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Figure S1: RF and GB local comparison line plots are shown at the top and overall contributions at the bottom for July 2019.
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Figure S2: RF and GB local comparison line plots are shown at the top and overall contributions at the bottom for August 2019.
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Figure S3: RF local comparison based on the direction for August 2019.
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Figure S4: Showing the local interpretation comparison plot for the AOD feature in RF for July 2019.
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Figure S4 cont. Same as figure S4 but for the GB method.
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Figure S5: Showing the local interpretation comparison plot for the UWIND feature in RF and GB methods for July 2019.

- B4
01004 RF .
. - B3
0.075
- - B2
0.050 -

S .~ e oy
= 2 % ¥ a.l o) B
a ¥ 00257 s » ®n
= 1 ¥ . 3
é 3z 0.000 ‘.?s‘;,’ 4 SN o e —BDE;,%
5 g . '.'& : .\o . . &

* I
& -0025 *,qv, of —79 B
; i
oaso4f & 1 72
YL L+
T T T L T
-5 20 -15 -10 -0.5
UWIND
GB .
b5 - 300.4
o
5 01 W F302 5
v 1% . : o
22 P ang §22
B . o * P =z
%g 0.04 . .f ® 5 ‘. - e . w _mg_oﬁzs
| g
4 .
i
=01 - 799.8
H
-02 1 T = L T LS L3
-25 20 -15 -1.0 -05
UWIND
-5
GB .
0.2 - 30
". - 25
5 014
o - 20
EE= »
RZ i ‘tﬂn( 8
P E i w.— Yo new L@ 2
a3 00 # R - 15
_‘—f [ 4] , : -
v .
?. 2 : . - 10
014 4 -
i =
=02 T T T T T ol ]
75 2.0 15 1.0 05
UWIND

= 5000
- 7000
I 6000
- S000
-mi

-~ 3000

2100-RF
0,075 4
0.050 4 . =
TR
0.025 4
I .
o' Js‘
0,000 4 '&'~‘.- B ot AL
-0.025 1 "'q“* .
0,050 4
-0.0754 -
- . v - !
25 2.0 -15 -10 -0.5
UWIND
GB .
0.2
0.1+
Bad
004 | kj”'- ol Mu ew . w
. e * ®
i
014 & * -
H
S0 T T T T T
25 2.0 1.5 1.0 05
UWIND

84
- 83
- 82
- 81

L gp @

~ 13

- 77




RF
0.3 - 300.4
.
N
_—— . -302 5
g o a3 =
8L P11 ¢ =z
g ﬂ. -~ 300.0 "&
T X 5
 ich O R
C elie - 2998
0.1 :
T T T T T T
6 i 80 82 84 86
RH
35
GB
0.3 - 30
.
M I
_ 02- B R
g )
2 o - 20 a 2
= < >
¥ . £ g g
o B s 2
]
& oo -
!*l.v”uonmw & on evee -10
e Vo oot me . .
iy
0.1 4 :' 5
T T T T T T -0
76 8 &0 82 84 86
RH
GB -
.l . 0,75
03 - 1.00
: H
- : L _ =
2 024 . 12 8
E] %1
2z - - 150 22
52 014 3 g2
o
= L 175 E
= Gt -’*,‘\HQOM-g-— . e 200 w
o e L .
01 .
. - -2.25
0.2 s
T T T T T T x —‘2'50
76 1] 30 B2 34 Eb

RF ¢ - 8000
0371 - 7000
H L
0.2 = %000
o, - 5000
014 sl s
13 - a000 3
0.0 ‘,‘ - 3000
-* », B B s b
.' . 30 ?‘ -?‘- . .. . - 2000
0.1 - :
: ~- 1000
T T T T : - -0
7 78 80 82 &4 86
RH
GB -
0.4 - L 300.4
0.3 -
H
: - 300.2
0.2 .
-
& 01 18
~ 300.0
0.0 .
*_ﬁm.-.—»:-,—. - s
5.1 i -299.8
0.2 -
% 78 80 82 84 86
RH
r 35
GB -
A - 30
031 3 - 25
s
0.2 .
- 20
T o
< 014 N
¢ - 15
0.0 .
v BYpeg prem e o cee 10
-0.1 s
- E
~0.2 .
T T T T T T -0
76 8 &0 32 81 86
RH

SHAP value for

TEMP
SHAP value for

AOD

RH

RF .

