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Spatial Estimation Method of Air Quality Based on Terrain Factors
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Abstract Monitoring air quality is important for pollution evaluation, harm reduction and environmental protection.
However,since the number of air quality monitoring stations is extremely limited and air quality varies non-linearly with
the change of location,spatial estimation of air quality (i. e. ,estimating the air quality of any location without an air
quality monitor station) is a challenging task. Currently. the most state-of-the-art spatial estimation methods for air
quality take the factors such as traffic flow, human mobility and POI into account,and build estimation models based on
machine learning. However. there are still some limitations in these methods. On one hand, the considered factors mainly
reflect the characteristics of urban area.so these methods are constrained to be used in urban area. On the other hand,
these methods train models based on features directly extracted from the factors without refinement. Aiming at these
problems, this paper proposed a spatial estimation method of air quality based on terrain factors. First, terrain database
is established and terrain features are extracted. Then, the original terrain features are deeply converted based on an en-
semble decision tree model. Finally, a regression model is trained based on factorization machine. The experiments on
real datasets suggest that the proposed method has advantage in terms of estimating the air quality over the areas with

natural terrain (e. g. ,highland,forest,water).
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Fig. 1 Influence of terrain factors on air quality
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Table 2 Detailed information of station set B
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Fig. 4 Influence of N on estimation performance
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Table3  Validity evaluation of terrain features on station set A
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Table 4 Validity evaluation of terrain features on station set B
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Table 5 Validity evaluation of deep features on station set A
S 7 2 ¥ fE RMSE 2 4 fE RMSE
1838 15. 3488 14.0774
1839 14. 0157 14. 3538
1840 16. 7758 16. 7689
1841 15.1208 14.5934
1842 13.2935 12.9171
1843 15.0141 14. 4831
1844 13. 3821 13.2036
1845 19.5791 18.6106
1846 17.1362 16.5092
1847 17. 7845 14. 4665
Ty 15,7451 14.9984
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Table 6 Validity evaluation of deep features on station set B

3585 TR B #4E RMSE H R B HAE RMSE
1266 27.8323 26. 0437
1268 27,4246 26. 6135
91956 30. 5042 27.4629
91955 32.5110 32.2340
1333 26,0842 23. 8250
1568 14,5885 13. 2587
92415 32.6908 26.2067
1309 30. 0328 25. 3810
92394 86. 8605 85. 6407
92397 63. 7485 43.2915
92452 115. 936 114. 859
92304 13.1135 13.1827
e 41,7772 38.1666
BT 42,4647 39, 8877
R RTH 41,0898 36. 4455

3.4 > tbbEEg
SR 6 ST AT L
FATF LT 5 Fp AQI 25 A& 11 7 Ik My HEBEEAT T X L .
D LI PRI 75 1%, LA J i 25 000 & 1 W00 3l o 1) 5 1)

R S A AT R (WL (5,
N 1
2laqi(l. m) X ——F———
aqi(l):'% . lﬁ\d(l,l.m,v) 5)
E:lsd(lyl. m;)
o, sd (L Lom) TR M hi s L5 EE @ A a8 0 28 [\ iR
o
1 o

2) LR A b 0 T 105 77 3 o 5 TR A Il R B0k g v =8
JoR 2k 2 ) A AR Y G R AR SR T A R AR SR S Y TR A R AR
(B8 N=4),

3)GBDT: 5k H GBDT 5k 4 37 28 /it 12t 25 [A) Ak 1A Y
HC PR AE SR FH A R AR SCER R I RS SRR (B 40 N=4, T=50,
H=4),

O FM: R 53 i HLA I ST

\/

H‘}

S AU S () A T



270

i BN R

2019 4F

A PR AR SR A A SR AR SCHR Y SR IR AR E (B N=4, K=
20,

5 OUR: AW ITE(ZH N=4,T=50, H=14,
K=20),

SRS A A RS S AE B ST 080 LI A5 BN 7 iy
K. AUHEH .

1) T e 5% 3 30 Hb T IX 38k 3 J2 X [ 4R i TE [X sk A Wi ) sl
RO ARy e R A TP RE 28 B

DX Fuli S AL TR L IR % LA e S
ARSCJT B OUR 1928 5N R, 3 s A8 T 358 40 AL 2% 2% 30 O i
(48 LR Al GBDT) . X UL ARG AT F 5 KR (383 .
NBEED R LT BLAR 2 20 05 36 A 1138 38 % X 80
AQI YL 25 I R EEA

XUl S B LA % 5 i (4% GBDT,FM. OUR)
FIAE T RE B AR T R PR E U7 vk LI, X BB AE B AR B
X3 o 3t T R A X 25 R LA S (A R ) LR 2 )
A A 55t 2 > SR 5

DOFM MR 2 T GBDT, X ESE T 3 T 4R fF
g3 it 2 A I G AE R A S T A B A3 A A BT AR A B 1Y ORI TE
AQI 55 ) At T ] B8 e A A 30k

S5)LR AT RE G 2088 25, 3X U WA 48 S I B B 1Y
AR S AR LR PR 1Y L L R A R X L 2 o) B R LA

6) XF Ul s 4 B AN M RE IR I % S A AT
PERE . ATHEA AN R R -3 g4 B AP (0 36 05 2 AN 4 B S 1R N
PR3 14 o 101 22 [ S 35 Ao ORI Sl A a1 3 RT3
SO B b B 43 A A AL, A5 A S A A8 b B T RE A 22
RK.

WLl  ®LR OGBDT
FM  ®OUR
¢
1
g
H,
sEREA EREB
ENCETE 3
B 7 N7k A T RE LR
Fig. 7 Estimation performance comparison of different methods
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