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Abstract: In response to the problems of low efficiency, low accuracy, and lack of scientific evaluation sys-
tem in current evaluation methods, an evaluation method combining BP neural network and Analytic Hierar-
chy Process was designed. In the specific evaluation process, it was achieved by constructing an evaluation
system, calculating indicator weights, creating a network structure, selecting training samples, and verifying
the model. Firstly,the paper analyzed the landscape design under the concept of low impact development, i-
dentified existing problems, and constructed an evaluation system. Then, Analytic Hierarchy Process was
used to construct a hierarchical model and determine the weights of each indicator. Then, construct a BP
neural network model was constracted and trained with sample data. Finally, select 10 samples were selected
from 100 samples for simulation testing, and applied them to actual cases. The results show that this method
had higher evaluation accuracy compared to traditional single Analytic Hierarchy Process and BP neural net-
work evaluation models. In case applications, the test results were consistent with expert evaluation results,
making the evaluation effect of landscape design under the low impact development concept ideal. It can ef-
fectively adapt to the complexity and diversity of modern landscape design and provide scientific reference o-
pinions for relevant practitioners.

Keywords: low-impact development mode; landscape design; BP neural network; analytic hierarchy

process; evaluation model
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Fig.1 The overall route of research technology
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Fig.2 BP neural network structure
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Fig.3 The training process curve of BP neural network
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Table 4 Evaluation results of each indicator

C1 Cc2 C3 C4 C5 C6 Cc7 C8 C9 C10
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Cl11 C12 C13 Cl14 C15 Cl16 C17 C18 C19 C20
0.044 1 0.215 1 0.057 6 0.082 6 0.178 2 0.420 3 0.255 6 0.144 9 0.098 4 0.475 2

4.2 U5

S5 A AR ARV 43 LA K 9 26 BT 17 T 45 S i AT
PRI (R TR /N R e R P A S 2 S N
W AR AF 22 057 AR S T s R ST, < AR SR K
Bhefifok (R gL K 1 iE B AR IR 25 T 19 A 25
R AR T HEAEH],

98

1) A 25 3 4 < IR 2% 3T R 3 2 Bl >R T A 4R 202
M A T — 0 R AT R TR R
P MSER L S R TR TS L S T R f A > 47
ST O el VR R K A TR 2 ) A 2 AR A R
PR ROCR . HAT AR AE 2 Be N TR AR
SRR R B BT R R RS M B N R B AR T



Tob#ES 20254F Es55E 2

T B, (A% K 2B A S R G v o — R RIS, 5
Wi 7 A AR B R AT 0 R, I S Tl K R 3
A — %2 B HE T 23 18], H s 350 0T B 7K 1A g S V2
BN IR Sk &, s X b 3T 38 A K by 3 TS
Yy 00 HE TR A TSR B AR A R B AT T R

2) WAL 25 - A BE W 51X PN DG 7 SC R A 2 R
Be  RBE T GE A S R G ek R T R R I A
AR KGR 7K A FE ) S Mgt 47 B A 4k 220 HL 7 35
R YR RIERE R, S R B, HA L
AP A 2 Tl 9 £ 07 R 3 /0 | B S22 4 A0 oF A ) i
g2 WA RELT P AR i M sl 4 S L A
CIERES R v R Bk e B W N 106k = ] N 3 AT N G
ST 1 B 55 A i A L LA R R 8 Ak A 25 OT A S R B
LiERZIN R % S I (OB 7 i B S |
dt AR R SR AR R AR B A AT P A U ok it
Z2 i FH Ak 27 b R X 500 B 55 15 B2 )

3) LIS AR AE A TR 2 o] 3 i el ) A% 0
FOWZ — AT 2015 4F LA, 20 3 T4 1936 3
HRUAS T M R B, R 14 K AR 5 U 45 i & it T
MG E3Z B TR Ak 2 36, A KRB
MBI (AT 5 Tt K J5 AW 000 R 0 585 it 3k G S 3
FEMAAE B . 55 7K SR A B A 4 S U Y T AR
BV TE AR YA 2 R A B T U U AR G 5
S, Rt Rl R A BT TR Sl R B A Kl
PHALEL , [a) B 3 Y v A P 1 1 AR Ak, B SR A
M 2 LB o T K Pl 32 42 Ak DX 8 1 W T
F AR AT A Y R, R R R O
ELEE RN A

