Training data set

» Measurement sites’ description (coordinates, typology)

For each station (107), every hour 2012 % 2016:
> Measurements (when available)
> CHIMERE + WRF data
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Pollutants and sources

Primary pollutants
Carbon monoxide Secondary pollutants
co
Sulphur trioxide Nitric acid

Sulphur dioxide $03 HNO3
S0z
Nitrogen dioxide Sulphuric acid
| Ammonia NO2 H2504
NH3

Hydrogen peroxide
H202

Ozone |
Volatile organic compounds ' Am:l‘““_l'_“m O3 Particulates
VOCs 3 : Hy (PM)

/

Factories
Shipping

@ BN Vehicle exhausts

.=
\l

s

e
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Pollutants and interactions in the atmosphere

© S

¥

A L

GROUND - LEVEL :

Pl Lk o Qo

4 CHEMISTRY OH removal

“ NITROGEN OXIDES ozone HO, removal at @

VOLATILE ORGANIC COMPOUNDS R at high NO_
emissions
(natural, @ @ @
ch anth.r opo- complex
genic) degradation
; of VOCs
- 0 ot vocs. co
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Example during summer

a0

Statian Mezure Type | Courbe | |14
Ly'OM Centre Al o\ Anne Horaire
LvOM Centre Fingpers o amie Horaire [
Lv'0OM Centre Sl Horaire
LYOM Certre Farizz A Aoas Hoare [N
Lv'0OM Centre Flanfgts PSS FEARS Horaire

degréC

(19/07/2018)

120
70

MF LvYOM BROM Aot Haoraire 100
MF LYON BRON  Fammsains Horsire [N 60

a0

50

[=11]

40

40

20

20
18/0718 19/0718 19/0718
00:00 04:00 08:00

19/0¢18 19/0718
1E:00 20:00
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Pollutants and interactions in the atmosphere

Example during winter

(09/01/2018)\ #(10/01/2018)

Statian Twpe | Courbe St ™ ‘u T
' a : Haoraire : | |
Horzire ([N ©
Haoraire .
Horaire - B
. Haraire .2
MF LYOM BRON Horaire [N

23/01/2018

n'air
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M ea S U re m e nts D ata ﬁ I e! R Challenge_Data_M02_2012.RData

12

24 files > hourly concentrations for :
4 polluants : NO2, O3, PM10, PM2.5
6 years for each pollutants

+ 2 files > Description of the stations
(1 Excel & 1 RData)

R Challenige_Data_M0Z_2013.RData
R Challenige_Data_M0Z_2014.RData
R Challenige_Data_M0Z_2015.RData
R Challenige_Data_MN0Z_2016.RData
R Challenige_Data_MN0Z_2017.RData
R Challenige_Data_03_2012.RData
R Challenige_Data_03_2013.RData
R Challenge_Data_03_2014.RData
R Challenge_Data_03_2015.RData
R Challenge_Data_03_2016.RData
R Challenge_Data_03_2017.RData
R Challenige_Data_Pr10_2012.RData
R Challenige_Data_Pr10_2013.RData
R Challenige_Data_Pr10_20M4.RData
R Challenige_Data_Pr10_2015.RData
R Challenige_Data_Pr10_206.RData
R Challenige_Data_Pr10_2017.RData
R Challenge_Data_Ph425_2012.RData
R Challenge_Data_Ph425_2013.RData
R Challenge_Data_Ph425_204.RData
R Challenge_Data_Ph425_2015.RData
R Challenge_Data_Ph425_206.RData
R Challenge_Data_Ph425_2017.RData
R Description_Stations.RData

B Description_Stationsxlsx

At mo)

—
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/ 2\

| Description_Stations.xlsx

Measurements sites description

Stations

13

Explanations

At mt;)

B C | D [ E | F | 5 | H | [ | J K | L | M | N | s [ P
idPolair \ nom_station ~  coord_x 190~ coord_y_ 19~ ¥_lamb2 |~ Y _lamb2 |~ LOM |~ LAT - Département | ~ Zone_EPCI typologie |~ NOZ_influenc ~| NWO2_ 2012 - NOZ2_ 2013~ HNO2_2014 ~| HNO2_2015~
15013 Champ_sur_Drac | 914668, 44 65445968.5 867090.82 2014539.48 7286593518272 45.0795945160278 |sé&re CC Sud Grenoblois Peri-Urhaine Fond 1 1 1 1
15017 Fontaine_les_Balmes 910970.88 6458165.5 863285.49 2026715.96 6869696547199 45,1904939464065 |sére CA Grenohle Urbaine Fond 1 1 1 1
15018 wairon_Urbain 902699 6ATETIE 854847 2045221 .5894433313129 453,3600137204882 |s&re CaPaysVoironnais Urbaine Fond 1 1 1 1

