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Models Play a Critical Role in Linking Emissions to
Aerosol and Trace Gas Distributions and Subsequent
Effects

Air Quality Goals Air Quality Impacts
* fechnical feasibility * health and welfare
* economic issues * secondary impacts
* robustness * population exposure
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Atmosphere Interactions:
Gases, Aerosols, Chemistry, Transport, Radiation, Climate
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~ After Y. Zhang, Copenhagen, 2007
Temperature — chemistry — concentrations — radiative processes — temperature
Aerosol — radiation — photolysis — chemistry
Temperature gradients — turbulence — surface concentrations, boundary layer outflow/inflow
Aerosol — cloud optical depth through influence of droplet number on mean droplet size — initiation of precipitation
Aerosol absorption of sunlight — cloud liquid water — cloud optical depth



Chemical Transport Model

e 3D atmospheric transport-chemistry model (STEM-III)

%:—u -V¢. +£V-(pKVci)+ f.(c)+E
ot yo,

where chemical reactions are modeled by
nonlinear stiff terms

f;(c)=PR(c)-D;(c)c
e Use operator splitting to solve CTM

T AU2 TAU2 TAU2 A TAYU2 T AU2 T A2
M[t,t+At]_TX 'TY 'Tz -C 'Tz 'TY 'Tx



Numerical Air Quality Modelmg

e Mathematically represents
the important processes that
affect pollution

] Cifiitnjjll:uus f . ZIEtJ
e Requires a system of models 7 &Mj
to simulate the emission, - @5 [ 7

transport, diffusion, \
transformation, and removal \/
of air pollution

— Meteorological forecast
models

— Emissions models
— Air quality models




EULERIAN MODELS PARTITION ATMOSPHERIC DOMAIN INTO
GRIDBOXES

This discretizes the continuity equation in space

Solve continuity equation

*/ Z +«— forindividual gridboxes

V% 12X » Detailed chemical/aerosol models can
‘ presently afford -10° gridboxes

EQ|

* In global models, this implies a
horizontal resolution of ~ 0.5-1° (~50 to

100 km) in horizontal and ~ 0.5-1 km in
7 " vertical

 Chemical Transport Models (CTMs) use external meteorological data as input
(or run on-line)

. (%le/gl/%rigll Circulation Models (GCMs) compute their own meteorological flelds

From D. Jacob



VERTICAL TURBULENT TRANSPORT (BUOYANCY)

* generally dominates over mean vertical advection
» K-diffusion OK for dry convection in boundary layer (small eddies)
» Deeper (wet) convection requires non-local convective parameterization

Convective cloud

(0.1-100 km)
<< >

Wet convection is
subgrid scale in global
detrainment models and must be
treated as a vertical

I\/Iod_el | mass exchange
vertica separate from transport
levels

by grid-scale winds.

Need info on convective
mass fluxes from the
model meteorological
driver.

entrainment

\4
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Aerosols Are a Key Component in Urban Environments -- Impacting
Chemistry and Physics

TUV TOP
80km
Overtop O5= t!"'tk’ LA R ) F == O, (Dobson) below STEM top height
- .‘ ol T i l -
B &F = EP/TOMS Total Ozone (Dobson)
STEM TOP l ----------------------------------------------------------------------------------------------
15km
Ice cloud Heterogeneous )
........... »
rxns on dust for
NO,, O3, SO,, Output:
HNO, 30 kinds of
Water cloud J-values
..................... 'S for SAPRng
Inputs from l mechanism
STEM 3-D
field absorption by

gas-phase species = Fiiimn el
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reflection




Models are an Integral Part of Air Quality
Studies

Field experiment planning

Provide 4-Dimensional context of the
observations

Facilitate the integration of the different
measurement platforms

Evaluate processes (e.g., role of biomass
burning, heterogeneous chemistry....)

Evaluate emission estimates (bottom-up as
well as top-down)

Emission control strategies testing
Air quality forecasting
Measurement site selection



CMAQ Modeling System

* Model used by US EPA to forecast the AQIL

* Other than usual chemicals and aerosols, can predict
visibility, acid depositions and toxics

- A WRF-CMAQ online version is under development

MNMS
Meteorology Modeling S ystem
(Chapter 3)

i
MCIP

Meteorclogy-Chemstry
Interface Processor
{Chapter 12)

Fundamentals of
LUPROC Dynamics for CMAQ
Land use Processor ft-ﬂ'?if,ﬂft’r' 3

{Chapier 12)

MEPPS
Emission Modeling System
(Chapter 4)

Empsions-C hemistry
Interface Processor
(Chapier 4)

Program Control
Processing
{Chapter 15)

CMAQ Chemical Transport Model (CTM)

o

Process Analysis
(Chapter 16)
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Agpregation
{Chapter 17)

Integration of Science Code into Models-3 {Chapter 18) ﬁ""‘*—\___‘_-

Ciove ming
Equations
(Chapter &)
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Treatmenl
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Condition Processars

Cloud
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Transport
Algorithms
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Coupling Weather and Air Quality Prediction

Observations,
surface +
special

Land use
Roughness

C+pr
| Y & O




Need to Estimate Emissions at
Appropriate Scales



Inventories
“reference raw
emission data”

(point / line / area)

Emissions processing for AQM
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Foglio1

		Esempi di profili di speciazione

		BOTTARGA - Espace Mont Blanc

						9050		2153		2150

						Auto		Conifere		Latifoglie				PM

		13		Monoterpeni		0.00E+00		6.67E-01		6.00E-03				30		VOC

		12		Isoprene		0.00E+00		0.00E+00		9.46E-01				44		VOC

		11		Olefine (A.R.)		4.24E-02		3.18E-02		4.58E-03				58.1		VOC

		10		Olefine (B.R.)		9.12E-02		2.26E-02		3.26E-03				72.1		VOC

		9		Aromatici (A.R.)		2.10E-01		7.53E-02		1.09E-02				28		VOC

		8		Aromatici (B.R.)		1.74E-01		2.08E-02		2.99E-03				53.6		VOC

		7		Alcani (A.R.)		9.47E-02		1.13E-01		1.63E-02				100.1		VOC

		6		Alcani (B.R.)		1.59E-01		0.00E+00		0.00E+00				86		VOC

		5		Etilene		8.47E-02		0.00E+00		0.00E+00				106.2		VOC

		4		Chetoni		7.44E-03		0.00E+00		0.00E+00				43.9		VOC

		3		Aldeidi superiori		1.77E-02		0.00E+00		0.00E+00				54.1		VOC

		2		Acetaldeide		1.77E-02		0.00E+00		0.00E+00				0		VOC

		1		Formaldeide		3.76E-02		0.00E+00		0.00E+00				0		VOC

		14		XC		6.33E-02		6.94E-02		1.00E-02				0		NROG
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Pivot 96

		

		Macrosect		Dati		Totale

		1		Somma di  SO2		3508.7639985296

				Somma di  NOx		1701.3546939139

				Somma di  NH3		0

		2		Somma di  SO2		2927.7991966179

				Somma di  NOx		7413.9732440937

				Somma di  NH3		0

		3		Somma di  SO2		15763.1916207891

				Somma di  NOx		16443.5248327847

				Somma di  NH3		3.5324675325

		4		Somma di  SO2		2475.9135708156

				Somma di  NOx		477.2371233883

				Somma di  NH3		4523.9561496137

		8		Somma di  SO2		1617.628410245

				Somma di  NOx		19682.1362694368

				Somma di  NH3		2.8814076979

		9		Somma di  SO2		886.6240257582

				Somma di  NOx		1548.7093297366

				Somma di  NH3		29.6468416279

		10		Somma di  SO2		0

				Somma di  NOx		60.8733624454

				Somma di  NH3		3914.7466200847

		11		Somma di  SO2		0

				Somma di  NOx		0

				Somma di  NH3		0

		Somma di  SO2 totale				27179.9208227553

		Somma di  NOx totale				47327.8088557994

		Somma di  NH3 totale				8474.7634865568





Dati 96

		