0.34

0.2 1

R

PO

0.0

DEEEET

.*!.'.r::u’--:-.- ooom enne

-0.75

1.00
--125
—150 2
-175

-2.00

--2.25

GB .

0.44

0.3

. e

0.2

.

0.1

.

0.0

-0.1 4

0.2 4

."!-m.u---:.,— L R

Figure S5 cont. Same as figure S5 but for the RH feature.
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Figure S6: Showing the local interpretation comparison plot for the UWIND feature in RF and GB methods for August 2019.
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Figure S6 cont. Same as figure S6 but for the RH feature.
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Figure S7: Showing the local interpretation comparison plot for the AOD feature in the RF method for August 2019.
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Figure S7 cont. Same as figure S7 but for the GB method.
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Figure S8: RF local comparison based on the direction for July 2019.
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Figure S9: GB local comparison based on the direction for July 2019.
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Figure S10: GB local comparison based on the direction for August 2019.
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Figure S12: Displaying GB performance graph with and without random values on the left and explanation errors, computation time, and overall
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Figure S17: Spatial map using GB regression PMz.s concentration predictions for June—September (2014-2019).



Table S1. Best pipeline model given by TP algorithm for June — September (2014 — 2019)

Year/ | Months June July August September
XGBRegressor(AdaBoostRegressor(Select
FromModel(input_matrix, .
XGBRegressor(learning_rate=0.1, max_features=0.35000000000000003, . . XGB_Regressgr(SeIectFwe(lnput_
= - _ _ XGBRegressor(RobustScaler(input_matri | matrix, alpha=0.03),
max_depth=>5, n_estimators=100, threshold=0.25), - _ _ : _ _
- ; S . _ r x), learning_rate=0.1, max_depth=5, learning_rate=0.1, max_depth=5,
min_child_weight=1, learning_rate=0.01, loss=linear, ; . L - s - ! S
. — L . _ . _ min_child_weight=1, n_estimators=100, min_child_weight=1,
2014 n_estimators=100, n_jobs=1, n_estimators=100), learning_rate=1.0, = S9N — - _ L
R M = - - L n_jobs=1, objective=reg:squarederror, n_estimators=100, n_jobs=1,
objective="reg:squarederror", max_depth=3, min_child_weight=3, - TN
_ . _ L= subsample=0.9500000000000001, objective=reg:squarederror,
subsample=0.9500000000000001, n_estimators=100, n_jobs=1, L _
S S verbosity=0) subsample=0.9500000000000001,
verbosity=0) objective=reg:squarederror, verbosity=0)
subsample=0.9000000000000001, Y=
verbosity=0)
ExtraTreesRegressor(XGBRegressor(inp
. ut_matrix, learning_rate=0.1,
XC_;BRegreisor(SelectFwe(lnput_m DecisionTreeRegressor(RandomForestRegr | max_depth=7, min_child_weight=6, XGBRegressor(input_matrix,
atrix, alpha=0.012), - . -~ - Z L= . _ _
. ~ _ essor(SelectFwe(input_matrix, alpha=0.03), | n_estimators=100, n_jobs=1, learning_rate=0.1, max_depth=7,
learning_rate=0.1, max_depth=9, b —Fal P 05 biective=rea: d in child weidht=1
min_child weight=8 ootstrap=False, max_features=0.5, objective=reg:squarederror, min_child_weight=1,

2015 - — o min_samples_leaf=8, subsample=0.9500000000000001, n_estimators=100, n_jobs=1,
n_estimators=100, n_jobs=1, . | lit= . _ o —Fal SR,
objective=reg:squarederror min_samples_sp _|t-17, n_estimators=100), | verbosity=0), bootstrap=False, objective=reg:squarederror,

o y max_depth=7, min_samples_leaf=5, max_features=0.7500000000000001, subsample=0.9500000000000001,
subsample=0.9500000000000001, - = - - S
S min_samples_split=7) min_samples_leaf=4, verbosity=0)
verbosity=0) ; .
min_samples_split=15,
n_estimators=100)
XGBRegressor(input_matrix, XGBRegressor(SelectFwe(input_matrix, XGBRegressor(SelectFwe(input_matrix, | XGBRegressor(input_matrix,
learning_rate=0.1, max_depth=5, alpha=0.005), learning_rate=0.1, alpha=0.014), learning_rate=1.0, learning_rate=0.1, max_depth=10,
min_child_weight=1, max_depth=5, min_child_weight=1, max_depth=3, min_child_weight=3, min_child_weight=1,