|15031 Ecrins 973315.81 6439213 92585202 2008282.66 4693006287800 44,9980956246031 |sére CCdu Briangonnais Rurale &
15038 Saint_Martin_Heres 915202 6457516 868526.98 2026110.36 7532526468808 45.1830269553378 |sére Ca& Grenohle Urhaine Fond 1 1 1 1
15039 Grenohble_Rocade_Sud 912411.38 6454550.5 864757.05 202321011 7037695670100 45,1584201584421 |sére CA Grenohle Peri-Urbaine Trafic 1 1 1 1
15043 Grenoble_|les_Frenes 91491e 6455102 867260 2023683 . 7358243832881 43.1617064773352 |s&re Ca Grenohle Urbaine Fond 1 1 1 1
/15045 Wif 91067863 6443436.5 863119.88 20119659.78 6768932836663 43,0380393471876 |s&re Ca Grenokle Peri-Urbaing Fond 1 1 1 1
' |15304e Grenohle_Boulevards 912650 6457173 265973 2025748 L 7206301771691 45, 1807246302755 |sére C& Grenokle Urbaine Trafic 1 1 1 1
15048 Gresivaudan 925945.81 6A68636.5 878184268 2037325.38  .BB239598747AT 45,27959648220649 |sére CiC du Pays du Grésivaudan Peri-Urbaine Fond 1 1 1 1
P . Q . R | 5 | T | U v WX Y z AA AB | AC | AD | AE | AR | AG | AH | A AL | A | AL | AM
1| NO2_2015~ NO2_2016 ~ NO02_2017 ~ | 03_influen| ~*| 03_20]~ | 03_20]~ 03_20]+| 03_20]~ 03_20.~| 03_20.~ PM10_influen ~ PM10_2( * PML10_2( * PR10_2( * PR10_2( * PI10_2( * PRL10_2( * PM25_influen ~ |M25_2 * \M25_2 ¥ M29_ 2~ M25_2 ~ |M25_2 ~ |M25_2 * 7
2 | 1 1 1 Fond 1 1 1 1 1 1 A, A,
3| 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 1 A,
4 | 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 A,
3 | Fond 1 1 1 1 1 1 A, A,
6 | 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 1 A,
7 | 1 1 1 [ Trafic 1 1 1 1 1 1 Trafic 1 1 1 1 1 1
8 | 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 1
a | 1 1 1 Fond 1 1 1 1 1 1 Fond 1 1 1 1 1 1 A,
10_ 1 1 1 [ Trafic 1 1 1 1 1 1 A,

—
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B Description_Stations.xlsx

A B

1 | Column_Mame BExplanation

2 idPolair IO of the station (R00Y = X{=0rganisme 1D ; Y¥Y =Station 1D)
3 nom_station Mame of the station

d4 coord_x 193 Coord in Lambert 93

5 coord_y 193 Coord in Lambert 93

6 ¥ _lamhba2 Coord in Lambert 2

7 ¥ lamb2 Coord in Lambert 2

8 LOM Coord Longitude in Decimal Degree

a LAT Coord Latitude in Decimal Degree

10

Département  Zone Level Department

11 Zone_EPCI Zone Level Cross-Town

12 typologie Typology of the Station : Urban, Periurban, Rural

13 | NOZ_influence Influence of the measure MO2 : background (fond), traffic (trafic), industrial (industriel)
14 MO2 2012 MO2 measurement representative this year 7 (1=yes ; ""'=No)

15 MOZ 2013 M2 measurement representative this year 7 (1=Yes ; ""'=No)
16 MOZ2 2014 MO2 measurement representative this year 7 (1=Yes ; ""'=No)
17 MOZ2 2015 M2 measurement representative this year 7 (1=yes ; ""'=No)
18 MO2 2016 M2 measurement representative this year 7 (1=Yes ; ""'=ho)
19 MOZ2 2017 MNOZ measurement representative this year ¥ (1=Yes; ""'=No)
20| 03 influence Influence of the measure Ozone: background (fond) (Mo Ozone measurment in trafic orindustrial influence)
21 03 2012 Dzone measurement representative this year 7 (1=yes; ""'=No)
22 032013 Dzone measurement representative this year 7 (1=yes; ""'=MNo)
23 03 2014 Dzone measurement representative this year 7 (1=Yes; ""'=Mo)
24 03 2015 Dzone measurement representative this year 7 (1=Yes; ""'=Mo)
25 03 2016 Dzone measurement representative this year 7 (1=Yes; ""'=Mo)
26 03 2017 Dzone measurement representative this year 7 (1=Yes; ""'=Mo)

27 | PML0_influence Influence of the measure P10 background (fond), traffic (trafic), industrial {industriel)

Stations Explanations At
n IO‘ votre parten’air
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« Data pollutant » description