		Emissioni CORINAIR, 1996

		Prov		Macrosect		Sect		SO2		NOx		NH3

		23		1		1		0		0		0

		23		1		2		0		334.5210058951		0

		23		1		3		104.7059992336		44.5014339958		0

		23		1		4		279.5381536113		81.4646365676		0

		23		1		5		0		51.3275757419		0

		23		2		1		157.6174165887		492.154552461		0

		23		2		2		277.063815115		940.2786113588		0

		23		2		3		16.4633113653		11.7508638492		0

		23		3		1		1168.3096363808		261.794245891		0

		23		3		2		0		0		0

		23		3		3		1533.9443704313		2017.123431228		0.6181818182

		23		4		1		0		0		0

		23		4		2		0		130.0546128666		0

		23		4		3		0		0		0

		23		4		4		0		0		0

		23		4		5		0		0		0

		23		4		6		306.3113720067		0		0

		23		8		1		5.5306638804		68.9843489865		0

		23		8		2		8.4837503406		83.5150084279		0

		23		8		3		0		0		0

		23		8		4		0		0		0

		23		8		5		4.4242295359		112.9574693573		0

		23		8		6		271.4460738398		3217.9977061332		0.5451027762

		23		8		7		0		0.1259666982		0

		23		8		8		42.083685989		580.2724571982		0.0632729167

		23		8		9		0		0.1243712944		0

		23		9		2		100.1466057333		14.119628583		0

		23		9		7		0		231.8347907428		0

		23		9		10		0		0		5.4032540529

		23		10		1		0		0		787.1390658466

		23		10		3		0		10.2074235808		0

		23		11		3		0		0		0

		24		1		1		0		4.9885572841		0

		24		1		2		0		1.9071213591		0

		24		1		3		125.9380490782		57.2816690903		0

		24		1		4		336.3398856716		107.1657169378		0

		24		1		5		0		67.5207879741		0

		24		2		1		238.0335910571		522.6372491619		0

		24		2		2		418.4405911671		999.3274391894		0

		24		2		3		24.8561087579		12.4834853853		0

		24		3		1		1405.738842777		345.2396620309		0

		24		3		2		0		0		0

		24		3		3		722.6609192195		1804.0853913822		0.1766233766

		24		4		1		0		0		0

		24		4		2		0		184.4754158594		0

		24		4		3		0		0		0

		24		4		4		0		0		0

		24		4		5		0		0		0

		24		4		6		76.5778430017		0		0

		24		8		1		5.159201381		64.4638306059		0

		24		8		2		10.2390090318		101.1062823616		0

		24		8		3		0		0		0

		24		8		4		0		0		0

		24		8		5		0		0		0

		24		8		6		104.2811302139		1228.4061888559		0.2180411105

		24		8		7		0		0		0

		24		8		8		42.2987644523		583.253918443		0.0632729167

		24		8		9		0		0		0

		24		9		2		138.7901329456		19.2143399273		0

		24		9		7		0		125.9468888581		0

		24		9		10		0		0		4.9376126852

		24		10		1		0		0		568.6243538457

		24		10		3		0		6.1244541485		0

		24		11		3		0		0		0

		25		1		1		0		0		0

		25		1		2		0		0		0

		25		1		3		33.6416497538		12.3214574245		0

		25		1		4		89.9360757621		22.1185055308		0

		25		1		5		0		13.9359765877		0

		25		2		1		65.4131568437		79.2281544207		0

		25		2		2		114.9628314859		151.0312066952		0

		25		2		3		6.8350941965		1.8893923826		0

		25		3		1		376.015883303		71.2675444818		0

		25		3		2		0		0		0

		25		3		3		270.897251595		421.418969053		0.1766233766

		25		4		1		0		0		0

		25		4		2		0		0		0

		25		4		3		0		0		0

		25		4		4		0		0		0

		25		4		5		0		0		0

		25		4		6		76.5778430017		0		0

		25		8		1		1.4858499977		18.5774727971		0

		25		8		2		8.8348020788		86.8242579798		0

		25		8		3		0		0		0

		25		8		4		0		0		0

		25		8		5		0		0		0

		25		8		6		14.1810877626		164.0731914345		0

		25		8		7		0		0		0

		25		8		8		18.4967478453		255.0706844064		0.0632729167

		25		8		9		0		0		0

		25		9		2		28.3023016203		3.9302058942		0

		25		9		7		0		13.2465008315		0

		25		9		10		0		0		1.4997280416

		25		10		1		0		0		277.3099840859

		25		10		3		0		0.556768559		0

		25		11		3		0		0		0

		26		1		1		0		0		0

		26		1		2		0		0		0

		26		1		3		87.0610993627		37.8163879464		0

		26		1		4		232.4663478762		70.0938555553		0

		26		1		5		0		44.1633060877		0

		26		2		1		180.2505403197		339.6067839492		0

		26		2		2		316.8919740401		648.6365793503		0

		26		2		3		18.8267231111		8.1070356826		0

		26		3		1		971.854445156		225.4405994634		0

		26		3		2		0		0		0

		26		3		3		1592.1877824898		3216.7753142106		0.7948051948

		26		4		1		0		0		0

		26		4		2		0		0		0

		26		4		3		0		0		0

		26		4		4		0		0		0

		26		4		5		0		0		0

		26		4		6		382.8892150084		0		0

		26		8		1		5.1179277699		63.9684313313		0

		26		8		2		11.5847073617		114.3432805692		0

		26		8		3		0		0		0

		26		8		4		0		0		0

		26		8		5		0		0		0

		26		8		6		179.1257600721		2124.2784654698		0.4360822209

		26		8		7		0		0		0

		26		8		8		22.4756994166		309.7159740874		0.0632729167

		26		8		9		0		0		0

		26		9		2		123.006157042		17.103673799		0

		26		9		7		0		255.3420731707		0

		26		9		10		0		0		4.9708727829

		26		10		1		0		0		668.2753957063

		26		10		3		0		10.9497816594		0

		26		11		3		0		0		0

		27		1		1		6.254069075		12.1150676901		0

		27		1		2		0		0		0

		27		1		3		266.2246980513		128.1955889481		0

		27		1		4		1528.1243750097		251.0917670113		0

		27		1		5		0		158.2027764742		0

		27		2		1		197.0110542947		521.9658241244		0

		27		2		2		346.2826684219		997.3977389335		0

		27		2		3		20.5724249687		12.4642058712		0

		27		3		1		2978.2218610383		811.6581454871		0

		27		3		2		0		46.2053571429		0

		27		3		3		1019.5111938043		2444.3885604442		0

		27		4		1		0		0		0

		27		4		2		0		0		0

		27		4		3		772.0344827586		0		0

		27		4		4		0		0		4523.1757084372

		27		4		5		0		0		0.7804411765

		27		4		6		0		0		0

		27		8		1		5.8195791578		72.6998435459		0

		27		8		2		2.9254311519		28.5640487637		0

		27		8		3		122.1685933399		861.784684497		0.1490656214

		27		8		4		86.9380014557		1492.8059883363		0

		27		8		5		13.2726886078		337.4749960799		0

		27		8		6		146.1797986034		1736.0331337482		0.3270616657

		27		8		7		0		0		0

		27		8		8		64.5235389951		889.5434370699		0.1265458333

		27		8		9		0		0		0

		27		9		2		79.4641545492		11.3539281389		0

		27		9		7		0		275.9477411308		0

		27		9		10		0		0		5.4879161198

		27		10		1		0		0		525.4538095785

		27		10		3		0		9.4650655022		0

		27		11		3		0		0		0

		28		1		1		0		0		0

		28		1		2		0		0		0

		28		1		3		86.479399367		33.8840079173		0

		28		1		4		230.8885219856		60.436479901		0

		28		1		5		0		38.0785839156		0

		28		2		1		156.4600409433		446.363364906		0

		28		2		2		274.9913943573		852.7988664247		0

		28		2		3		16.329026607		10.661571302		0

		28		3		1		964.9930776866		193.8261247649		0

		28		3		2		0		0		0

		28		3		3		2095.3545305321		4198.5338717882		1.7662337662

		28		4		1		0		0		0

		28		4		2		0		136.1630703454		0

		28		4		3		0		0		0

		28		4		4		0		0		0

		28		4		5		0		0		0

		28		4		6		861.5228150385		0		0

		28		8		1		5.7783055467		72.0186695434		0

		28		8		2		4.3296381049		42.8460731455		0

		28		8		3		0		0		0

		28		8		4		0		0		0

		28		8		5		0		0		0

		28		8		6		192.0892796935		2277.5358868222		0.4360822209

		28		8		7		0		0		0

		28		8		8		47.3531083403		652.9400126126		0.0632729167

		28		8		9		0		0		0

		28		9		2		388.0680972165		52.6210900283		0

		28		9		7		0		271.0276122506		0

		28		9		10		0		0		5.4879161198

		28		10		1		0		0		593.3924409051

		28		10		3		0		11.692139738		0

		28		11		3		0		0		0

		29		1		1		0		0.2375503469		0

		29		1		2		0		0		0

		29		1		3		27.5337997985		16.1882977864		0

		29		1		4		73.6318748929		31.7758811851		0

		29		1		5		0		20.0206987598		0

		29		2		1		28.1199416052		124.4822019458		0

		29		2		2		49.4366551654		237.739071527		0

		29		2		3		2.9408362064		2.9690451727		0

		29		3		1		307.4022086084		102.9720034537		0

		29		3		2		0		0		0

		29		3		3		356.0996177669		282.7956119627		0

		29		4		1		0		0		0

		29		4		2		0		26.5440243169		0

		29		4		3		0		0		0

		29		4		4		0		0		0

		29		4		5		0		0		0

		29		4		6		0		0		0

		29		8		1		1.733491664		21.6117933539		0

		29		8		2		8.2497158485		81.3378705648		0

		29		8		3		0		0		0

		29		8		4		0		0		0

		29		8		5		0		0		0

		29		8		6		148.2568266091		1760.9298120504		0.3270616657

		29		8		7		0		0		0

		29		8		8		12.7613221568		175.9507128652		0

		29		8		9		0		0		0

		29		9		2		28.8465766514		4.0757690755		0

		29		9		7		0		252.945087306		0

		29		9		10		0		0		1.8595418257

		29		10		1		0		0		494.5515701165

		29		10		3		0		11.8777292576		0

		29		11		3		0		0		0





Pivot 90

		

				Macrosett		CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

				1		3560.1		472		644564.5		315.3		68.3		0		1877		2552.4

				2		1177.9		14918.7		7247148.9		1372.2		734.7		0		6259.5		7953.7

				3		290.5		28002.5		5193009.8		632.6		621.2		4		21320.1		20171.5

				4		76.2		40994.2		2584856.8		7724.1		0		9200		429.7		2949.1

				5		35359.1		0		0		9314.7		0		0		0		0

				6		0		0		0		44434		0		0		0		0

				7		1699.8		347425.1		6544765.9		61239.7		249.1		48.5		75049.9		8013.5

				8		275.1		35561.3		1692519.8		8996.6		425.4		3		24252.3		3155.1

				9		135698		183936.9		608856.4		11895		158.1		980.5		3559.9		162.9

				10		118324.1		1762.3		0		3294.5		3772.7		51619.7		32.8		0

				11		6285.4		182.4		6768.5		2343		874.4		0		1.9		0

				Totale complessivo		302746.2		653255.4		24522490.6		151561.7		6903.9		61855.7		132783.1		44958.2

						CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

		1		COMBUSTION IN ENERGY		3560.1		472		644564.5		315.3		68.3		0		1877		2552.4

		2		NON-INDUSTRIAL COMBUSTION		1177.9		14918.7		7247148.9		1372.2		734.7		0		6259.5		7953.7

		3		COMBUSTION IN MANUFACT. INDUSTRY		290.5		28002.5		5193009.8		632.6		621.2		4		21320.1		20171.5

		4		PRODUCTION PROCESSES		76.2		40994.2		2584856.8		7724.1		0		9200		429.7		2949.1

		5		EXTR. AND DISTRIB. OF FOSSIL FUELS		35359.1		0		0		9314.7		0		0		0		0

		6		SOLVENT AND OTHER PRODUCT USE		0		0		0		44434		0		0		0		0

		7		ROAD TRANSPORT		1699.8		347425.1		6544765.9		61239.7		249.1		48.5		75049.9		8013.5

		8		OTHER MOBILE SOURCES		275.1		35561.3		1692519.8		8996.6		425.4		3		24252.3		3155.1

		9		WASTE TREATMENT & DISP.		135698		183936.9		608856.4		11895		158.1		980.5		3559.9		162.9

		10		AGRICULTURE		118324.1		1762.3		0		3294.5		3772.7		51619.7		32.8		0

		11		NATURE		6285.4		182.4		6768.5		2343		874.4		0		1.9		0
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Dati 90

		

