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Introducere

Atmosfera si interactia acesteia cu radiatia electromagnetica

Tehnici de investigare

Algoritm pentru determinarea profilelor verticale de concentratie volumicd a
aerosolilor din date Lidar si de fotometrie

Rezultate experimentale

Concluzii

Bibliografie
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Motivatie

Determinarea concentratiei aerosolilor

Aerosol- definitie

Studii sandtate, mediu, climatologie

Utilizare Liric- LIdar Radiometer Inversion Code

e Determinarea concentratiilor volumice si variatia
acestora pe verticala
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* Depolarizare volumica
* Variatia pe altitudine si in timp a straturilor
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- Fotometru solar

* Principiu
® Moduri masurare

* AERONET

* Valori pentru intreaga
coloana

[http://www.enviroscopy.ro/en/produse/automatic-sun-tracking-photometer/attachment/ce318-nasa/ |
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Fotometru

Concentratia aerosolilor fini si grosieri

LIRIC

7
N

Variatia concentratiei pe atitudine

Lidar
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Liric
Algoritm ce foloseste date de Lidar si fotometru

Determina concentratia si distributia pe altitudine

Aerosolii sunt impartiti in fini si grosieri sferici si
nesferici

Principiu
Parte de preprocesare
Parte de procesare
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Etape procesare Liric

Convertirea NetCDF -> MDB
Synthesizer
e Medieri semnal lidar
e Lipire analog+ numadrare fotoni
— 3 sau 4 semnale mediate
TropoExport
e Limita inferioard, superioarad, punct de calibrare

— semnal util
Manual Retriever
e Parametrii

— profilele concentratiilor volumice
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Date fotometru
Seronet

Semnal Lidar elastic: 355 nm,
532nm. 1064 nm s1 ewventual
semnalul 532 perpendicular

Il

Synthesizer
-medierea semnalelor Lidar

- lipirea semnalului analog cu
cel numarare de fotoni

14

TropoExport
-alegerea punctului de referinta

- alegerea limite1 infericare a
semnalului Lidar

-alegerea limite1 supericare a
semnalului Lidar

Alegerea de catre
utilizator a
punctului de lipire
pentru  cele doua
tipuri de semnale

11

Manual Retriever

-determinarea profilelor de concentratie ale particulelor
fine s1 grosiere (sferice s1 sferoide)

Alegerea
parametrilor
k. f d
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- Manual retrieval parameters

Weighting coeffidents

Lidar signals:
ksss = p,0001
ks:z = 3205
Kiost = ge-ps5

kzz1 = g5 5apg

Total concentrations:

Fﬂm= 1.0
F:phﬂ'l-zl = 1.0

'themli:= 1.0

Polarization parameters
Molecular depolarization:
X=2= 0,02

Parallel leakage:

H==2 = 0,03

Optimization options
Function tolerance:
Tolew = 127
Parameter tolerance:

Tole= 4eq7

foee= 4 FPhotometer parameters
Concentration smoothnesses: Altitude displacement (m):
dee = 1.0 Bherem = .0
anenicst = 1,
derersic = 1,0
G = 10 Save ] [ Cancel
i = — — — —
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Suprapunerea semnalelor Lidar calculate cu cele mdasurate

Valorile calculate pentru concentratiile particulelelor fine si grosiere nu
diferd cu mai mult de 5% fatad de cele declarate de Aeronet.
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@ Retrieving.. (Dane)

- s - -
+ The refrieval has completed successfuly
Matieb output | Sohution plots
8 94 30 -
h=355 N=532 —fe
7 por=080 89 AOT=0.453 — phericl
5 Bint=9.71e03 - 74 Bint =7.13-03 — spheroid
p=827 P=635 3004 Ve =0.095
; &3 V€ =008
44 59 Vs =0.05
V{ns=0.00
3 4 7504
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0 0w 10 W B MW W 0

Tteration of the optimizaton process:

m 1w W w

0.03 oM 0.05 0.06
0 et

Save data in an Excel il along with the Access datzbase

Save Cancel

—_—




Rezultate experimentale

Studiu caz 8 -9 iunie 2012
Studiu caz 24 septembrie 2012
Stabilitatea solutiei

Influentad sincronizdrii temporale
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| Studiu de caz 8-9 iunie 2012

8-06-2012,10:00-11:06 8-06-2012,11:06-11:59 8-06-2012,16:45-17:45 8-06-2012,17:45-18:20
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Source % at 44.35N 26.03E

Meters AGL

NOAA HYSPLIT MODEL"
Backward trajectories ending at 1100 UTC 08 Jun 12

NOAA HYSPLIT MODEL
Backward trajectories ending at 1700 UTC 09 Jun 12
GDAS Meteorological Data