2016 n_estimators=100, n_jobs=1, n_estimators=100, n_jobs=1, n_estimators=100, n_jobs=1, n_estimators=100, n_jobs=1,
objective=reg:squarederror, objective=reg:squarederror, objective=reg:squarederror, objective=reg:squarederror,
subsample=0.9500000000000001, subsample=0.9500000000000001, subsample=0.9000000000000001, subsample=0.9500000000000001,
verbosity=0) verbosity=0) verbosity=0) verbosity=0)
XGBRegressor(DecisionTreeRegre
ssor(RandomForestRegressor(input
_matrix, bootstrap=False,
x_features=0.5, . - . . DecisionTreeRegressor(LassoLars
min_samples_leaf=8, bRandomF_ore'T‘tRegressor(lnput_matrlx, bRandomF_oreitRegress?r(lnput:matrlx, CV/(SelectFwe(input_matrix,
min_samples_split=17 ootstrap=False, ootstrap=False, max_features=0.45, alpha=0.007), normalize=True)

2017 = = ' max_features=0.7500000000000001, min_samples_leaf=2, ’ ! '

n_estimators=100), max_depth=9,
min_samples_leaf=11,
min_samples_split=19),
learning_rate=0.1, max_depth=6,
min_child_weight=2,
n_estimators=100, n_jobs=1,

min_samples_leaf=4,
min_samples_split=13, n_estimators=100)

min_samples_split=13,
n_estimators=100)

max_depth=9,
min_samples_leaf=3,
min_samples_split=6)




objective=reg:squarederror,
subsample=0.55, verbosity=0)

XGBRegressor(input_matrix,
learning_rate=0.1, max_depth=7,
min_child_weight=1,

XGBRegressor(input_matrix,
learning_rate=0.1, max_depth=10,
min_child_weight=1, n_estimators=100,

XGBRegressor(input_matrix,
learning_rate=0.1, max_depth=5,
min_child_weight=1, n_estimators=100,

RandomForestRegressor(input_ma
trix, bootstrap=False,
max_features=0.75000000000000

2018 n_estimators=100, n_jobs=1, = SoL T~ = J2L T~ - les leaf=
objective=reg:squarederror n_jobs=1, objective=reg:squarederror, n_jobs=1, objective=reg:squarederror, 01_, min_samples_lea =2,
3 4 subsample=0.9500000000000001, subsample=0.9500000000000001, min_samples_split=3,
subsample=0.9500000000000001, S o . —
S verbosity=0) verbosity=0) n_estimators=100)
verbosity=0)
XGBRegressor(ExtraTreesRegress
or(input_matrix, bootstrap=False,
. . . . max_features=0.70000000000000
XGBRegressor(input_matrix, - . XGBRegressor(SelectFwe(input_matrix, - _
learning_rate=0.1, max_depth=9, égﬁiﬁegrrgizgg(lf prl:qt;)?]?jg')t(r‘]_S alpha=0.03), learning_rate=1.0, ?nli}]mslgﬁqse:rgwsplsesﬁtlfgf—z,
min_child_weight=8, min, child weight=1, n_estimators=100, | M¥X-eptn=5, min_child_weight=s, 1 eSimators=100),
2019 n_estimators=100, n_jobs=1, - _Wweignt=1, n_ s n_estimators=100, n_jobs=1, - ~ '

objective=reg:squarederror,
subsample=0.9500000000000001,
verbosity=0)

n_jobs=1, objective=reg:squarederror,
subsample=0.9500000000000001,
verbosity=0)

objective=reg:squarederror,
subsample=0.9500000000000001,
verbosity=0)

learning_rate=0.1, max_depth=5,
min_child_weight=1,
n_estimators=100, n_jobs=1,
objective=reg:squarederror,
subsample=0.9500000000000001,
verbosity=0)