		Emissioni CORINAIR 1990

		Prov		Macrosett		Sett		CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

		23		1		1		0		0		0		0		0		0		0		0

		23		1		2		77.1		161.5		66138.6		24.9		3.6		0		561.3		0

		23		1		3		1.2		13.9		24042.7		3		3		0		67.9		108

		23		1		4		1		9.7		23148.9		1.9		2.8		0		52.3		106.3

		23		1		5		597.4		9.7		23148.9		43.4		2.8		0		52.3		106.3

		23		1		6		0		0		0		0		0		0		0		0

		23		1		7		0		0		0		0		0		0		0		0

		23		1		8		0		0		0		0		0		0		0		0

		23		1		9		0		0		0		0		0		0		0		0

		23		1		10		0		0		0		0		0		0		0		0

		23		1		11		0		0		0		0		0		0		0		0

		23		1		12		0		0		0		0		0		0		0		0

		23		1		13		0		0		0		0		0		0		0		0

		23		1		14		0		0		0		0		0		0		0		0

		23		1		15		0		0		0		0		0		0		0		0

		23		1		16		0		0		0		0		0		0		0		0

		23		1		17		0		0		0		0		0		0		0		0

		23		1		18		0		0		0		0		0		0		0		0

		23		1		19		0		0		0		0		0		0		0		0

		23		2		1		62.9		781.5		421165.9		72.9		39.5		0		366.5		367.7

		23		2		2		125.6		1516.2		842168.4		144.3		79		0		730.9		735.3

		23		2		3		21		255.3		140370.5		24.1		13.2		0		121.9		122.6

		23		2		4		0		0		0		0		0		0		0		0

		23		2		5		0		0		0		0		0		0		0		0

		23		2		6		0		0		0		0		0		0		0		0

		23		2		7		0		0		0		0		0		0		0		0

		23		2		8		0		0		0		0		0		0		0		0

		23		2		9		0		0		0		0		0		0		0		0

		23		2		10		0		0		0		0		0		0		0		0

		23		2		11		0		0		0		0		0		0		0		0

		23		2		12		0		0		0		0		0		0		0		0

		23		2		13		0		0		0		0		0		0		0		0

		23		2		14		0		0		0		0		0		0		0		0

		23		2		15		0		0		0		0		0		0		0		0

		23		2		16		0		0		0		0		0		0		0		0

		23		2		17		0		0		0		0		0		0		0		0

		23		2		18		0		0		0		0		0		0		0		0

		23		2		19		0		0		0		0		0		0		0		0

		23		3		1		17.3		160.5		392638.1		31.1		47.8		0		872.8		1804.9

		23		3		2		0		0		0		0		0		0		0		0

		23		3		3		24.9		8421.5		342278.3		73.7		48.7		0.7		2035.7		1524.9

		23		3		4		0		0		0		0		0		0		0		0

		23		3		5		0		0		0		0		0		0		0		0

		23		3		6		0		0		0		0		0		0		0		0

		23		3		7		0		0		0		0		0		0		0		0

		23		3		8		0		0		0		0		0		0		0		0

		23		3		9		0		0		0		0		0		0		0		0

		23		3		10		0		0		0		0		0		0		0		0

		23		3		11		0		0		0		0		0		0		0		0

		23		3		12		0		0		0		0		0		0		0		0

		23		3		13		0		0		0		0		0		0		0		0

		23		3		14		0		0		0		0		0		0		0		0

		23		3		15		0		0		0		0		0		0		0		0

		23		3		16		0		0		0		0		0		0		0		0

		23		3		17		0		0		0		0		0		0		0		0

		23		3		18		0		0		0		0		0		0		0		0

		23		3		19		0		0		0		0		0		0		0		0

		23		4		1		0		0		0		0		0		0		0		0

		23		4		2		8		5853.7		4975.6		71.9		0		0		117.1		0

		23		4		3		0		0		0		0		0		0		0		0

		23		4		4		0		0		0		0		0		0		0		0

		23		4		5		0		0		0		0		0		0		0		0

		23		4		6		0		0		379240.2		393.3		0		0		0		346.8

		23		4		7		0		0		0		0		0		0		0		0

		23		4		8		0		0		0		0		0		0		0		0

		23		4		9		0		0		0		0		0		0		0		0

		23		4		10		0		0		0		0		0		0		0		0

		23		4		11		0		0		0		0		0		0		0		0

		23		4		12		0		0		0		0		0		0		0		0

		23		4		13		0		0		0		0		0		0		0		0

		23		4		14		0		0		0		0		0		0		0		0

		23		4		15		0		0		0		0		0		0		0		0

		23		4		16		0		0		0		0		0		0		0		0

		23		4		17		0		0		0		0		0		0		0		0

		23		4		18		0		0		0		0		0		0		0		0

		23		4		19		0		0		0		0		0		0		0		0

		23		5		1		0		0		0		0		0		0		0		0

		23		5		2		0		0		0		0		0		0		0		0

		23		5		3		0		0		0		0		0		0		0		0

		23		5		4		0		0		0		0.7		0		0		0		0

		23		5		5		0		0		0		623		0		0		0		0

		23		5		6		7633.8		0		0		530.3		0		0		0		0

		23		5		7		0		0		0		0		0		0		0		0

		23		5		8		0		0		0		0		0		0		0		0

		23		5		9		0		0		0		0		0		0		0		0

		23		5		10		0		0		0		0		0		0		0		0

		23		5		11		0		0		0		0		0		0		0		0

		23		5		12		0		0		0		0		0		0		0		0

		23		5		13		0		0		0		0		0		0		0		0

		23		5		14		0		0		0		0		0		0		0		0

		23		5		15		0		0		0		0		0		0		0		0

		23		5		16		0		0		0		0		0		0		0		0

		23		5		17		0		0		0		0		0		0		0		0

		23		5		18		0		0		0		0		0		0		0		0

		23		5		19		0		0		0		0		0		0		0		0

		23		6		1		0		0		0		2392.2		0		0		0		0

		23		6		2		0		0		0		813.6		0		0		0		0

		23		6		3		0		0		0		192.2		0		0		0		0

		23		6		4		0		0		0		5102.5		0		0		0		0

		23		6		5		0		0		0		0		0		0		0		0

		23		6		6		0		0		0		0		0		0		0		0

		23		6		7		0		0		0		0		0		0		0		0

		23		6		8		0		0		0		0		0		0		0		0

		23		6		9		0		0		0		0		0		0		0		0

		23		6		10		0		0		0		0		0		0		0		0

		23		6		11		0		0		0		0		0		0		0		0

		23		6		12		0		0		0		0		0		0		0		0

		23		6		13		0		0		0		0		0		0		0		0

		23		6		14		0		0		0		0		0		0		0		0

		23		6		15		0		0		0		0		0		0		0		0

		23		6		16		0		0		0		0		0		0		0		0

		23		6		17		0		0		0		0		0		0		0		0

		23		6		18		0		0		0		0		0		0		0		0

		23		6		19		0		0		0		0		0		0		0		0

		23		7		1		202.4		49969.5		631993.4		5163.2		21.1		6		6904.2		413.5

		23		7		2		8.6		3055.8		111887.8		366.3		6.7		0.6		778.3		177.8

		23		7		3		39.4		5159.3		529015.7		1246.3		21.4		2.1		7429.4		1032.2

		23		7		4		25.3		2530.9		10525.7		1493.3		0.3		0.3		12.7		3.6

		23		7		5		47.1		4701.4		18808		658.2		0.5		0.5		70.5		7.2

		23		7		6		0		0		0		2589.2		0		0		0		0

		23		7		7		0		0		0		0		0		0		0		0

		23		7		8		0		0		0		0		0		0		0		0

		23		7		9		0		0		0		0		0		0		0		0

		23		7		10		0		0		0		0		0		0		0		0

		23		7		11		0		0		0		0		0		0		0		0

		23		7		12		0		0		0		0		0		0		0		0

		23		7		13		0		0		0		0		0		0		0		0
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		29		1		5		225		3.9		9792.6		16.3		0.9		0		20.4		28

