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Abstract; [ Objective | The ecological safety of the Yellow River basin was evaluated and the influencing
factors were analyzed in order to promote high-quality ecological development of the Yellow River basin and
to implement the “Yellow River National Strategy”. [ Methods] An ecological safety index system was
constructed based on the DPSIR model. The entropy weight-TOPSIS method was used to comprehensively
evaluate the ecological safety of the provinces along the Yellow River basin from 2011 to 2020. The BP-
DEMATEL model was used to analyze the key factors of ecological safety. [ Results | O The overall level of
ecological safety in the Yellow River basin was low, but showed a slow upward trend. The average ecological
safety index was no more than 0.4 in the past 10 years, but has gradually increased from 0.322 in 2011 to
0.365 in 2020. @ The ecological safety of each province showed three evolutionary trends of rising, fluctuating,
and declining. The average ecological safety indexes, from high to low, were: Shandong (0.431), Sichuan
(0.372) , Inner Mongolia (0.371), He’nan (0.362), Shanxi (0.349), Ningxia (0.343), Shaanxi (0.326),
Gansu (0.302), Qinghai (0.301). @ The BP-DEMATEL results showed that the key factors of the provinces
with upward trends of ecological safety were scattered outside the pressure index layer. The key factors of the

provinces with fluctuating and declining trends were concentrated in the impact and pressure index layers,
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respectively. [ Conclusion] The ecological safety of the Yellow River basin as a whole showed a benign

evolution trend, but regional development was unbalanced. Provinces should implement regulation and

control around key factors.

Keywords: ecological safety; DPSIR model; entropy weight-TOPSIS method; BP-DEMATEL model; key factors
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Fio 6300 0076 5592 —1057 6570 0274 1052 —0.187  3.600 —1736  6.782 1525  7.938 —0.657  3.359 —1196 6.384 —1.530
Fipo 6326 0572 5502 —0338 6573 —0.351 0982 0262 3164 0125  6.645 0684 7911 —0.012 3142 —0.028  6.201 —0.156
Fi, 6318 —0481  5.642 —1298  6.603 0722 1398 0305  3.214  —0.586  6.614 0242 7912 —0121 3151 —0.238  6.211 —0.376
Fis 6368 0932 5.622 1208  6.630 0935  L010 —0.39% 3162  0.000  6.613 —0.192 7.978 1034 3162 —0.360  6.201 —0.153
Fyo 6339 0710 5510 0454 6565 0079 L1301 —0.038 3162  0.063  6.610 —0.045  8.006 1232 3159 0329 6.299 —1.120
Fis 6366 0922 5529  0.639  6.568 —0.220 0965 —0.243 3170 0238  6.645 —0.685  7.917 0306  3.146 0152  6.202  0.189
Fig 6390 —1.075 5495 —0198 6570 0380 0994 —0.036  3.39 1246 6.648 —0.719  8.042 L4499 3.219 —0.705  6.255 —0.836
Fiz 6512 1.659 5517 0528 6.686 —1276 0965 0167  3.169 —0.214  6.617 0314  7.929 053¢ 3167 —0.403 6.215  0.447
Fig 6359 —0870 5624 —1220 6587 —0.55 0979 0384 3504 1522 6.810  L648  7.922 0414 3418 1357 6.204  0.233
Fio 6301 0091 5499 0278 6771 1.669  1.036  0.042 3178  0.325  6.703 LI119  7.933  —0.594  3.153 —0.268  6.269  0.937
Fopo 6391 —1.082 5759 —L743  6.631 —0945 0965 —0.035 3175 —0.292  6.661 —0.825 8065 —1574 3186 0531  6.244  0.752
For o 6495 —1589 5492 —0.006  6.617 —0.838 0996 —0.252  3.201 0.506  6.798 1596 8.090  1.697  3.198  0.600  6.415  1.658
Fap 6338 0.696 5550 0.805  6.568 —0.233 0986 —0.209  3.221 —0.621  6.624 —0432 8137 —1909 3158 —0.315  6.201 —0.149
Fpy 6307 0292 5507 0403 6744 —1.555 0970 —0.108 3295 —0.935  6.614 0240 7997 —LI169 3494 1539 6.252 0813
Fpp 6300 0082 5492 —0.040 6597  0.666 0969 —0.089 3163 0092  6.73¢ —1293  7.964 0917 3145 0138  6.402 —1.605
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Hh L i K Sl R D SR R LA 0 R B A
FWIAE R G0 b H 2w HLO T A R 8 5 e AR
FHSE D5t 55 0K 8 8 DR 3R SRy 52 e AR 2 4 4 i O i A

x4 HARBIAXXERR

RN T A% A R R R 2 R R
R e 3 2% 48 S 0 B P B R AR 9 22 A N A 2
B E 0 B AR A A OGN 3R (G- 4D

(I 7 2 A 5 {6 0 KHF R GRIRSRER) P ) 46 b )2

it AR Tt 6.335 F,,F,,Fy RS BKB] 7 e R
ol LT+ 5.626 F W 3

1] EF 3.293 Fi.Fo S | ) R

ES E- 7t 3.365 F,,F.Fy RS W | R
H oW F 6.690 F;.Fy AN $SIP|

W 7§ W zh 8.031 Fi,Fy AN DI

B 74 gz 6.804 F T

H ezl 6.454 Fy AL

TFHE iR 1.123 Fi, . Fy A

HIZ 4 AT A R RN R BT AL TR AR 2 508 Y A 25 R W A5 12 28 M X AR S R I AR

AR HA W R AR 2K AW BT
SR OB I 2R o BPE TR 1 f8 b 2 00 L A 25 TR ) B/ A
R XT DL SR BT IR S AR A SO R B BB A
FB 48 SO B D B A TP A TR R R 8 B )R R B

x5 HAREIEKX 2011—2020 EXEEEEZHIE

5E » AT

FEUER L 2KV 2w 2K 8B 1A O s N
R TIR S RAR)Z R IR 70 i ) A S R a8 A
HSCHRERRAR . O BRAT S B D 3 A LR, AU 2011—
2020 AF # AT O S B IR R AR JiE (3R 5) .

