 0.352 | 0.526 | 0.737 . 469 .435 ] 0.546 | 0.514 | 0.535 | 0. 500
M
B§ | 0.146 | 0.146 | 0.153 | 0. 172 . 154 L1111 0.190 | 0.298 | 0. 457 . 265 .180 | 0.208 | 0.255 | 0.298 | 0.236
biEE]
10.094 | 0.091 | 0.096 | 0.109 . 098 .08210.134 | 0.216 | 0.313 . 189 .205 ] 0.242 | 0.288 | 0.358 | 0.275
5%
#10.078 | 0.093 | 0.108 | 0. 137 . 104 .104 1 0.174 | 0.270 | 0.399 . 240 .364 | 0.404 | 0.427 | 0.468 | 0. 416
M
£ | 0.111 | 0.111 | 0.119 | 0. 142 L121 L1251 0.209 | 0.327 | 0.440 . 283 L2771 0.338 | 0.366 | 0.386 | 0.350
i
7| 0.110 | 0.105 | 0. 105 | 0. 140 .115 .093 ] 0.160 | 0.248 | 0. 367 .221 .223 1 0.245 | 0.277 | 0.347 | 0.276
M
T | 0.300 | 0.301 | 0.350 | 0.402 . 339 L1851 0.291 | 0.472 | 0.669 . 408 .453 1 0.543 | 0.562 | 0.677 | 0.576
M
T 0.189 | 0.196 | 0.222 | 0.242 .212 .178 1 0.278 | 0.444 | 0.619 . 386 .2701 0.324 | 0.341 | 0.405 | 0. 337
i
3 | 0.149 | 0.137 | 0. 148 | 0. 169 . 151 .144 1 0.224 | 0.353 | 0.505 . 308 .23310.276 | 0.304 | 0.347 | 0.292
\\\
¥ | 0.104 | 0.093 | 0.095 | 0. 106 . 100 L1241 0.195 | 0.302 | 0. 461 . 270 .203 1 0.287 | 0.321 | 0.371 | 0.299
M

.120 1 0.121 | 0.139 | 0. 172 . 138 .143 1 0.231 | 0.349 | 0.492 . 306 .220 1 0.254 | 0.274 | 0.364 | 0.279
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4| 0.110 | 0.113 | 0.110 | 0. 128 . 115 L1221 0.191 | 0.298 | 0. 443 . 263 .21710.247 | 0.277 | 0.332 | 0. 268
1E
.055 ] 0.052 | 0.056 | 0.072 . 059 .136 | 0.212 | 0.339 | 0.479 .294 1 0.260 | 0.304 | 0.338 | 0.380 | 0.322
1l
£10.109 | 0.109 | 0. 111 | 0.138 L117 L1291 0.192 | 0.282 | 0. 427 . 257 L1931 0.243 | 0.279 | 0.328 | 0. 265
M
4 10.328 | 0.292 | 0.298 | 0.327 . 311 .111 ] 0.180 | 0.263 | 0.440 . 243 .262 1 0.310 | 0.326 | 0.377 | 0.323
e
| 0.206 | 0.153 | 0.139 | 0. 147 . 161 .087 1 0.151 | 0.216 | 0.338 . 196 .259 1 0.295 | 0.303 | 0.347 | 0.301
i
%
| 123 | 0.111 | 0.082 | 0. 091 . 102 .101 1 0.169 | 0.213 | 0.334 | 0.201 .651 1 0.539 | 0.473 | 0.498 | 0.509
73
iy
#710.091 | 0.078 | 0.077 | 0.073 . 080 .093 1 0.156 | 0.253 | 0.234 | 0.182 .45110.412 | 0.353 | 0.374 | 0.393
b
% | 0.044 | 0.052 | 0.060 | 0.066 . 055 .058 1 0.090 | 0.134 | 0.223 .124 1 0.162 | 0.224 | 0.287 | 0.338 | 0. 256
S
#10.079 | 0.080 | 0.081 | 0.092 . 083 .048 1 0.083 | 0.127 | 0.245 . 120 .130 ] 0.223 | 0.250 | 0.322 | 0.233
M
k| 0.061 | 0.049 | 0.050 | 0.054 . 053 .046 | 0.097 | 0.145 | 0. 218 127 .201 ] 0.231 | 0.284 | 0.330 | 0.267
M
H | 0.072 | 0.070 | 0.068 | 0.070 .070 .062 1 0.095 | 0.159 | 0.241 . 140 .163 | 0.237 | 0.264 | 0.335 | 0.252
0

.153 1 0.158 | 0.169 | 0. 200 . 170 L1271 0.205 | 0.312 | 0. 456 L277 .303 ] 0.342 | 0.362 | 0.410 | 0. 355
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TER K = MRS RA LR TRBI R BB DT, ASCE PR = R KM LK R, S8 LRSS P 2
3o WA = TR 26 I = ARG = INRGM A MR, 45 RIK 5.