		29		1		6		0		0		0		0		0		0		0		0

		29		1		7		0		0		0		0		0		0		0		0

		29		1		8		0		0		0		0		0		0		0		0

		29		1		9		0		0		0		0		0		0		0		0

		29		1		10		0		0		0		0		0		0		0		0

		29		1		11		0		0		0		0		0		0		0		0

		29		1		12		0		0		0		0		0		0		0		0

		29		1		13		0		0		0		0		0		0		0		0

		29		1		14		0		0		0		0		0		0		0		0

		29		1		15		0		0		0		0		0		0		0		0

		29		1		16		0		0		0		0		0		0		0		0

		29		1		17		0		0		0		0		0		0		0		0

		29		1		18		0		0		0		0		0		0		0		0

		29		1		19		0		0		0		0		0		0		0		0

		29		2		1		10.2		86.1		107673.5		9.5		9.4		0		92.7		65.6

		29		2		2		20.3		159.9		215303.9		18.7		18.7		0		184.8		131.2

		29		2		3		3.4		27.3		35886.4		3.1		3.1		0		30.8		21.9

		29		2		4		0		0		0		0		0		0		0		0

		29		2		5		0		0		0		0		0		0		0		0

		29		2		6		0		0		0		0		0		0		0		0

		29		2		7		0		0		0		0		0		0		0		0

		29		2		8		0		0		0		0		0		0		0		0

		29		2		9		0		0		0		0		0		0		0		0

		29		2		10		0		0		0		0		0		0		0		0

		29		2		11		0		0		0		0		0		0		0		0

		29		2		12		0		0		0		0		0		0		0		0

		29		2		13		0		0		0		0		0		0		0		0

		29		2		14		0		0		0		0		0		0		0		0

		29		2		15		0		0		0		0		0		0		0		0

		29		2		16		0		0		0		0		0		0		0		0

		29		2		17		0		0		0		0		0		0		0		0

		29		2		18		0		0		0		0		0		0		0		0

		29		2		19		0		0		0		0		0		0		0		0

		29		3		1		7.4		65.1		166234.2		11.1		15.9		0		343.3		474.9

		29		3		2		0		0		0		0		0		0		0		0

		29		3		3		3.3		4046.8		44810.5		23.7		4.5		0		285.4		354

		29		3		4		0		0		0		0		0		0		0		0

		29		3		5		0		0		0		0		0		0		0		0

		29		3		6		0		0		0		0		0		0		0		0

		29		3		7		0		0		0		0		0		0		0		0

		29		3		8		0		0		0		0		0		0		0		0

		29		3		9		0		0		0		0		0		0		0		0

		29		3		10		0		0		0		0		0		0		0		0

		29		3		11		0		0		0		0		0		0		0		0

		29		3		12		0		0		0		0		0		0		0		0

		29		3		13		0		0		0		0		0		0		0		0

		29		3		14		0		0		0		0		0		0		0		0

		29		3		15		0		0		0		0		0		0		0		0

		29		3		16		0		0		0		0		0		0		0		0

		29		3		17		0		0		0		0		0		0		0		0

		29		3		18		0		0		0		0		0		0		0		0

		29		3		19		0		0		0		0		0		0		0		0

		29		4		1		0		0		0		0		0		0		0		0

		29		4		2		1.6		1194.3		1015.2		14.6		0		0		23.9		0

		29		4		3		0		0		0		0		0		0		0		0

		29		4		4		0		0		0		0		0		0		0		0

		29		4		5		0		0		0		0		0		0		0		0

		29		4		6		0		0		7313.1		78.3		0		0		0		0

		29		4		7		0		0		0		0		0		0		0		0

		29		4		8		0		0		0		0		0		0		0		0

		29		4		9		0		0		0		0		0		0		0		0

		29		4		10		0		0		0		0		0		0		0		0

		29		4		11		0		0		0		0		0		0		0		0

		29		4		12		0		0		0		0		0		0		0		0

		29		4		13		0		0		0		0		0		0		0		0

		29		4		14		0		0		0		0		0		0		0		0

		29		4		15		0		0		0		0		0		0		0		0

		29		4		16		0		0		0		0		0		0		0		0

		29		4		17		0		0		0		0		0		0		0		0

		29		4		18		0		0		0		0		0		0		0		0

		29		4		19		0		0		0		0		0		0		0		0

		29		5		1		0		0		0		0		0		0		0		0

		29		5		2		0		0		0		0		0		0		0		0

		29		5		3		0		0		0		0		0		0		0		0

		29		5		4		0		0		0		69.5		0		0		0		0

		29		5		5		0		0		0		137.3		0		0		0		0

		29		5		6		1978.2		0		0		137.4		0		0		0		0

		29		5		7		0		0		0		0		0		0		0		0

		29		5		8		0		0		0		0		0		0		0		0

		29		5		9		0		0		0		0		0		0		0		0

		29		5		10		0		0		0		0		0		0		0		0

		29		5		11		0		0		0		0		0		0		0		0

		29		5		12		0		0		0		0		0		0		0		0

		29		5		13		0		0		0		0		0		0		0		0

		29		5		14		0		0		0		0		0		0		0		0

		29		5		15		0		0		0		0		0		0		0		0

		29		5		16		0		0		0		0		0		0		0		0

		29		5		17		0		0		0		0		0		0		0		0

		29		5		18		0		0		0		0		0		0		0		0

		29		5		19		0		0		0		0		0		0		0		0

		29		6		1		0		0		0		544.5		0		0		0		0

		29		6		2		0		0		0		186.3		0		0		0		0

		29		6		3		0		0		0		18.3		0		0		0		0

		29		6		4		0		0		0		624.9		0		0		0		0

		29		6		5		0		0		0		0		0		0		0		0

		29		6		6		0		0		0		0		0		0		0		0

		29		6		7		0		0		0		0		0		0		0		0

		29		6		8		0		0		0		0		0		0		0		0

		29		6		9		0		0		0		0		0		0		0		0

		29		6		10		0		0		0		0		0		0		0		0

		29		6		11		0		0		0		0		0		0		0		0

		29		6		12		0		0		0		0		0		0		0		0

		29		6		13		0		0		0		0		0		0		0		0

		29		6		14		0		0		0		0		0		0		0		0

		29		6		15		0		0		0		0		0		0		0		0

		29		6		16		0		0		0		0		0		0		0		0

		29		6		17		0		0		0		0		0		0		0		0

		29		6		18		0		0		0		0		0		0		0		0

		29		6		19		0		0		0		0		0		0		0		0

		29		7		1		54.2		13341.8		186114.1		1414.1		6.5		1.9		2077.7		121.5

		29		7		2		2.4		832		31910.9		102.1		1.9		0.1		224.7		50.8

		29		7		3		10.9		1486.2		150145.8		345.2		6		0.6		2104.9		293

		29		7		4		7.9		792.3		3294.9		467.4		0.1		0.1		4		1.1

		29		7		5		14.4		1437.4		5750.5		201.2		0.2		0.2		21.6		2.2

		29		7		6		0		0		0		612.4		0		0		0		0

		29		7		7		0		0		0		0		0		0		0		0

		29		7		8		0		0		0		0		0		0		0		0

		29		7		9		0		0		0		0		0		0		0		0

		29		7		10		0		0		0		0		0		0		0		0

		29		7		11		0		0		0		0		0		0		0		0

		29		7		12		0		0		0		0		0		0		0		0

		29		7		13		0		0		0		0		0		0		0		0

		29		7		14		0		0		0		0		0		0		0		0

		29		7		15		0		0		0		0		0		0		0		0

		29		7		16		0		0		0		0		0		0		0		0

		29		7		17		0		0		0		0		0		0		0		0

		29		7		18		0		0		0		0		0		0		0		0

		29		7		19		0		0		0		0		0		0		0		0

		29		8		1		0.3		13.9		2203.4		5.6		0.1		0		34.9		4.2

		29		8		2		0.4		25.1		7398		10.9		2.9		0		93.4		14.1

		29		8		3		0		0		0		0		0		0		0		0

		29		8		4		0		0		0		0		0		0		0		0

		29		8		5		0		0		0		0		0		0		0		0

		29		8		6		12.3		1910.6		110066.6		377.6		44.3		0.3		1725.8		207

		29		8		7		0.2		29.3		64.4		15.9		0		0		0		0

		29		8		8		1.6		23.3		25466.7		31		0.8		0		395.4		35.6

		29		8		9		0.2		33.3		59.2		16.8		0		0		0		0

		29		8		10		0		0		0		0		0		0		0		0

		29		8		11		0		0		0		0		0		0		0		0

		29		8		12		0		0		0		0		0		0		0		0

		29		8		13		0		0		0		0		0		0		0		0

		29		8		14		0		0		0		0		0		0		0		0

		29		8		15		0		0		0		0		0		0		0		0

		29		8		16		0		0		0		0		0		0		0		0

		29		8		17		0		0		0		0		0		0		0		0

		29		8		18		0		0		0		0		0		0		0		0

		29		8		19		0		0		0		0		0		0		0		0

		29		9		1		0		0		0		0		0		0		0		0

		29		9		2		2.9		20.9		3870.2		0.1		0		0		5.6		5.3

		29		9		3		0		0		0		0		0		0		0		0

		29		9		4		0		0		0		0		0		0		0		0

		29		9		5		0		0		0		0		0		0		0		0

		29		9		6		0		0		0		0		0		0		0		0

		29		9		7		1854.2		32416.2		0		1854.2		27.6		0		601.5		0

		29		9		8		0		0		0		0		0		0		0		0

		29		9		9		0		0		0		0		0		0		0		0

		29		9		10		7068.7		0		32161		81.1		0		61.5		0		0

		29		9		11		0		0		0		0		0		0		0		0

		29		9		12		0		0		0		0		0		0		0		0

		29		9		13		0		0		0		0		0		0		0		0

		29		9		14		0		0		0		0		0		0		0		0

		29		9		15		0		0		0		0		0		0		0		0

		29		9		16		0		0		0		0		0		0		0		0

		29		9		17		0		0		0		0		0		0		0		0

		29		9		18		0		0		0		0		0		0		0		0

		29		9		19		0		0		0		0		0		0		0		0

		29		10		1		597		0		0		106.7		391.2		427.3		0		0

		29		10		2		91.6		0		0		0		1.2		0		0		0

		29		10		3		19.6		342.9		0		19.6		0.3		0		6.4		0

		29		10		4		4184.7		0		0		0		0		0		0		0

		29		10		5		1545.2		0		0		5.4		0		2608.2		0		0

		29		10		6		0		0		0		0		0		0		0		0

		29		10		7		29.1		0		0		78.5		2.2		0		0		0

		29		10		8		8.1		0		0		2		1.4		0		0		0

		29		10		9		0		0		0		0		0		0		0		0

		29		10		10		0		0		0		0		0		0		0		0

		29		10		11		0		0		0		0		0		0		0		0

		29		10		12		0		0		0		0		0		0		0		0

		29		10		13		0		0		0		0		0		0		0		0

		29		10		14		0		0		0		0		0		0		0		0

		29		10		15		0		0		0		0		0		0		0		0

		29		10		16		0		0		0		0		0		0		0		0

		29		10		17		0		0		0		0		0		0		0		0

		29		10		18		0		0		0		0		0		0		0		0

		29		10		19		0		0		0		0		0		0		0		0

		29		11		1		29.1		0		0		78.5		2.2		0		0		0

		29		11		2		8.1		0		0		2		1.4		0		0		0

		29		11		3		0		0.1		4.1		0		0		0		0		0

		29		11		4		0		0		0		0		0		0		0		0

		29		11		5		0		0		0		0		0		0		0		0

		29		11		6		0		0		0		0		34.3		0		0		0

		29		11		7		0		0		0		0		0		0		0		0

		29		11		8		0		0		0		0		0		0		0		0

		29		11		9		0		0		0		0		0		0		0		0

		29		11		10		0		0		0		0		0		0		0		0

		29		11		11		0		0		0		0		0		0		0		0

		29		11		12		0		0		0		0		0		0		0		0

		29		11		13		0		0		0		0		0		0		0		0

		29		11		14		0		0		0		0		0		0		0		0

		29		11		15		0		0		0		0		0		0		0		0

		29		11		16		0		0		0		0		0		0		0		0

		29		11		17		0		0		0		0		0		0		0		0

		29		11		18		0		0		0		0		0		0		0		0

		29		11		19		0		0		0		0		0		0		0		0
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COMBUSTION IN ENERGY

NON-INDUSTRIAL COMBUSTION

COMBUSTION IN MANUFACT. INDUSTRY

PRODUCTION PROCESSES

EXTR. AND DISTRIB. OF FOSSIL FUELS

SOLVENT AND OTHER PRODUCT USE

ROAD TRANSPORT

OTHER MOBILE SOURCES
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Pivot 96

		

		Macrosect		Dati		Totale

		1		Somma di  SO2		3508.7639985296

				Somma di  NOx		1701.3546939139

				Somma di  NH3		0

		2		Somma di  SO2		2927.7991966179

				Somma di  NOx		7413.9732440937

				Somma di  NH3		0

		3		Somma di  SO2		15763.1916207891

				Somma di  NOx		16443.5248327847

				Somma di  NH3		3.5324675325

		4		Somma di  SO2		2475.9135708156

				Somma di  NOx		477.2371233883

				Somma di  NH3		4523.9561496137

		8		Somma di  SO2		1617.628410245

				Somma di  NOx		19682.1362694368

				Somma di  NH3		2.8814076979

		9		Somma di  SO2		886.6240257582

				Somma di  NOx		1548.7093297366

				Somma di  NH3		29.6468416279

		10		Somma di  SO2		0

				Somma di  NOx		60.8733624454

				Somma di  NH3		3914.7466200847

		11		Somma di  SO2		0

				Somma di  NOx		0

				Somma di  NH3		0

		Somma di  SO2 totale				27179.9208227553

		Somma di  NOx totale				47327.8088557994

		Somma di  NH3 totale				8474.7634865568





Dati 96

		