E FHHAR 20114 20124F 20134 2014 4E  20154F 2016 4 20174E  20184F 20194 2020 4

AR G/ m? 16.000  16.370  16.812  17.100  17.360  17.910  17.840  17.640  17.572  17.675

WA AHASERAGE N 17792 18755 19008 20864 22703 24685 26930 29205 31597 32886

T EESGAMBR % 93.7 93.1 94.3 95.7 92.5 84.3 79.5 77.1 80.5 84.3

W TR EGA R % 47.1 45.7 41.0 12.8 4.3 38.5 39.1 38.7 38.0 37.2

7 7 ARARRY FHWE (mgem *) 103 105 171 158 167 143 118 106 99 84
i ~

TGS PRIV B /AT 95.600  109.453  111.923  119.945  177.770 195720  241.648  358.701  352.287  272.628

SEMRMLRE/ % 95.1 95.3 58.4 65.8 75.6 7.5 69.9 4.5 89.6 90.8

WEE ABPHEER (hm? L) 1.320 5.487 5.478 5.482 5.473 5.511 5.499 5.489 5.476 5.470

A BRI E (mg » m™ %) 76 91 146 122 103 95 95 86 71 71

- A% GDP/It 19595 21978 24296 26433 26165 27643 28497 31336 32995 35995

N ERK S ER Y 21.9 30.0 32.1 30.8 30.2 31.5 33.3 33.5 36.0 36.3

0 7 ABHHE R (hm? A 1.697 1.688 1.678 1.668 1.662 1.653 1.644 1.636 1.646 1.642

T LA R % 57500 69.400  64.600 6500  55.300  48.300  35.500  38.100  40.500  41.700

Be 7§ AR F R E (mgem™?) 118 118 189 152 126 137 126 111 96 88

Hil OB=LE Y% 32.3 33.0 32.8 37.0 41.4 12.8 16.6 47.1 50.7 50.8

o Hf GDP JE K He & (/1 78) 12,746 11616 10.345 9.986 9.790  10.603  10.330  9.809 9.035 9.145

v AEIRDKE (m® /) 549.200  480.260  489.975  453.828  457.396  447.079  433.082  434.638 432,700  410.820
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QY2 1 S8 PR R Ry Tl [ 8 25 4 I 36 (Fa) s
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ST W A SURL ) Ve B 147 Ah A W A R A 1Y DX L i 22
MR B R AN KB AR AR T A E ) 3 AL
ek A RO A Eh a5 S R e o e o = o
FHEE HeAl . O H N KR A GDP(F,)
AR X RAEE R (F) ., HbE REREZFRE
JE A 18,2020 4E AXIGDP XK 36 038 JT, H ¥ i 4%
b B IKFAIR . 2020 AF 2 B X ¢k 7 35 58Ul 36.3 %
CEC R BIE37.2 %0 » [l 45 38 1R A 8 2 2K P31
R A5 7 B 23X S 8 bR B 10 a ok 2 3R |
TS XA JE HON 8 A A AN Wi b 1Y) 3 2
. © v 5y 58 R oy AN X8k b T AR (F )
T R LA R R CF ) . W76 48 00 304 72l 2
BATNY o T HE W 8 BE T & 0 SR 450 B 1 A 0T A A AR
L W Tk SR b S S A K T EY .
T 3% 4 5 B 0 Tl [ 0% 25 6 R T8 (2014 4F 65.1% .
2018 4 35.5%0) & B Tl ¥ Y (Il , A= 25 % 4k
LN 2014 AEFF IR 2R . OBV A MG R R
AT A W) ORI R (F o) . BV 2 52 B i) K o
7 A AT AR 0 3k R 1Y 2 XL B 2 0% 48 I L i 2
Bt i 5 Tl A 7 A A5 25 S A] W A ORE ) R R T
EANT L HARAE 100 mg/m® 2247 iR, S 80 Ab B 5
S K EMERA SR BB E R, @F
WA G R RS = i e (F ). =7
e T AN N B R 55l K R AR A 25 4 AR Ak R i
R = R RV, 5 e 2011 4R 32.3 %K &
2020 A1 50.8% » X T 8L 20112015 4F A& 4
IKAS W2 85, AR N34 A] SR e A TG B 8 A Ak R
TH SR AE 1 5 7=k & AN DG L o AT 5 00 2 SCA A i
AR . @7 Z K A A X0 o8 2 o 5
GDP JEAKHER & (F o) MY K& (Foo . FERK
TR B 2 1A L T B M X B N K & AR
EAT CTFEYE 1 035.913 m®/ A, B W 3 8 2 (E

459.607 m’/ N) S Bl A X HE V5 AR B0 A K Tk
TG YE T, K GDP I K HE il i % 4R T L HK
PR A BRI 4 B L 2K PR iR,
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