4.2.1 ZRFERE RS

(1) I i A %4 2 i

LRA TR 5 WAL K= AT R = R GRS TR BRSBTS, LA B 2006 £ 0. 369 _ETHE] 2019
) 0. 563, GME Ay 52. 57%, FEIIHG L 3. 76%, KL T o1 SRR AR 1) P I A FRORAS AR, SR T AR 5 15 DL A9 408 7T o
ARCRIRTE 26 . ERTT R L, SIS & PR R 25K A3 T80T, PRSIV IE, (BT A AR 9% R AR A A RA
PEARAE,  BEHTRE G PR KO S RO B 22 5 W 0 A JRAST T . AT, 2006 45, il BUM I ACE IR AL TR 1 B i
RIERES, HRWTHAE T RIMREN B, MG I HEHEIFARW: B 2019 48R, RET T SEBL T b A1 262 [a] b 28 23
fRRHE, Horb RIS IR R, SUBIMBIIE, TRy g sE N LB iR B A I B HIRUMN . Z5H AR
KL PR T R R R R R, I B AR T R IR SRR, RS VR R SR BRI .

(2) Z RS S 7 B

RN EW R R = AT R = RGN A TR KT 2 (RS R 3 AR RRAE, 8 ArcGIS10. 5 B AFXE 2006, 2010, 2014, 2019
SRR A A AT 2 A AT AT, S5 R 2.

£ 5 2006~2019 FEEK=AWMTH =RA S = RURFGMEHE

FHZAIH -G K- BHEBIH-A 5K

2006 | 2010 | 2014 | 2019 2006 | 2010 | 2014 | 2019

i 0.699 | 0.816 | 0.883 | 0.983 [0.620 |0.748|0.840 | 0. 995

B 0.517 | 0.574 | 0.662 | 0.754 |0.447|0.525|0.634 |0.780

T8 0.499 | 0.573 | 0.623 | 0.689 |0.463|0.538|0.597 | 0. 667

M 0.420 | 0.490 | 0.555 | 0.618 [0.304|0.385|0.455|0.523

SN 0.542 | 0.657 | 0.713 | 0.785 | 0.469 | 0.580 | 0.668 | 0. 782

[Eapiil 0.319 | 0.386 | 0.459 | 0.534 |0.325]|0.390|0.453 |0.530

12




i | 0.281 | 0.337 | 0.401 | 0.471 |0.245 |0.293 | 0.350 | 0. 408
M 0.341 | 0.415 | 0.478 | 0.556 |0.250 |0.323 |0.390 | 0.474
BT | 0.365 | 0.432 | 0.489 | 0.545 |0.309|0.366 |0.428 | 0. 493
ZIM 1 0.314 | 0.366 | 0.416 | 0.512 |0.275|0.329 | 0.377 | 0. 467
UMl [ 0.558 | 0.636 | 0.72 | 0.818 |0.482 |0.552 |0.659 |0. 752
T [ 0.441 | 0.512 | 0.581 | 0.655 |0.416|0.481 | 0.568 | 0. 638
FP 1 0.381|0.434 | 0.496 | 0.565 |0.359 |0.402 |0.470 | 0.542
WM 0.321 | 0.388 | 0.440 | 0.508 |0.301 |0.334 |0.384 |0.450
B3 0.355 | 0.413 | 0.473 | 0.571 [0.333|0.388|0.459 | 0.540
4% 10.3330.388 | 0.436 | 0.513 [0.306 |0.358 |0.404 | 0.477
FFilr 1 0.291 | 0.325 | 0.380 | 0.500 |0.226 |0.249 | 0.301 | 0. 384
A 1 0.320 ] 0.382 | 0.433 | 0.517 |0.3100.353 | 0.399 | 0. 485
&A1 0.437 | 0.501 | 0.551 | 0.641 [0.415|0.474 |0.535 | 0. 634
Jel | 0.373 | 0.418 | 0.444 | 0.509 |0.329 |0.368 |0.399 |0.463
hgl; | 0.436 | 0.461 | 0.433 | 0.493 |0.296 | 0.342|0.325 0. 388
Ml | 0.364 | 0.388 | 0.409 | 0.404 |0.255|0.289 |0.3320.318
PR | 0.157 | 0.242 | 0.309 | 0.375 |0.124|0.1850.238 | 0.296
WA ] 0.136 | 0.279 | 0.326 | 0.419 |0.159 | 0.230 | 0.274 | 0. 357
M | 0.185 | 0.242 | 0.288 | 0.341 [0.132|0.182|0.214 |0.259
B3 | 0.208 | 0.284 | 0.329 | 0.389 [0.187|0.228|0.271|0.314
MAAYI(E | 0.369 | 0.436 | 0.490 | 0.563 | 0.321|0.380 |0.439|0.516
FHE G- AR ET PG -A AIRBR