		Emissioni CORINAIR, 1996

		Prov		Macrosect		Sect		SO2		NOx		NH3

		23		1		1		0		0		0

		23		1		2		0		334.5210058951		0

		23		1		3		104.7059992336		44.5014339958		0

		23		1		4		279.5381536113		81.4646365676		0

		23		1		5		0		51.3275757419		0

		23		2		1		157.6174165887		492.154552461		0

		23		2		2		277.063815115		940.2786113588		0

		23		2		3		16.4633113653		11.7508638492		0

		23		3		1		1168.3096363808		261.794245891		0

		23		3		2		0		0		0

		23		3		3		1533.9443704313		2017.123431228		0.6181818182

		23		4		1		0		0		0

		23		4		2		0		130.0546128666		0

		23		4		3		0		0		0

		23		4		4		0		0		0

		23		4		5		0		0		0

		23		4		6		306.3113720067		0		0

		23		8		1		5.5306638804		68.9843489865		0

		23		8		2		8.4837503406		83.5150084279		0

		23		8		3		0		0		0

		23		8		4		0		0		0

		23		8		5		4.4242295359		112.9574693573		0

		23		8		6		271.4460738398		3217.9977061332		0.5451027762

		23		8		7		0		0.1259666982		0

		23		8		8		42.083685989		580.2724571982		0.0632729167

		23		8		9		0		0.1243712944		0

		23		9		2		100.1466057333		14.119628583		0

		23		9		7		0		231.8347907428		0

		23		9		10		0		0		5.4032540529

		23		10		1		0		0		787.1390658466

		23		10		3		0		10.2074235808		0

		23		11		3		0		0		0

		24		1		1		0		4.9885572841		0

		24		1		2		0		1.9071213591		0

		24		1		3		125.9380490782		57.2816690903		0

		24		1		4		336.3398856716		107.1657169378		0

		24		1		5		0		67.5207879741		0

		24		2		1		238.0335910571		522.6372491619		0

		24		2		2		418.4405911671		999.3274391894		0

		24		2		3		24.8561087579		12.4834853853		0

		24		3		1		1405.738842777		345.2396620309		0

		24		3		2		0		0		0

		24		3		3		722.6609192195		1804.0853913822		0.1766233766

		24		4		1		0		0		0

		24		4		2		0		184.4754158594		0

		24		4		3		0		0		0

		24		4		4		0		0		0

		24		4		5		0		0		0

		24		4		6		76.5778430017		0		0

		24		8		1		5.159201381		64.4638306059		0

		24		8		2		10.2390090318		101.1062823616		0

		24		8		3		0		0		0

		24		8		4		0		0		0

		24		8		5		0		0		0

		24		8		6		104.2811302139		1228.4061888559		0.2180411105

		24		8		7		0		0		0

		24		8		8		42.2987644523		583.253918443		0.0632729167

		24		8		9		0		0		0

		24		9		2		138.7901329456		19.2143399273		0

		24		9		7		0		125.9468888581		0

		24		9		10		0		0		4.9376126852

		24		10		1		0		0		568.6243538457

		24		10		3		0		6.1244541485		0

		24		11		3		0		0		0

		25		1		1		0		0		0

		25		1		2		0		0		0

		25		1		3		33.6416497538		12.3214574245		0

		25		1		4		89.9360757621		22.1185055308		0

		25		1		5		0		13.9359765877		0

		25		2		1		65.4131568437		79.2281544207		0

		25		2		2		114.9628314859		151.0312066952		0

		25		2		3		6.8350941965		1.8893923826		0

		25		3		1		376.015883303		71.2675444818		0

		25		3		2		0		0		0

		25		3		3		270.897251595		421.418969053		0.1766233766

		25		4		1		0		0		0

		25		4		2		0		0		0

		25		4		3		0		0		0

		25		4		4		0		0		0

		25		4		5		0		0		0

		25		4		6		76.5778430017		0		0

		25		8		1		1.4858499977		18.5774727971		0

		25		8		2		8.8348020788		86.8242579798		0

		25		8		3		0		0		0

		25		8		4		0		0		0

		25		8		5		0		0		0

		25		8		6		14.1810877626		164.0731914345		0

		25		8		7		0		0		0

		25		8		8		18.4967478453		255.0706844064		0.0632729167

		25		8		9		0		0		0

		25		9		2		28.3023016203		3.9302058942		0

		25		9		7		0		13.2465008315		0

		25		9		10		0		0		1.4997280416

		25		10		1		0		0		277.3099840859

		25		10		3		0		0.556768559		0

		25		11		3		0		0		0

		26		1		1		0		0		0

		26		1		2		0		0		0

		26		1		3		87.0610993627		37.8163879464		0

		26		1		4		232.4663478762		70.0938555553		0

		26		1		5		0		44.1633060877		0

		26		2		1		180.2505403197		339.6067839492		0

		26		2		2		316.8919740401		648.6365793503		0

		26		2		3		18.8267231111		8.1070356826		0

		26		3		1		971.854445156		225.4405994634		0

		26		3		2		0		0		0

		26		3		3		1592.1877824898		3216.7753142106		0.7948051948

		26		4		1		0		0		0

		26		4		2		0		0		0

		26		4		3		0		0		0

		26		4		4		0		0		0

		26		4		5		0		0		0

		26		4		6		382.8892150084		0		0

		26		8		1		5.1179277699		63.9684313313		0

		26		8		2		11.5847073617		114.3432805692		0

		26		8		3		0		0		0

		26		8		4		0		0		0

		26		8		5		0		0		0

		26		8		6		179.1257600721		2124.2784654698		0.4360822209

		26		8		7		0		0		0

		26		8		8		22.4756994166		309.7159740874		0.0632729167

		26		8		9		0		0		0

		26		9		2		123.006157042		17.103673799		0

		26		9		7		0		255.3420731707		0

		26		9		10		0		0		4.9708727829

		26		10		1		0		0		668.2753957063

		26		10		3		0		10.9497816594		0

		26		11		3		0		0		0

		27		1		1		6.254069075		12.1150676901		0

		27		1		2		0		0		0

		27		1		3		266.2246980513		128.1955889481		0

		27		1		4		1528.1243750097		251.0917670113		0

		27		1		5		0		158.2027764742		0

		27		2		1		197.0110542947		521.9658241244		0

		27		2		2		346.2826684219		997.3977389335		0

		27		2		3		20.5724249687		12.4642058712		0

		27		3		1		2978.2218610383		811.6581454871		0

		27		3		2		0		46.2053571429		0

		27		3		3		1019.5111938043		2444.3885604442		0

		27		4		1		0		0		0

		27		4		2		0		0		0

		27		4		3		772.0344827586		0		0

		27		4		4		0		0		4523.1757084372

		27		4		5		0		0		0.7804411765

		27		4		6		0		0		0

		27		8		1		5.8195791578		72.6998435459		0

		27		8		2		2.9254311519		28.5640487637		0

		27		8		3		122.1685933399		861.784684497		0.1490656214

		27		8		4		86.9380014557		1492.8059883363		0

		27		8		5		13.2726886078		337.4749960799		0

		27		8		6		146.1797986034		1736.0331337482		0.3270616657

		27		8		7		0		0		0

		27		8		8		64.5235389951		889.5434370699		0.1265458333

		27		8		9		0		0		0

		27		9		2		79.4641545492		11.3539281389		0

		27		9		7		0		275.9477411308		0

		27		9		10		0		0		5.4879161198

		27		10		1		0		0		525.4538095785

		27		10		3		0		9.4650655022		0

		27		11		3		0		0		0

		28		1		1		0		0		0

		28		1		2		0		0		0

		28		1		3		86.479399367		33.8840079173		0

		28		1		4		230.8885219856		60.436479901		0

		28		1		5		0		38.0785839156		0

		28		2		1		156.4600409433		446.363364906		0

		28		2		2		274.9913943573		852.7988664247		0

		28		2		3		16.329026607		10.661571302		0

		28		3		1		964.9930776866		193.8261247649		0

		28		3		2		0		0		0

		28		3		3		2095.3545305321		4198.5338717882		1.7662337662

		28		4		1		0		0		0

		28		4		2		0		136.1630703454		0

		28		4		3		0		0		0

		28		4		4		0		0		0

		28		4		5		0		0		0

		28		4		6		861.5228150385		0		0

		28		8		1		5.7783055467		72.0186695434		0

		28		8		2		4.3296381049		42.8460731455		0

		28		8		3		0		0		0

		28		8		4		0		0		0

		28		8		5		0		0		0

		28		8		6		192.0892796935		2277.5358868222		0.4360822209

		28		8		7		0		0		0

		28		8		8		47.3531083403		652.9400126126		0.0632729167

		28		8		9		0		0		0

		28		9		2		388.0680972165		52.6210900283		0

		28		9		7		0		271.0276122506		0

		28		9		10		0		0		5.4879161198

		28		10		1		0		0		593.3924409051

		28		10		3		0		11.692139738		0

		28		11		3		0		0		0

		29		1		1		0		0.2375503469		0

		29		1		2		0		0		0

		29		1		3		27.5337997985		16.1882977864		0

		29		1		4		73.6318748929		31.7758811851		0

		29		1		5		0		20.0206987598		0

		29		2		1		28.1199416052		124.4822019458		0

		29		2		2		49.4366551654		237.739071527		0

		29		2		3		2.9408362064		2.9690451727		0

		29		3		1		307.4022086084		102.9720034537		0

		29		3		2		0		0		0

		29		3		3		356.0996177669		282.7956119627		0

		29		4		1		0		0		0

		29		4		2		0		26.5440243169		0

		29		4		3		0		0		0

		29		4		4		0		0		0

		29		4		5		0		0		0

		29		4		6		0		0		0

		29		8		1		1.733491664		21.6117933539		0

		29		8		2		8.2497158485		81.3378705648		0

		29		8		3		0		0		0

		29		8		4		0		0		0

		29		8		5		0		0		0

		29		8		6		148.2568266091		1760.9298120504		0.3270616657

		29		8		7		0		0		0

		29		8		8		12.7613221568		175.9507128652		0

		29		8		9		0		0		0

		29		9		2		28.8465766514		4.0757690755		0

		29		9		7		0		252.945087306		0

		29		9		10		0		0		1.8595418257

		29		10		1		0		0		494.5515701165

		29		10		3		0		11.8777292576		0

		29		11		3		0		0		0





Pivot 90

		

				Macrosett		CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

				1		3560.1		472		644564.5		315.3		68.3		0		1877		2552.4

				2		1177.9		14918.7		7247148.9		1372.2		734.7		0		6259.5		7953.7

				3		290.5		28002.5		5193009.8		632.6		621.2		4		21320.1		20171.5

				4		76.2		40994.2		2584856.8		7724.1		0		9200		429.7		2949.1

				5		35359.1		0		0		9314.7		0		0		0		0

				6		0		0		0		44434		0		0		0		0

				7		1699.8		347425.1		6544765.9		61239.7		249.1		48.5		75049.9		8013.5

				8		275.1		35561.3		1692519.8		8996.6		425.4		3		24252.3		3155.1

				9		135698		183936.9		608856.4		11895		158.1		980.5		3559.9		162.9

				10		118324.1		1762.3		0		3294.5		3772.7		51619.7		32.8		0

				11		6285.4		182.4		6768.5		2343		874.4		0		1.9		0

				Totale complessivo		302746.2		653255.4		24522490.6		151561.7		6903.9		61855.7		132783.1		44958.2

						CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

		1		COMBUSTION IN ENERGY		3560.1		472		644564.5		315.3		68.3		0		1877		2552.4

		2		NON-INDUSTRIAL COMBUSTION		1177.9		14918.7		7247148.9		1372.2		734.7		0		6259.5		7953.7

		3		COMBUSTION IN MANUFACT. INDUSTRY		290.5		28002.5		5193009.8		632.6		621.2		4		21320.1		20171.5

		4		PRODUCTION PROCESSES		76.2		40994.2		2584856.8		7724.1		0		9200		429.7		2949.1

		5		EXTR. AND DISTRIB. OF FOSSIL FUELS		35359.1		0		0		9314.7		0		0		0		0

		6		SOLVENT AND OTHER PRODUCT USE		0		0		0		44434		0		0		0		0

		7		ROAD TRANSPORT		1699.8		347425.1		6544765.9		61239.7		249.1		48.5		75049.9		8013.5

		8		OTHER MOBILE SOURCES		275.1		35561.3		1692519.8		8996.6		425.4		3		24252.3		3155.1

		9		WASTE TREATMENT & DISP.		135698		183936.9		608856.4		11895		158.1		980.5		3559.9		162.9

		10		AGRICULTURE		118324.1		1762.3		0		3294.5		3772.7		51619.7		32.8		0

		11		NATURE		6285.4		182.4		6768.5		2343		874.4		0		1.9		0





Pivot 90

		



COMBUSTION IN ENERGY

NON-INDUSTRIAL COMBUSTION

COMBUSTION IN MANUFACT. INDUSTRY

PRODUCTION PROCESSES

EXTR. AND DISTRIB. OF FOSSIL FUELS

SOLVENT AND OTHER PRODUCT USE

ROAD TRANSPORT

OTHER MOBILE SOURCES

WASTE TREATMENT & DISP.

AGRICULTURE

NATURE



Dati 90

		