4) RS IR H I b 4 i A A0 3 B O 2
et FH AT 47 22 1) R SRR R A1 S B A B R R e 4R
b TR K W b |V YA AE B 7 v S 22 R IRRE O & 1
Jit e ARGV 7K A 3 B Y, DT B Ao b 4% o BUAS  FROBR
HRM g AMAES R r ARBEE A B T A
T, BEARLE Y AR H Ry TR DG e 1Y I RS
I TE) 1 4 37 98 U0, A7 75 22 5 300 4 B R0 A% BT B
R T R R S W /N G ESE A CIE R S8 =
M B X, A 5w Ak (H R AT 4 25 1k R T LA
SR Bl SR K BRUE 1Y &L, N T B2 1 4 TH A
TR, 5 B £ B B, DT AR 0 X e
TR,

5) AR IR 2 T M S B R AL T 2 RE ALY
T 2 23 6] W AR N () A % B RN AN [R) 7 SR i i RS, 2 [l
Be £ TAE Bt R B B0t | AP AT I B it A 5

BN , {FL 8 73 DX F) 3 T ik 20 S B B N 1 i 55 19 T
W AT S0 0GE , DA 0o 5 3k — 2 5 38 TG AR B0 B 180T
WM 23 AR g RAR B AR S B i Rt TR
HUJE SRS IR K7/ R i 2o N T B U R N (TR = v
EE R € AL PAT N eI e SO S I RTAR T EZN 719 S R 1AW/ 7 i
S ARSI, Sy R B T AL b sz,
KA SR SRR ILFEEE T — AR
B, HE SR T T S AR R AR I P TR I M Bl A
FURR S I AESHEREMA RS S ES )T
RO RAE, 9 RAEE T & Bk R M R
SR, 6 JC B Bk DL | A= 25 280 TR JBE MG Bl Z2 A 4 25
J7 AT A Sk s () ol A 5 Y ek R BT IR %
09 M el A R A 4 B R A 2 s, A T R
Ui % 8 2 1Y A2 SRR 3

5 #XRiE

1) ARG FE ) F & 4852 09 5o B T4 5, A
AR R AR | K2R AR AT A e AL S AL
i A7 HAG T e S AR R B SO T
PR & EH G 7B T 50 A 8 1Y AT FF 2L &
Ji&  JF T 52 bR 5 B AT SR AT

2) K FH BP 128 [ 25 12 WK 43 vk 1 2 00 E 3T
W B AE— B b iR T ARG b 2 W
S 00RO Y ) RIBE, A R A T T ORG BB T % BRAR
St BT FE A o A 6 AR S B M AR 0 O i
P04 T B PF UK BE X T 43 2 4 BT vk B e 2 I 4%
BRUSRUL, AR SC I E IR de dn i e 2 Lo B
RRE Sy

3) S B IE R B, A ) R ST 0 W
TR 48 b5 HA AT 174 BP Ji 28 0 28 112 VR 43 BT A
G546 WP 7 1 A S B iy FH B BT 48 i 1 o 1 1 R
A A 2R A A S B 22461 1 P e T s e Y 1) R
A5 A5 LB B S5 Hb 8 A T & B 6% [i] S

ISR 2 R 4 Ak A BP 4 N 45 A 45 A
ARG & B8 R SO T A PN RO B AR
A O X T AR R T & B R SO T RG] S
P22 AR AR AN B S A AH OG [R]E JF 7E S BR
AR T ISR, T LA AE G MOl A B AR R 2
19 2 LY 275 1 L AR 48 DL RO T AR R AT Mk Kk
S JE A AR T Ak Y e e B AR v B
BT L

2 £ x W
(1] xR, BSC s R 5. 3 T % i JF & B2 B4 A5 el 4 M T 7K

929



kOB AR ARSI T R TR B S B T AT A AR AL 4 4 1 5 N AIE S

[2]

[3]

[4]

[5]

[6]

[10]

[11]

[12]

100

B S DLHRIT Tl A2 ™ R 1T 0. TR Al B2
2020,48(20) :126-132.

LIU J, ZHOU X. Neural network model design for landscape eco-
logical planning assessment based on hierarchical analysis [ J].
Computational Intelligence and Neuroscience, 2018, 2022:1-11.
WANG L, LIANG Y, SHANG G, et al. The use of big data com-
bined with artificial intelligence neural network technology in urban
spatial evaluation system[ J]. Computational Intelligence and Neu-
roscience, 2022, 2022, 7936522.

