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Abstract PM, ; monitoring is an important means of air pollution control. Limited by the number of ground
observation points, PM, s estimation from remote sensing data is an effective complement to conventional
ground observation. The key idea of remote sensing estimation of PM, is to retrieve aerosol optical depth
firstly, and subsequently to reverse PM, s by aerosol optical depth based on the statistical relationship. This
approach however is highly possible to cause error transmission, leading to instability of the inversion model.

In this paper, we propose a PM, ; remote sensing estimation method based on random forest algorithm to
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directly establish the relationship between moderate resolution imaging spectroradiometer (MODIS) image
and ground measured PM, s, so as to avoid the inversion error of atmospheric aerosol optical depth, finally
obtain the PM, 5 estimation result with high precision. The method first uses random forest to train and test
the MODIS image and ground monitoring station PM, 5 data after kriging interploation, and then selects the
best model from multiple models according to the root mean square error (RMSE) of test index. Finally,
the approach uses this model in the whole MODIS image to obtain the PM, 5 estimation result of the whole
area. This experiment selects many MODIS image data from four seasons in Guangdong province to verify

and compare the two performance indicators of R’ and RMSE. The results show that the proposed approach

outperforms other approaches significantly.
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Fig.3 Experimental results on 2015.8.8
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40 £k H O OR 2018 4
Ko MAZ I ERR G2 RRDHHE B,

M—8E. HT &8, 32 MRk ahf
31 NME T AR . AOD HIAS S5 5 S I8 1) 45
B S R 5 ) frs, ATUEE, K
o3k A b A ST v b T N 5 SR A P AR
U, 1fii AOD NIAG BH S 14 22 o

LS AR A it 45 R (B 5 (b) S
(e)) ATLAE W, ARCTTEM R it AOD i
), RMSE HAK, R HE RN LR
Il AOD & RMRIB LK ER. HTFoE

FATRVRE J7 56 Fo At LAY B A 0 Bd gk A7 7
S2U, 1A R P RMSE HIFIME, 45 R 1
Fis e

H#E 1 AT, A3 (BT RF &)
] PM,, ¥ HLHET AOD #:% 5, ifi RMSE ¥
fik. A RMSE KE, ASCTEWEA YR K
%, R* Fl RMSE U2 3 B R &= B
M, AR AOD HUHiE A4 & (k2% 7] . [KUONAEA
WX, AOD FHH KB L A I i ™ &, @

b b—AsEge b, Frbl AOD R R* A T ik v HLGA (4D 5 I AU AN Re 58 4 IR B L S
80
70
% ooF
i:ﬁ 50
P
R 40
2 301
i 'l
201 , “ | 4
10 ’ L 1 1 1 L 1
0 5 10 15 20 25 30 35
Rt
(a) SRIHEAA S WLIME A FL L (31 ANE RO MG, 40 1 AW = 578 55)
30 T RF &?%:_VRMSE:6.416 1, R?=0.827 26 70 T AOD i : RMSE=13.369 7, R*=0.273 57
*®
70k * 65
60 » o 9 * *
= ] * ' N E 551 ¥ .
E 50+ o e ; 50 * - T
o kﬁ L = r * " ’._/__
o * s A 8 15 . el
2 40¢ * /.Af %, 2 *
H * i w40} it
30l o * b ” T Wk E
o 34 s % 7o
= -
20 - * .
*-1(- 30 '* ey *
10 : : : . . . 25 s ; s ; ; .
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
LIl 5
(b) AT EIE R B R G TR b (c) #&7T- AOD J5 VM HUS B K% Geit-dabs
E5 201544 H 17 HERER
Fig. 5 Experimental results on 2015.4.17
£1FERMTHE
Table 1 The average values of assessment indices
- R? RMSE
LA
i ST RE S HT- AOD W RF B ST AOD i
SEHIMH 0.879 2 0.170 1 3.6193 7.493 9
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