		Emissioni CORINAIR 1990

		Prov		Macrosett		Sett		CH4		CO		CO2		NMCOV		N2O		NH3		NOx		SOx

		23		1		1		0		0		0		0		0		0		0		0

		23		1		2		77.1		161.5		66138.6		24.9		3.6		0		561.3		0

		23		1		3		1.2		13.9		24042.7		3		3		0		67.9		108

		23		1		4		1		9.7		23148.9		1.9		2.8		0		52.3		106.3

		23		1		5		597.4		9.7		23148.9		43.4		2.8		0		52.3		106.3

		23		1		6		0		0		0		0		0		0		0		0

		23		1		7		0		0		0		0		0		0		0		0

		23		1		8		0		0		0		0		0		0		0		0

		23		1		9		0		0		0		0		0		0		0		0

		23		1		10		0		0		0		0		0		0		0		0

		23		1		11		0		0		0		0		0		0		0		0

		23		1		12		0		0		0		0		0		0		0		0

		23		1		13		0		0		0		0		0		0		0		0

		23		1		14		0		0		0		0		0		0		0		0

		23		1		15		0		0		0		0		0		0		0		0

		23		1		16		0		0		0		0		0		0		0		0

		23		1		17		0		0		0		0		0		0		0		0

		23		1		18		0		0		0		0		0		0		0		0

		23		1		19		0		0		0		0		0		0		0		0

		23		2		1		62.9		781.5		421165.9		72.9		39.5		0		366.5		367.7

		23		2		2		125.6		1516.2		842168.4		144.3		79		0		730.9		735.3

		23		2		3		21		255.3		140370.5		24.1		13.2		0		121.9		122.6

		23		2		4		0		0		0		0		0		0		0		0

		23		2		5		0		0		0		0		0		0		0		0

		23		2		6		0		0		0		0		0		0		0		0

		23		2		7		0		0		0		0		0		0		0		0

		23		2		8		0		0		0		0		0		0		0		0

		23		2		9		0		0		0		0		0		0		0		0

		23		2		10		0		0		0		0		0		0		0		0

		23		2		11		0		0		0		0		0		0		0		0

		23		2		12		0		0		0		0		0		0		0		0

		23		2		13		0		0		0		0		0		0		0		0

		23		2		14		0		0		0		0		0		0		0		0

		23		2		15		0		0		0		0		0		0		0		0

		23		2		16		0		0		0		0		0		0		0		0

		23		2		17		0		0		0		0		0		0		0		0

		23		2		18		0		0		0		0		0		0		0		0

		23		2		19		0		0		0		0		0		0		0		0

		23		3		1		17.3		160.5		392638.1		31.1		47.8		0		872.8		1804.9

		23		3		2		0		0		0		0		0		0		0		0

		23		3		3		24.9		8421.5		342278.3		73.7		48.7		0.7		2035.7		1524.9

		23		3		4		0		0		0		0		0		0		0		0

		23		3		5		0		0		0		0		0		0		0		0

		23		3		6		0		0		0		0		0		0		0		0

		23		3		7		0		0		0		0		0		0		0		0

		23		3		8		0		0		0		0		0		0		0		0

		23		3		9		0		0		0		0		0		0		0		0

		23		3		10		0		0		0		0		0		0		0		0

		23		3		11		0		0		0		0		0		0		0		0

		23		3		12		0		0		0		0		0		0		0		0

		23		3		13		0		0		0		0		0		0		0		0

		23		3		14		0		0		0		0		0		0		0		0

		23		3		15		0		0		0		0		0		0		0		0

		23		3		16		0		0		0		0		0		0		0		0

		23		3		17		0		0		0		0		0		0		0		0

		23		3		18		0		0		0		0		0		0		0		0

		23		3		19		0		0		0		0		0		0		0		0

		23		4		1		0		0		0		0		0		0		0		0

		23		4		2		8		5853.7		4975.6		71.9		0		0		117.1		0

		23		4		3		0		0		0		0		0		0		0		0

		23		4		4		0		0		0		0		0		0		0		0

		23		4		5		0		0		0		0		0		0		0		0

		23		4		6		0		0		379240.2		393.3		0		0		0		346.8

		23		4		7		0		0		0		0		0		0		0		0

		23		4		8		0		0		0		0		0		0		0		0

		23		4		9		0		0		0		0		0		0		0		0

		23		4		10		0		0		0		0		0		0		0		0

		23		4		11		0		0		0		0		0		0		0		0

		23		4		12		0		0		0		0		0		0		0		0

		23		4		13		0		0		0		0		0		0		0		0

		23		4		14		0		0		0		0		0		0		0		0

		23		4		15		0		0		0		0		0		0		0		0

		23		4		16		0		0		0		0		0		0		0		0

		23		4		17		0		0		0		0		0		0		0		0

		23		4		18		0		0		0		0		0		0		0		0

		23		4		19		0		0		0		0		0		0		0		0

		23		5		1		0		0		0		0		0		0		0		0

		23		5		2		0		0		0		0		0		0		0		0

		23		5		3		0		0		0		0		0		0		0		0

		23		5		4		0		0		0		0.7		0		0		0		0

		23		5		5		0		0		0		623		0		0		0		0

		23		5		6		7633.8		0		0		530.3		0		0		0		0

		23		5		7		0		0		0		0		0		0		0		0

		23		5		8		0		0		0		0		0		0		0		0

		23		5		9		0		0		0		0		0		0		0		0

		23		5		10		0		0		0		0		0		0		0		0

		23		5		11		0		0		0		0		0		0		0		0

		23		5		12		0		0		0		0		0		0		0		0

		23		5		13		0		0		0		0		0		0		0		0

		23		5		14		0		0		0		0		0		0		0		0

		23		5		15		0		0		0		0		0		0		0		0

		23		5		16		0		0		0		0		0		0		0		0

		23		5		17		0		0		0		0		0		0		0		0

		23		5		18		0		0		0		0		0		0		0		0

		23		5		19		0		0		0		0		0		0		0		0

		23		6		1		0		0		0		2392.2		0		0		0		0

		23		6		2		0		0		0		813.6		0		0		0		0

		23		6		3		0		0		0		192.2		0		0		0		0

		23		6		4		0		0		0		5102.5		0		0		0		0

		23		6		5		0		0		0		0		0		0		0		0

		23		6		6		0		0		0		0		0		0		0		0

		23		6		7		0		0		0		0		0		0		0		0

		23		6		8		0		0		0		0		0		0		0		0

		23		6		9		0		0		0		0		0		0		0		0

		23		6		10		0		0		0		0		0		0		0		0

		23		6		11		0		0		0		0		0		0		0		0

		23		6		12		0		0		0		0		0		0		0		0

		23		6		13		0		0		0		0		0		0		0		0

		23		6		14		0		0		0		0		0		0		0		0

		23		6		15		0		0		0		0		0		0		0		0

		23		6		16		0		0		0		0		0		0		0		0

		23		6		17		0		0		0		0		0		0		0		0

		23		6		18		0		0		0		0		0		0		0		0

		23		6		19		0		0		0		0		0		0		0		0

		23		7		1		202.4		49969.5		631993.4		5163.2		21.1		6		6904.2		413.5

		23		7		2		8.6		3055.8		111887.8		366.3		6.7		0.6		778.3		177.8

		23		7		3		39.4		5159.3		529015.7		1246.3		21.4		2.1		7429.4		1032.2

		23		7		4		25.3		2530.9		10525.7		1493.3		0.3		0.3		12.7		3.6

		23		7		5		47.1		4701.4		18808		658.2		0.5		0.5		70.5		7.2

		23		7		6		0		0		0		2589.2		0		0		0		0

		23		7		7		0		0		0		0		0		0		0		0

		23		7		8		0		0		0		0		0		0		0		0

		23		7		9		0		0		0		0		0		0		0		0

		23		7		10		0		0		0		0		0		0		0		0

		23		7		11		0		0		0		0		0		0		0		0

		23		7		12		0		0		0		0		0		0		0		0

		23		7		13		0		0		0		0		0		0		0		0

		23		7		14		0		0		0		0		0		0		0		0

		23		7		15		0		0		0		0		0		0		0		0

		23		7		16		0		0		0		0		0		0		0		0

		23		7		17		0		0		0		0		0		0		0		0

		23		7		18		0		0		0		0		0		0		0		0

		23		7		19		0		0		0		0		0		0		0		0

		23		8		1		0.9		44.5		7038.7		17.8		0.2		0		111.4		13.4

		23		8		2		0.4		25.8		7598		11.2		3		0		95.9		14.5

		23		8		3		0		0		0		0		0		0		0		0

		23		8		4		0		0		0		0		0		0		0		0

		23		8		5		5.3		121.5		15173.8		55.2		0.3		0		48.5		5.1

		23		8		6		36.5		6413		204518.1		971.7		80.8		0.5		3153.8		379

		23		8		7		0.3		47.5		104.4		25.7		0		0		0.1		0

		23		8		8		5.1		76.7		83996.6		102.4		2.6		0.1		1304		117.4

		23		8		9		0.3		54		96		27.3		0		0		0.1		0

		23		8		10		0		0		0		0		0		0		0		0

		23		8		11		0		0		0		0		0		0		0		0

		23		8		12		0		0		0		0		0		0		0		0

		23		8		13		0		0		0		0		0		0		0		0

		23		8		14		0		0		0		0		0		0		0		0

		23		8		15		0		0		0		0		0		0		0		0

		23		8		16		0		0		0		0		0		0		0		0

		23		8		17		0		0		0		0		0		0		0		0

		23		8		18		0		0		0		0		0		0		0		0

		23		8		19		0		0		0		0		0		0		0		0

		23		9		1		0		0		0		0		0		0		0		0

		23		9		2		10		72.7		13411.9		0.5		0		0		19.4		18.4

		23		9		3		0		0		0		0		0		0		0		0

		23		9		4		0		0		0		0		0		0		0		0

		23		9		5		0		0		0		0		0		0		0		0

		23		9		6		0		0		0		0		0		0		0		0

		23		9		7		1699.3		29706.8		0		1699.3		25.3		0		551.3		0

		23		9		8		0		0		0		0		0		0		0		0

		23		9		9		0		0		0		0		0		0		0		0

		23		9		10		22581.3		0		89694.7		259.1		0		178.7		0		0

		23		9		11		0		0		0		0		0		0		0		0

		23		9		12		0		0		0		0		0		0		0		0

		23		9		13		0		0		0		0		0		0		0		0

		23		9		14		0		0		0		0		0		0		0		0

		23		9		15		0		0		0		0		0		0		0		0

		23		9		16		0		0		0		0		0		0		0		0

		23		9		17		0		0		0		0		0		0		0		0

		23		9		18		0		0		0		0		0		0		0		0

		23		9		19		0		0		0		0		0		0		0		0

		23		10		1		1535.1		0		0		153.2		622.7		680.1		0		0

		23		10		2		410.6		0		0		0		4.5		0		0		0

		23		10		3		16.9		294.9		0		16.9		0.3		0		5.5		0

		23		10		4		19419.4		0		0		0		0		0		0		0

		23		10		5		6582.7		0		0		24.7		0		14091.1		0		0

		23		10		6		0		0		0		0		0		0		0		0

		23		10		7		279.2		0		0		268		20.9		0		0		0

		23		10		8		82.2		0		0		37.5		13.9		0		0		0

		23		10		9		0		0		0		0		0		0		0		0

		23		10		10		0		0		0		0		0		0		0		0

		23		10		11		0		0		0		0		0		0		0		0

		23		10		12		0		0		0		0		0		0		0		0

		23		10		13		0		0		0		0		0		0		0		0

		23		10		14		0		0		0		0		0		0		0		0

		23		10		15		0		0		0		0		0		0		0		0

		23		10		16		0		0		0		0		0		0		0		0

		23		10		17		0		0		0		0		0		0		0		0

		23		10		18		0		0		0		0		0		0		0		0

		23		10		19		0		0		0		0		0		0		0		0

		23		11		1		279.2		0		0		268		20.9		0		0		0

		23		11		2		82.2		0		0		37.5		13.9		0		0		0

		23		11		3		1.3		22.4		830.3		0		0		0		0.2		0

		23		11		4		0		0		0		0		0		0		0		0