LI Y, TIAN Y P, LI C K. Comparison study on ways of ecological
vulnerability assessment-a case study in the Hengyang Basin[ J].
Procedia Environmental Sciences, 2019, 10: 2067-2074.

LU Y, GE Y, ZHANG G, et al. Evaluation of waste management
and energy saving for sustainable green building through analytic
hierarchy process and artificial neural network model[ J]. Chemo-
sphere, 2020, 318,137708.

YANG S. Optimization of english classroom quality evaluation
model with AHP [ J].
2020, 2022, 2502377.

Security and Communication Networks,

LI J, WANG Y. Evaluation of urban tourism carrying capacity
based on analytic hierarchy process optimizing BP neural network
[J]. Computational Intelligence and Neuroscience, 2020, 2022,
5991381.

LIU T Q, LAWLUVY Y, SHI Y, et al. Low impact development
(LID) practices: a review on recent developments, challenges and
prosp-ects [ J]. Water Air Soil Pollut, 2021, 232 4253-4273.
EXSFA VU, RE S A5 T st SR AR AR T N TR AR I 1 A 4 4
TR % 2 LA Ab 50 R A0 T R w2 BE S [T v A
2023,39(1) : 111-117.

S BOAE , R OE B, B B 4 AR5 R F R R0 AR T 4 T AECR A
WPEAN SCUEBFSE [ T]. o E 45 K HEJK ,2022,38(23) 1 134-138.
BRTLT: HE TR, 2, S SO PR B 4 U AR e F R T
RS FE - LARE B — PoRe bl S [T ] Tk #3, 2023,53(4)
54-61.

A N R SEFIEE B MU £ #3538 A 5 i £ iR 3 O¢ T B
R A T B AR T« AR R M A R R K R gk (AT

[13]

[14]

[15]

[16]

[21]

[22]

[23]

P 30 0 Bk PR [ 20141275 5[ Z/0L]. (2014-12-10) [ 2023 -
08 - 08 ]. https://www. mohurd. gov. cn/gongkai/zhengce/
zhengcefilelib/201411/20141103_219465. html.

SRR QIR R LD AR TR R A A S R GRS Y
A 25 R A8 S PG R AR R R (] AR S ol A A (o
H3C),2023,31(10) ;1525-1538.

rhoAe N RS EAE B AU S dl 8. AR B A S iR e
JAT E F A o I 27 30 T R B E M A i) GB/T 51345—2018
A5 [ EB/OL]. [2023-10-01]. https://www. mohurd. gov.
cn/gongkai/ zhengee/zhengceefilelib/201904/20190410 _ 240118.
html.

AR RSN [ B S = BRI N T R TR A I R A
(4%, S0 PF A A% 1) GB/T 50378—2014 1y 2% 45 [ EB/OL].
[2023 - 10 = 18 ]. https://www. mohurd. gov. cn/gongkai/
zhengce/zhengcefilelib/201905/20190530_240717. html.

AR N R SR (57 9k £ A SR )T 6 T BT R (T IR b
DS B ) 3 . B Ak [ 2017]63 5 [ EB/OL]. [ 2023-
10 = 01 ]
zhengcefilelib/201710/20171020_233671. html.

. BTN A % R SR BB ST ()] B,
2023,44 (M) 1) :286-289.

TR e INARR S5 BT BP B 4K 19 VR 4 A LT
VRO TR [ ], R BF R 2 2440 (A AR R) , 2021,49 (1)
116-123.

R AT A, S 45 TR v 90 1 3 b 2 e LA (LT BT

https://www. mohurd. gov. cn/gongkai/zhengce/

FELI]. = R (SRR 2 ), 2023, 45 (5) : 1134 -
1144.

BHMEERAE,RYT, . W TR 50 A A A AR R
W HRAT[ ], BRI ,2020,36(14) ;78-83.

V23 gty TS 2 Tl ik b 2 7] 4 £ TR K IR i 15 i T R 25 S 0T B
FE[D].FT 0K ,2023.

TR R TR S b 2 B R T A 0 5 [
PE K2 ,2020.

FRAF s L SF U T 32 T U K SR 00 B A T A B TR AR s F 5T
[J]. Tk 257 ,2023,53(10) : 10-16.

D].HT:)”