GDAS Meteorological Data

06 00 18 12 06 00 18 12
06/08 06/07
Job ID: 18689 Job Start: Sat May 9 16:49:19 UTC 2015

Source 1 lat.: 44.248000 lon.: 26.029000 hgts: 3000, 2500, 1000 m AGL

Trajectory Direction: Backward Duration: 50 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 8 Jun 2012 - GDAS1

Source * at 44.35N 26.03E

Meters AGL

30

T T T T 1
12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18
06/09 06/08 06/07 06/06 06/05

Job 1D: 153923 Job Start: Thu May 7 12:13:45 UTC 2015
Source 1 lat.: 44.348000 lon.: 26.029000 hgts: 5200, 3000, 3300 m AGL

Trajectory Direction: Backward Duration: 120 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 8 Jun 2012 - GDAS1

EGY IS




Rezultate studiu de caz 8-9 iunie

>2 km
e Amestec particule fine si grosiere
e Aerosol urban

1 km

e Amestec particule fine si grosiere
Concentratie mare de particule fine
Aerosolul provine din regiuni apropiate
Focuri in Sudul Romaniei
-> fum

Amestec particule fine, grosiere sferice, grosiere nesferice
e Praf saharian

e Fum
e Aerosol marin
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mde caz 24 septemb

24-09-2012,11:01-11:59

24-09-2012,15:53-16:58

rie 2012

24-09-2012,18:00-20:30

3500 — fine 3500 — fine 3500 — fine
sferic — sferic sferic
3000 = sferoid 3000 = sferoid 3000 = sferoid
2500 2500 2500
E E E
2 2000 2 2000 2 2000
° ° el
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0 -~ 0 bt 0 -
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Concentratie (ppb) Concentratie (ppb) Concentratie (ppb)

1064 nm time series
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12/09/24 12/09/24 12/09/24 12/09/24 12/09/24 12/09/24 12/09/24 12/09/24 12/09/24 12/09/24
System: RALI System: RALI

Emission: 01064nm, Detection: 01064nm, Polarization: total
Location: Bucharest, Romania, Lat. 44.348N, Long. 26.029€, ASL 093m
Spatial resolution: 3.75m, Temporal resolution: 61s

Emission: 00532nm, Detection: 00532nm, Polarization: cross/parallel
Lecation: Bucharest, Romania, Lat. 44.348N, Long. 26.029E, ASL 093m
Spatial resolution: 3.75m, Temporal resolution: 61s
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Source x at 4435N 26.03E

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 24 Sep 12
GDAS Meteorological Data

NOAA HYSPLIT MODEL
Backward trajectories ending at 1600 UTC 24 Sep 12
GDAS Meteorological Data

& -
T T T -—f u
06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
09/24 09/23 09/22 09/21 09/20

Job ID: 184409 Job Start: Fri Jun 12 20:38:07 UTC 2015
Source 1 lat.: 44.348000 lon.: 26.029000 hgts: 1500, 2000, 2700 m AGL

Trajectory Direction: Backward Duration: 120 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 22 Sep 2012 - GDAS1

Source % at 44.35N 26.03E

Meters AGL

T T
12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
09/24 09/23 o9/22 0g/21

Job ID: 165615 Job Start: Fri Apr 3 15:49:06 UTC 2015
Source 1 lat.: 44.348000 lon.: 26.029000 hgts: 1200, 2000, 2800 m AGL

Trajectory Direction: Backward Duration: 100 hrs
Vertical Motion Calculation Method: lodel Vertical Velocity
Meteorology: O000Z 22 Sep 2012 - GDAS1
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Rezultate studiu de caz 24.09

Evolutia straturilor in timp
Amestec particule fine si grosiere sferice, steroide
Praf saharian

Fum
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~ Stabilitatea solutiei
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~Stabilitatea solutie
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~Influenta sincronizarii

emporale

g
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Influenta sincronizarii temporale
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“Concluzii

Am determinat profilelor verticale ale concentratiilor particulelor fine
si grosiere: sferice si sferoide si evolutia acestora in timp

Analizarea stabilitatii solutiei la variatia parametrilor introdusi de
utilizator k,

Algoritmul ofera solutii doar in cazul unei atmosfere stabile, fara nori

Am remarcat probleme ale softului cand gradul de sfericitate al particulelor
este extrem (conform Aeronet este sub 10 % sau peste 90%)

Stabilitate mai micd a solutiei pentru cazul in care se foloseste canalul lidar
532 nm perpendicular

Metoda laborioasa

Studii viitoare
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