R Challenge_Data_M02_2012.RData

B Description_Stations.xlsx

Organisme;Station; esur*e;Date;"u’aleur*|

W, ; 72012 B9:68;46 £ e

@4; @1/e1/2612 B1:60;42 o - Qidpulair ') nom_station | coord_x_|9~
5 B13A0 01701 /2012 B2:60;38 - - 15013 Champ_sur_Drac 914668, 44
15;813; 864 ; B1/81/2612 63:88;37 3 |15017 Fontaine_les_Balmes 91087088
15;@13; 004; @1,/81/26012 &d:09;36 4 |13018 “airon_Urbain 902693
15;@13; 064; A1/@1/26812 85:00;31 o T
15;813; 6864 ;81/61 /2612 86:6@; 33
15:813; 004 ; 01,61/2612 67:00;33
15:813; 004 ; 01,61/2612 68:00;33 - .
15:813; 004 ; 61,61/2612 69:08;28 - -
15:813; 004 ; 61,61/2612 16:08;22 1
15:813; 004 ; 01,61/2612 11:08;17 2
15:813; 004 ; 61/61/2612 12:08;24
15:813; 004 ; 01,61/2612 13:08;23
15;813;064; 01,/61/2812 14:00; 12
15;813; 064; 01,/01/2812 15:00;6
15;813; 064; 01,/01/2612 16:00;8
15;813;004; 61,/61/2812 17:08;32
15;813;004; 01,/61/2612 18:00;33
15;813; 004; 61/61/2612 19:08;41
15;813; 004 ; 61,/61/2812 20:00;42
15;913;664;al /61 /2612 21:6a;39
15;813; 864 ;81/61 /2612 22:6@;32
15;813; 6864 ;81,/61 /2012 23:88;31
15;813; 864 ; 52 /61 /2612 60: 88; 25
15;813; 864 ; 52 /681 /2012 @1:88; 14
15;8913; 864 ; 52 /61 /2012 @2:88; 14
15;813; 864 ;52 /61 /2612 63:6@;28
15;8913; 864 ;52761 /2612 ad:68;26
15:813; 00d; 62,61/2612 65 :08;23
15:813; 064 ; 62,61/2612 66:08; 24
15:813; 004 ; 62,61/2612 67:08;26
15:813; 004 ; 62,61/2612 62:00;30

Column_Mame
idPalair

ID of the station (3o00YY = 3= Organisme |D ; ¥YY =Station 1D)

‘_‘x_l —
At mO ) votre parten’air
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« Meteo data »

At each measurement site, each hour 2012 to 2016:

T2 : 2mtemperature , °C : ' :
Q2 : 2m specific humidity, kg/kg —_— Froe Troposphee
*  RH2 : 2m relative humidity, % .
TR 1ot h
* Ul1l0, V10 : 10m wind components U & V, m/s = | —=2pping inversion o % "
s g Ty
* VV10, DV10 : 10m wind speed & direction, m/s , deg _%. Residuall ", ResidualL
T 1ooo] :
PSFC : surface pressure, Pa : X
Convective BL X

*  PRECIP : precipitation, mm,

A TN "ID A 1IN NDIDIIND

*  PBLH : PBL height : mixing height, m

- HFX : sensible heat flux, W.m-2 0 B 12 18 24

i Local time
* LH : latent heat flux(surface evaporation), W.m= Sunfize ; Sunset

- ALBEDO
- SNOWC : flag indicating snow coverage (1 for shnow cover)

- Geop500hPa et geop750hPa : geopotential altitudes at 500 et 850hPa, m
—

At m Ovr votre parten‘air
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(i) i https //dbcenter.orgieventsSwrf-nmm_tutorialdé_summerPresentations Sk WREFRKMM_tuitensl_Sug2006_land-radiztion pdf w3 i, Redhercher

Zoom autamatique =

land-surface - ABL - radiation interactions

above-ABL above-ABL
dryness cloud cover stability

incoming o -~ ¢ precipitation \\ d
: T ' sl
\ '

solar Sp—
=
1 AES

L
L1

boundary-layer
growth

e N EE\U gt

reflected
solar

+ positive feedback for C3, C4 plants, negative feedback for CAM plants
&« negative feedback above oplimal values —= positive feadback

—e surface layer/ABL processes —— land-surface — radialion === - - nagative faadback "‘) —
A
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060515/1800v018 HAM 500 MB HGT, GEOQ ABS VORTICITY
60 R T L VT

Geopotential 500/ 700 hPa

* Geopotential height is a vertical coordinate
referenced to Earth's mean sea level

puno; dyd-xapul/m/Bi0 eIpawim sSuowwos//:sdpy

‘urewoQ 21|qnd ‘/sisAjeue/poidmu/quid/anob-eeoudaou-ooummm//:dpy

‘a)Isqom 99119 Jayiea) [euonen - Aousbe juswulanob S B ‘YYON 4O Yyoueld e Si ydiym ‘SAMN Ag