		23		11		5		0		0		0		0		0		0		0		0

		23		11		6		1400		0		0		0		0		0		0		0

		23		11		7		0		0		0		0		0		0		0		0

		23		11		8		0		0		0		0		0		0		0		0

		23		11		9		0		0		0		0		0		0		0		0

		23		11		10		0		0		0		0		0		0		0		0

		23		11		11		0		0		0		0		0		0		0		0

		23		11		12		0		0		0		0		0		0		0		0

		23		11		13		0		0		0		0		0		0		0		0

		23		11		14		0		0		0		0		0		0		0		0

		23		11		15		0		0		0		0		0		0		0		0

		23		11		16		0		0		0		0		0		0		0		0

		23		11		17		0		0		0		0		0		0		0		0

		23		11		18		0		0		0		0		0		0		0		0

		23		11		19		0		0		0		0		0		0		0		0

		24		1		1		0		1.5		1433		0		0		0		2.1		0

		24		1		2		0.1		0.6		1800.8		0.1		0.1		0		3.2		0

		24		1		3		1.6		17.8		32345.8		3.7		3.8		0		87.4		129.9

		24		1		4		1.4		12.8		31282.6		2.4		3.6		0		68.8		127.9

		24		1		5		631.9		12.8		31282.6		46.3		3.6		0		68.8		127.9

		24		1		6		0		0		0		0		0		0		0		0

		24		1		7		0		0		0		0		0		0		0		0

		24		1		8		0		0		0		0		0		0		0		0

		24		1		9		0		0		0		0		0		0		0		0

		24		1		10		0		0		0		0		0		0		0		0

		24		1		11		0		0		0		0		0		0		0		0

		24		1		12		0		0		0		0		0		0		0		0

		24		1		13		0		0		0		0		0		0		0		0

		24		1		14		0		0		0		0		0		0		0		0

		24		1		15		0		0		0		0		0		0		0		0

		24		1		16		0		0		0		0		0		0		0		0

		24		1		17		0		0		0		0		0		0		0		0

		24		1		18		0		0		0		0		0		0		0		0

		24		1		19		0		0		0		0		0		0		0		0

		24		2		1		90.7		1255		443678		113.2		44.6		0		389.2		555.3

		24		2		2		181.2		2471.3		887220.4		225.2		89.1		0		776.8		1110.5

		24		2		3		30.2		414		147877.6		37.6		14.9		0		129.5		185.1

		24		2		4		0		0		0		0		0		0		0		0

		24		2		5		0		0		0		0		0		0		0		0

		24		2		6		0		0		0		0		0		0		0		0

		24		2		7		0		0		0		0		0		0		0		0

		24		2		8		0		0		0		0		0		0		0		0

		24		2		9		0		0		0		0		0		0		0		0

		24		2		10		0		0		0		0		0		0		0		0

		24		2		11		0		0		0		0		0		0		0		0

		24		2		12		0		0		0		0		0		0		0		0

		24		2		13		0		0		0		0		0		0		0		0

		24		2		14		0		0		0		0		0		0		0		0

		24		2		15		0		0		0		0		0		0		0		0

		24		2		16		0		0		0		0		0		0		0		0

		24		2		17		0		0		0		0		0		0		0		0

		24		2		18		0		0		0		0		0		0		0		0

		24		2		19		0		0		0		0		0		0		0		0

		24		3		1		23.3		213.1		530741.1		39.8		60.5		0		1151		2171.7

		24		3		2		0		0		0		0		0		0		0		0

		24		3		3		21.7		7666.7		269619.2		62		22.8		0.2		1820.7		718.4

		24		3		4		0		0		0		0		0		0		0		0

		24		3		5		0		0		0		0		0		0		0		0

		24		3		6		0		0		0		0		0		0		0		0

		24		3		7		0		0		0		0		0		0		0		0

		24		3		8		0		0		0		0		0		0		0		0

		24		3		9		0		0		0		0		0		0		0		0

		24		3		10		0		0		0		0		0		0		0		0

		24		3		11		0		0		0		0		0		0		0		0

		24		3		12		0		0		0		0		0		0		0		0

		24		3		13		0		0		0		0		0		0		0		0

		24		3		14		0		0		0		0		0		0		0		0

		24		3		15		0		0		0		0		0		0		0		0

		24		3		16		0		0		0		0		0		0		0		0

		24		3		17		0		0		0		0		0		0		0		0

		24		3		18		0		0		0		0		0		0		0		0

		24		3		19		0		0		0		0		0		0		0		0

		24		4		1		0		0		0		0		0		0		0		0

		24		4		2		11.3		8304.5		7058.9		101.9		0		0		166.1		0

		24		4		3		0		0		0		0		0		0		0		0

		24		4		4		0		0		0		0		0		0		0		0

		24		4		5		0		0		0		0		0		0		0		0

		24		4		6		0		0		127752		233.5		0		0		0		86.7

		24		4		7		0		0		0		0		0		0		0		0

		24		4		8		0		0		0		0		0		0		0		0

		24		4		9		0		0		0		0		0		0		0		0

		24		4		10		0		0		0		0		0		0		0		0

		24		4		11		0		0		0		0		0		0		0		0

		24		4		12		0		0		0		0		0		0		0		0

		24		4		13		0		0		0		0		0		0		0		0

		24		4		14		0		0		0		0		0		0		0		0

		24		4		15		0		0		0		0		0		0		0		0

		24		4		16		0		0		0		0		0		0		0		0

		24		4		17		0		0		0		0		0		0		0		0

		24		4		18		0		0		0		0		0		0		0		0

		24		4		19		0		0		0		0		0		0		0		0

		24		5		1		0		0		0		0		0		0		0		0

		24		5		2		0		0		0		0		0		0		0		0

		24		5		3		0		0		0		0		0		0		0		0

		24		5		4		0		0		0		0.8		0		0		0		0

		24		5		5		0		0		0		565.1		0		0		0		0

		24		5		6		7417.5		0		0		515.3		0		0		0		0

		24		5		7		0		0		0		0		0		0		0		0

		24		5		8		0		0		0		0		0		0		0		0

		24		5		9		0		0		0		0		0		0		0		0

		24		5		10		0		0		0		0		0		0		0		0

		24		5		11		0		0		0		0		0		0		0		0

		24		5		12		0		0		0		0		0		0		0		0

		24		5		13		0		0		0		0		0		0		0		0

		24		5		14		0		0		0		0		0		0		0		0

		24		5		15		0		0		0		0		0		0		0		0

		24		5		16		0		0		0		0		0		0		0		0

		24		5		17		0		0		0		0		0		0		0		0

		24		5		18		0		0		0		0		0		0		0		0

		24		5		19		0		0		0		0		0		0		0		0

		24		6		1		0		0		0		3548.8		0		0		0		0

		24		6		2		0		0		0		1428.4		0		0		0		0

		24		6		3		0		0		0		3411		0		0		0		0

		24		6		4		0		0		0		2461.2		0		0		0		0

		24		6		5		0		0		0		0		0		0		0		0

		24		6		6		0		0		0		0		0		0		0		0

		24		6		7		0		0		0		0		0		0		0		0

		24		6		8		0		0		0		0		0		0		0		0

		24		6		9		0		0		0		0		0		0		0		0

		24		6		10		0		0		0		0		0		0		0		0

		24		6		11		0		0		0		0		0		0		0		0

		24		6		12		0		0		0		0		0		0		0		0

		24		6		13		0		0		0		0		0		0		0		0

		24		6		14		0		0		0		0		0		0		0		0

		24		6		15		0		0		0		0		0		0		0		0

		24		6		16		0		0		0		0		0		0		0		0

		24		6		17		0		0		0		0		0		0		0		0

		24		6		18		0		0		0		0		0		0		0		0

		24		6		19		0		0		0		0		0		0		0		0

		24		7		1		164.7		40718		549041.1		4293.6		18.9		5.3		6057.7		356.5

		24		7		2		7		2515.7		94404.9		308.1		5.8		0.5		659.9		150

		24		7		3		31.7		4358.8		433005.8		1006.1		17.3		1.8		6068.9		845.2

		24		7		4		23.6		2365		9835.5		1395.3		0.2		0.2		11.8		3.4

		24		7		5		43.4		4341.2		17366.7		607.8		0.5		0.5		65.1		6.6

		24		7		6		0		0		0		1939.5		0		0		0		0

		24		7		7		0		0		0		0		0		0		0		0

		24		7		8		0		0		0		0		0		0		0		0

		24		7		9		0		0		0		0		0		0		0		0

		24		7		10		0		0		0		0		0		0		0		0

		24		7		11		0		0		0		0		0		0		0		0

		24		7		12		0		0		0		0		0		0		0		0

		24		7		13		0		0		0		0		0		0		0		0

		24		7		14		0		0		0		0		0		0		0		0

		24		7		15		0		0		0		0		0		0		0		0

		24		7		16		0		0		0		0		0		0		0		0

		24		7		17		0		0		0		0		0		0		0		0

		24		7		18		0		0		0		0		0		0		0		0

		24		7		19		0		0		0		0		0		0		0		0

		24		8		1		0.8		41.6		6577.1		16.6		0.2		0		104.1		12.5

		24		8		2		0.5		31.2		9197.6		13.5		3.6		0		116.1		17.5

		24		8		3		0		0		0		0		0		0		0		0

		24		8		4		0		0		0		0		0		0		0		0

		24		8		5		0		0		0		0		0		0		0		0

		24		8		6		32.8		6361.8		82595.7		748.3		30.8		0.2		1203.9		145.6

		24		8		7		0		6.4		14		3.4		0		0		0		0

		24		8		8		5.1		77.1		84432.5		102.9		2.6		0.1		1310.7		118

		24		8		9		0		7.2		12.8		3.6		0		0		0		0

		24		8		10		0		0		0		0		0		0		0		0

		24		8		11		0		0		0		0		0		0		0		0

		24		8		12		0		0		0		0		0		0		0		0

		24		8		13		0		0		0		0		0		0		0		0

		24		8		14		0		0		0		0		0		0		0		0

		24		8		15		0		0		0		0		0		0		0		0

		24		8		16		0		0		0		0		0		0		0		0

		24		8		17		0		0		0		0		0		0		0		0

		24		8		18		0		0		0		0		0		0		0		0

		24		8		19		0		0		0		0		0		0		0		0

		24		9		1		0		0		0		0		0		0		0		0

		24		9		2		13.8		101.2		18519		0.7		0		0		26.4		25.5

		24		9		3		0		0		0		0		0		0		0		0

		24		9		4		0		0		0		0		0		0		0		0

		24		9		5		0		0		0		0		0		0		0		0

		24		9		6		0		0		0		0		0		0		0		0

		24		9		7		923.2		16139.7		0		923.2		13.7		0		299.5		0

		24		9		8		0		0		0		0		0		0		0		0

		24		9		9		0		0		0		0		0		0		0		0

		24		9		10		21100.5		0		82059		242.1		0		163.3		0		0

		24		9		11		0		0		0		0		0		0		0		0

		24		9		12		0		0		0		0		0		0		0		0

		24		9		13		0		0		0		0		0		0		0		0

		24		9		14		0		0		0		0		0		0		0		0

		24		9		15		0		0		0		0		0		0		0		0

		24		9		16		0		0		0		0		0		0		0		0

		24		9		17		0		0		0		0		0		0		0		0

		24		9		18		0		0		0		0		0		0		0		0

		24		9		19		0		0		0		0		0		0		0		0

		24		10		1		1594		0		0		107.5		449.8		491.3		0		0

		24		10		2		56.2		0		0		0		0.6		0		0		0

		24		10		3		10.1		176.2		0		10.1		0.1		0		3.3		0

		24		10		4		16026		0		0		0		0		0		0		0

		24		10		5		3938.1		0		0		16.6		0		8256.7		0		0

		24		10		6		0		0		0		0		0		0		0		0

		24		10		7		421.5		0		0		361		31.6		0		0		0

		24		10		8		526.5		0		0		255		89.5		0		0		0

		24		10		9		0		0		0		0		0		0		0		0

		24		10		10		0		0		0		0		0		0		0		0

		24		10		11		0		0		0		0		0		0		0		0

		24		10		12		0		0		0		0		0		0		0		0