2006 2010 | 2014 | 2019 2006 2010 | 2014 | 2019
¥ {0.834|0.908 | 0.931 | 0.977 |0.645|0.731|0.800 | 0.883
BE | 0.591 | 0.600 | 0.653 | 0.715 [0.517 |0.580 | 0.664 | 0. 722
F4 | 0.534 | 0.577 | 0.594 | 0.629 |0.508 |0.588|0.649 |0.731
WM ] 0.451 | 0.490 | 0.522 | 0.553 |0.529 | 0.593|0.670 | 0.749
JRIH ] 0.596 | 0.690 | 0.698 | 0.737 |0.553|0.662|0.7210.777
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Bt .336 | 0.371 | 0.421 | 0.470 [0.376 |0.446 | 0.525 | 0. 607
EhI .314 | 0.340 | 0.378 | 0.433 [0.360 |0.424 |0.499 | 0.579
B .380 | 0.426 | 0.461 | 0.517 |0.441 |0.5150.583 | 0. 657
BT .393 | 0.427 | 0.452 | 0.489 |0.431[0.516 |0.588 | 0. 642
M .350 | 0.362 | 0.384 | 0.468 |0.379 |0.445 |0.512|0.597
M .651 | 0.692 | 0.730 | 0.804 |0.538|0.630|0.718 |0.820
T .464 | 0.507 | 0.537 | 0.588 |0.468 |0.548 | 0.624 | 0. 708
N .399 | 0.422 | 0.451 | 0.497 [0.428|0.499 | 0.572 | 0. 647
M 325 0.372 1 0.394 | 0.435 | 0.398 | 0.486 | 0.558 | 0. 643
N .360 | 0.388 | 0.422 | 0.509 |0.421 |0.492 |0.556 | 0.651
& .346 | 0.374 | 0.391 | 0.446 |0.403 |0.466 |0.536 |0.619
Sl 271 (0.277 | 0.306 | 0.371 |0.434 |0.504 |0.582 |0.653
&Ml .319 | 0.365 | 0.393 | 0.456 |0.397 | 0.465 |0.530 |0.612
& .537 [ 0.560 | 0.575 | 0.624 [0.413|0.486 |0.541 | 0. 638
Je .466 | 0.450 | 0.441 | 0.475 | 0.387 | 0.459 | 0. 506 | 0. 585
gl | 0.555 | 0.504 | 0.427 | 0.454 |0.506 | 0.549 | 0.563 | 0.639
% .438 | 0.398 | 0.373 | 0.373 |0.453 |0.504 | 0.547 | 0. 544
IR 159 | 0.240 | 0.299 | 0.339 [0.311[0.377 |0.443 |0.524
eI 151 0.309 | 0.329 | 0.390 |0.281 |0.369 |0.422 |0.530
RN .251 [ 0.233 | 0.261 | 0.295 |0.310 |0.387 |0.450 | 0.518
FI .232(0.298 | 0.310 | 0.350 |0.317 |0.387|0.453 |0.533
SAKME | 0.412 | 0.445 | 0.467 | 0.515 |0.431|0.504 | 0.570 | 0. 646
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Fig. 4 Evolution trends of spatial center of gravity

distances among systems from 2006 to 2019
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Fig. 5 Development trends of coupling coordination hetween three systems and three types of dual system in YRDUA
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