€29856

* geopotential height of a certain pressure level 32
= the geopotential height at which that pressure occurs 28

- ! D
e

Al /Y A < v%,_

N
é}m ST VALIN ?ﬂgN éﬁ;fz 06 1Bér[:""m: 7

At an elevation of f, the geopeotential is defined as: 16

05/15/2006 0OUTC 01

h
$(h) =fnl glep, z) dz,

where gle, z) is the acceleration due to gravity, @ is latitude, and 7 is the geometric elevation. Thus geopotential is the gravitational potential energy per unit mass at
that elevation k1]

The geopotential height s

e
Zs(h) g

which normalizes the geapotential to g, the standard gravity at mean sea |eve [otetion needed]

. votre parten’air
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Global & synoptic patterns =
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https://en.wikipedia.org/wiki/Geopotential_height

« Meteo data » : WRF output

WRF_YEAR.RData

YEAR = 2012 ¥% 2016
dataframe « wrfdata » : 1 row = 1 hour : date column
IdPolair = id station ex 15017, 15203...

> load( "'meteoWRF 2013.RData’)
= 1s{)

[1] "wrfData"

= head({wrfData)

date idPolair T2 02 Ule V1e PSFC PBLH LH  HFX ALBEDO
1 2013-01-01 00:00:00 7001 3.1 0.0044 0.7 5.0 96993 © 0.0 0.8 0.1
2 2013-01-01 ©1:00:00 7001 3.3 0.0045 1.7 7.5 96947 530 17.9 -65.1 0.1
3 2013-01-01 ©2:00:00 7001 3.6 0.0046 2.3 8.5 96965 563 18.4 -48.7 0.1
4 2013-01-01 03:00:00 7001 3.9 0.0046 2.3 7.6 96973 557 24.4 -47.1 0.1
5 2013-01-01 ©4:00:00 7001 4.3 0.0047 1.8 7.2 96959 582 25.8 -56.8 0.1
6 2013-01-01 ©5:00:00 7001 4.8 0.0048 1.6 7.1 96945 552 23.9 -52.1 0.1
SNOWC HR2 VV1@ DV1@ PRECIP
1 ® 99 5.1 188 ©.00
2 @ 90 7.7 193 8.6l
3 @ 90 8.8 195 0.17
4 © 89 8.0 197 0.41 —
" 5 ® 88 7.4 194 ©8.36 nair
6 @ 87 7.3 192 ©.26



« Meteo data » : Geop500hPa et
geop750hPa

Geop.idstation.YEAR.dO2.RData

> load('Geop.15017.2012.d02.RData")

YEAR = 2012 % 2016 T e
. . . . = s5tr({out)
Idstation : id station ex : 15017, 15203... ‘data.frame': 8785 obs. of 4 variables:
. s date : int 2012010100 2012010101 2012010102
d02 = doma/n_geop = France $ id_polair  : num 15617 15017 15017 15017 15017 ..
$ geop_p_5@BhPa: num 5550 5553 5556 5560 5564 ...
- dataframe: $ geop p_850hPa: num 1436 1434 1434 1437 1437 ...
= head(out)
date id polair geo p 500hPa geo p 850hPa date id_polair geop_p_508hPa geop_p_850hPa
— — = - - 1 2012010160 15017 5550.076 1436.409
2 2012010161 15017 5553.286 1434.187
3 2012010162 15017 5555.764 1434.181
4 2012010103 15017 5560.354 1436.774
5 2012010184 150817 5563.615 1437.479
6 iEIlEEIlIBlIBS 15017 5567.679 1439.133
=

—
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« Data pollution » : CHIMERE ouput

CHIMERE_YEAR.RData

YEAR = 2012 % 2016
—~ dataframe polChimere

val = concentration, pug.m-3

>

lhad['EHIHEHE_EEIS.RDHIE‘]

> head{polChimere)

= IR LI TR S

Param = O3, NO2, PM10, PM2.

£

date wval idPolair param

2013-01-01 60:00:00 42.8 15817 03

2013-01-01 60:00:800 42.9 15818 03

2013-801-81 00:00:80 43.3 15638 03

2013-01-01 00:00:00 43.2 156839 03

2013-01-01 06:00:00 43.3 156843 03

2013-01-01 66:00:00 42.4 15845 03

stripolChimere)
data.frame": 271787276 obs. of 4 variables:
% date : ¢chr "2013-81-01 B86:08:80" "2013-81-01 806:00:
% wval :num 42.8 42.9 43.3 43.2 43.3 42.4 43.3 42.4
% 1dPolair: num 15817 15818 15838 15039 15043 ...

: Factor w/ 4 levels "03","NO2" , "PM16*,..: 1 1

dram
5 p

At m @:ﬂ votre ;J:;arten’air
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