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PM, . Concentration Influencing Factors in China Based on the Randdlﬁ;;Forest

Model ‘ = /
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(1. College of Geography and Tourism, Anhui Norm"a;l_ University, Wuhu 241002 f China ;2. "Proyincial Key Laboratof%f of. N;‘itp‘[‘;tl
Disaster Process and..,P'revention, Anhui Province, Wuhu 2{1"1(')02_a China) ¥ T z -
AbS.tr'élEt; In thi“slf ]')apler, aerosol optical depth ( AOD) 7 glgfz;tion (DEM) , annual,.-‘};récipi'fation‘ PRE)‘ , annual average températ‘l}re'
(TEM) , ‘annual ayerage wind speed (W$) y 'poﬁ‘q}ﬁ‘goﬁ'f.density (POP), gross dgmesti¢ product density ( GDP) , sand-normalized™
difference veget.at‘ion"in_dex (NDVI) weré'lselecut.ed as/factofs .il,nﬂ'uencing PM, (:onqéhtr?lion. The r':?ndom forest model , order of feature
importance, and partial. dependency plots| were” appliedj tg investigate these factorsi-and their regional differences in PMj, spatial
pattér;l. The results showed that @ The rand'(l)m forést model was more accurate than multiple regression, generalized additive“, and
bé(:k,propgéation neutal network models in estimatil;lg PM,  concentration, which' can be applied tofquantifying PM, 5 influencing
factors. PMZ_S‘JconcentraLti(;n initially increased and’ then'“.r;:l_maiﬁed stable with increases in AOD, POP, and GDP, and initially
decraséd fnd then stabilized with increases in PRE, WS and NDVL. The responses of DEM and TEM to PM, ; concentration changed
from decline to ascend and then changed to decline again. 3 AOD had the largest influence on PM, , annual concentrations with a
spatial irllﬂuencing magnitude of 37. 96%), whereas PRE had the least influence with a merely individual spatial influencing magnitude of
5.75% . @ The relationships between PM, ; pollution and influencing variables vary with geography and thus exhibit significant spatial
heterogeneity. The same factor had different spatial influencing magnitudes on PM, ; annual concentrations in seven geographical
subareas. AOD had the greatest influence on PM, ¢ concentration in the south of China, with the least influence in the northeast.

Key words:PM, ; ; influencing factor; regional variation; random forest; China
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Fig. 1 Map of China and the its seven geographical subareas
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Fig. 2 Spatial pattern diagram of independent variables in 2015

ARICHET360 808 VL FEREA KL I , K5 T A 2
PR i AL B P, AR S BE AR g PR A8 B #y
HEREHLARAR [ A A (18] 3). F& 12 919 B3l 43
SRAERIIRAR | A IR A B RURS B (R? ) i 5%
Wi PRI 26 PM,, s ¥ J32 245 18] 43 A1 B 52 1 K ).

P HCH 1] ( partial dependency plot) 7R T AL#E
R rh A B S OO ST UG AR T 45 2R Y
TR, B Ry — Tl X6 AL 27 > 45 2R 1) T gk e )

J7 2 (R bR R T o [ A A
R A R A 2 B U R B ST (A .

fulas) = E [f. ] (1)
S gL SR (A S rh g B AL ARAE T ) |

xs AR 141 5 B2 25 T Y 728 | e SR BLAE 27 S LAY
T I e AR
L4 ) XA
I SCRT s AR ( GAM) J& Hastie AT R Ry —
Tl A5 T S R R T SO AR A Y Al 2 ] A A
B R RS d A TS X A PR -
11V R BGU G . BB T IS BOE S HU5 Y i
ST AR T (- R, BB S A Sh ik RS IS 2
T
glp) =55 +5,(X)) +5,(X,) + - + S,,(Xp)
(2)
AP u=E(YIX,,X,, -, X,) ,g(n) EIEFEREL X,
SRS 5, (X,) RARBHCER R, B 7ok



2060 w5 #® % 41 %
|
: AOD DEM GDP POP [ 7 ik :
| FAs ik |
e s : PRE TEM WS NDVI PM s :
| |
: Wy WHHE. TORBERIERIUA l
|
| |
| I HEAR(10%) — HAR BT  — Wi HL(90%) I
| |
RFEiHY | I
| |
W resomma REpORE ||
| |

3 REHRREERE

Fig. 3 Diagram of random forest model
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Fig. 4  Scatter plots of PM, 5 annual concentration for model estimation and original data
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