		24		10		13		0		0		0		0		0		0		0		0

		24		10		14		0		0		0		0		0		0		0		0

		24		10		15		0		0		0		0		0		0		0		0

		24		10		16		0		0		0		0		0		0		0		0

		24		10		17		0		0		0		0		0		0		0		0

		24		10		18		0		0		0		0		0		0		0		0

		24		10		19		0		0		0		0		0		0		0		0

		24		11		1		421.5		0		0		361		31.6		0		0		0

		24		11		2		526.5		0		0		255		89.5		0		0		0

		24		11		3		2.7		46.8		1737.9		0		0		0		0.5		0

		24		11		4		0		0		0		0		0		0		0		0

		24		11		5		0		0		0		0		0		0		0		0

		24		11		6		4.1		0		0		0		0		0		0		0

		24		11		7		0		0		0		0		0		0		0		0

		24		11		8		0		0		0		0		0		0		0		0

		24		11		9		0		0		0		0		0		0		0		0

		24		11		10		0		0		0		0		0		0		0		0

		24		11		11		0		0		0		0		0		0		0		0

		24		11		12		0		0		0		0		0		0		0		0

		24		11		13		0		0		0		0		0		0		0		0

		24		11		14		0		0		0		0		0		0		0		0

		24		11		15		0		0		0		0		0		0		0		0

		24		11		16		0		0		0		0		0		0		0		0

		24		11		17		0		0		0		0		0		0		0		0

		24		11		18		0		0		0		0		0		0		0		0

		24		11		19		0		0		0		0		0		0		0		0

		25		1		1		0		0		0		0		0		0		0		0

		25		1		2		0		0		0		0		0		0		0		0

		25		1		3		0.3		3.8		6531.1		0.8		0.9		0		18.8		34.7

		25		1		4		0.3		2.6		6271.4		0.5		0.8		0		14.2		34.2

		25		1		5		72.1		2.6		6271.4		5.5		0.8		0		14.2		34.2

		25		1		6		0		0		0		0		0		0		0		0

		25		1		7		0		0		0		0		0		0		0		0

		25		1		8		0		0		0		0		0		0		0		0

		25		1		9		0		0		0		0		0		0		0		0

		25		1		10		0		0		0		0		0		0		0		0

		25		1		11		0		0		0		0		0		0		0		0

		25		1		12		0		0		0		0		0		0		0		0

		25		1		13		0		0		0		0		0		0		0		0

		25		1		14		0		0		0		0		0		0		0		0

		25		1		15		0		0		0		0		0		0		0		0

		25		1		16		0		0		0		0		0		0		0		0

		25		1		17		0		0		0		0		0		0		0		0

		25		1		18		0		0		0		0		0		0		0		0

		25		1		19		0		0		0		0		0		0		0		0

		25		2		1		50.4		886.9		75278.7		70.3		12.8		0		59		152.6

		25		2		2		100.7		1760.7		150511.6		140.2		25.5		0		117.4		305.1

		25		2		3		16.8		294.2		25087.8		23.4		4.3		0		19.6		50.9

		25		2		4		0		0		0		0		0		0		0		0

		25		2		5		0		0		0		0		0		0		0		0

		25		2		6		0		0		0		0		0		0		0		0

		25		2		7		0		0		0		0		0		0		0		0

		25		2		8		0		0		0		0		0		0		0		0

		25		2		9		0		0		0		0		0		0		0		0

		25		2		10		0		0		0		0		0		0		0		0

		25		2		11		0		0		0		0		0		0		0		0

		25		2		12		0		0		0		0		0		0		0		0

		25		2		13		0		0		0		0		0		0		0		0

		25		2		14		0		0		0		0		0		0		0		0

		25		2		15		0		0		0		0		0		0		0		0

		25		2		16		0		0		0		0		0		0		0		0

		25		2		17		0		0		0		0		0		0		0		0

		25		2		18		0		0		0		0		0		0		0		0

		25		2		19		0		0		0		0		0		0		0		0

		25		3		1		4.6		42.4		106354.6		8.5		14.2		0		237.6		580.9

		25		3		2		0		0		0		0		0		0		0		0

		25		3		3		4.9		14.5		68723.7		9.1		10.1		0.2		425.3		269.3

		25		3		4		0		0		0		0		0		0		0		0

		25		3		5		0		0		0		0		0		0		0		0

		25		3		6		0		0		0		0		0		0		0		0

		25		3		7		0		0		0		0		0		0		0		0

		25		3		8		0		0		0		0		0		0		0		0

		25		3		9		0		0		0		0		0		0		0		0

		25		3		10		0		0		0		0		0		0		0		0

		25		3		11		0		0		0		0		0		0		0		0

		25		3		12		0		0		0		0		0		0		0		0

		25		3		13		0		0		0		0		0		0		0		0

		25		3		14		0		0		0		0		0		0		0		0

		25		3		15		0		0		0		0		0		0		0		0

		25		3		16		0		0		0		0		0		0		0		0

		25		3		17		0		0		0		0		0		0		0		0

		25		3		18		0		0		0		0		0		0		0		0

		25		3		19		0		0		0		0		0		0		0		0

		25		4		1		0		0		0		0		0		0		0		0

		25		4		2		0		0		0		0		0		0		0		0

		25		4		3		0		0		51879.5		312.5		0		0		0		0

		25		4		4		0		0		0		0		0		0		0		0

		25		4		5		0		0		0		0		0		0		0		0

		25		4		6		0		0		87205.1		55.8		0		0		0		86.7

		25		4		7		0		0		0		0		0		0		0		0

		25		4		8		0		0		0		0		0		0		0		0

		25		4		9		0		0		0		0		0		0		0		0

		25		4		10		0		0		0		0		0		0		0		0

		25		4		11		0		0		0		0		0		0		0		0

		25		4		12		0		0		0		0		0		0		0		0

		25		4		13		0		0		0		0		0		0		0		0

		25		4		14		0		0		0		0		0		0		0		0

		25		4		15		0		0		0		0		0		0		0		0

		25		4		16		0		0		0		0		0		0		0		0

		25		4		17		0		0		0		0		0		0		0		0

		25		4		18		0		0		0		0		0		0		0		0

		25		4		19		0		0		0		0		0		0		0		0

		25		5		1		0		0		0		0		0		0		0		0

		25		5		2		0		0		0		0		0		0		0		0

		25		5		3		0		0		0		0		0		0		0		0

		25		5		4		0		0		0		0.8		0		0		0		0

		25		5		5		0		0		0		173.9		0		0		0		0

		25		5		6		486.9		0		0		33.8		0		0		0		0

		25		5		7		0		0		0		0		0		0		0		0

		25		5		8		0		0		0		0		0		0		0		0

		25		5		9		0		0		0		0		0		0		0		0

		25		5		10		0		0		0		0		0		0		0		0

		25		5		11		0		0		0		0		0		0		0		0

		25		5		12		0		0		0		0		0		0		0		0

		25		5		13		0		0		0		0		0		0		0		0

		25		5		14		0		0		0		0		0		0		0		0

		25		5		15		0		0		0		0		0		0		0		0

		25		5		16		0		0		0		0		0		0		0		0

		25		5		17		0		0		0		0		0		0		0		0

		25		5		18		0		0		0		0		0		0		0		0

		25		5		19		0		0		0		0		0		0		0		0

		25		6		1		0		0		0		697.3		0		0		0		0

		25		6		2		0		0		0		223		0		0		0		0

		25		6		3		0		0		0		53.5		0		0		0		0

		25		6		4		0		0		0		532.6		0		0		0		0

		25		6		5		0		0		0		0		0		0		0		0

		25		6		6		0		0		0		0		0		0		0		0

		25		6		7		0		0		0		0		0		0		0		0

		25		6		8		0		0		0		0		0		0		0		0

		25		6		9		0		0		0		0		0		0		0		0

		25		6		10		0		0		0		0		0		0		0		0

		25		6		11		0		0		0		0		0		0		0		0

		25		6		12		0		0		0		0		0		0		0		0

		25		6		13		0		0		0		0		0		0		0		0

		25		6		14		0		0		0		0		0		0		0		0

		25		6		15		0		0		0		0		0		0		0		0

		25		6		16		0		0		0		0		0		0		0		0

		25		6		17		0		0		0		0		0		0		0		0

		25		6		18		0		0		0		0		0		0		0		0

		25		6		19		0		0		0		0		0		0		0		0

		25		7		1		36.9		9284.2		134232.6		1016.2		4.9		1.3		1472.5		84.6

		25		7		2		1.7		575.6		21741.3		73.7		1.3		0.1		151		34.4

		25		7		3		6.3		985.7		86127.7		198.5		3.3		0.3		1199.3		168.3

		25		7		4		6.8		681.4		2833.6		402		0.1		0.1		3.4		1

		25		7		5		12.4		1249.7		4999.3		175		0.1		0.1		18.8		1.9

		25		7		6		0		0		0		383.7		0		0		0		0

		25		7		7		0		0		0		0		0		0		0		0

		25		7		8		0		0		0		0		0		0		0		0

		25		7		9		0		0		0		0		0		0		0		0

		25		7		10		0		0		0		0		0		0		0		0

		25		7		11		0		0		0		0		0		0		0		0

		25		7		12		0		0		0		0		0		0		0		0

		25		7		13		0		0		0		0		0		0		0		0

		25		7		14		0		0		0		0		0		0		0		0

		25		7		15		0		0		0		0		0		0		0		0

		25		7		16		0		0		0		0		0		0		0		0

		25		7		17		0		0		0		0		0		0		0		0

		25		7		18		0		0		0		0		0		0		0		0

		25		7		19		0		0		0		0		0		0		0		0

		25		8		1		0.2		12		1894.9		4.8		0.1		0		30		3.6

		25		8		2		0.4		26.8		7897.9		11.6		3.1		0		99.7		15.1

		25		8		3		0		0		0		0		0		0		0		0

		25		8		4		0		0		0		0		0		0		0		0

		25		8		5		0		0		0		0		0		0		0		0

		25		8		6		11.4		2301.9		12707.2		239.9		4.1		0		160.8		19.8

		25		8		7		0.1		11.3		24.8		6.1		0		0		0		0

		25		8		8		2.3		33.7		36923.6		45		1.1		0.1		573.2		51.6

		25		8		9		0.1		12.8		22.8		6.5		0		0		0		0

		25		8		10		0		0		0		0		0		0		0		0

		25		8		11		0		0		0		0		0		0		0		0

		25		8		12		0		0		0		0		0		0		0		0

		25		8		13		0		0		0		0		0		0		0		0

		25		8		14		0		0		0		0		0		0		0		0

		25		8		15		0		0		0		0		0		0		0		0

		25		8		16		0		0		0		0		0		0		0		0

		25		8		17		0		0		0		0		0		0		0		0

		25		8		18		0		0		0		0		0		0		0		0

		25		8		19		0		0		0		0		0		0		0		0

		25		9		1		0		0		0		0		0		0		0		0

		25		9		2		2.8		20.6		3791.8		0.1		0		0		5.4		5.2

		25		9		3		0		0		0		0		0		0		0		0

		25		9		4		0		0		0		0		0		0		0		0

		25		9		5		0		0		0		0		0		0		0		0

		25		9		6		0		0		0		0		0		0		0		0

		25		9		7		97.1		1697.9		0		97.1		1.4		0		31.5		0

		25		9		8		0		0		0		0		0		0		0		0

		25		9		9		0		0		0		0		0		0		0		0

		25		9		10		6079		0		25223.2		69.7		0		49.6		0		0

		25		9		11		0		0		0		0		0		0		0		0

		25		9		12		0		0		0		0		0		0		0		0

		25		9		13		0		0		0		0		0		0		0		0

		25		9		14		0		0		0		0		0		0		0		0

		25		9		15		0		0		0		0		0		0		0		0

		25		9		16		0		0		0		0		0		0		0		0

		25		9		17		0		0		0		0		0		0		0		0

		25		9		18		0		0		0		0		0		0		0		0

		25		9		19		0		0		0		0		0		0		0		0

		25		10		1		1169.2		0		0		43		219.4		239.6		0		0

		25		10		2		0		0		0		0		0		0		0		0

		25		10		3		1		17.3		0		1		0		0		0.3		0

		25		10		4		2468.5		0		0		0		0		0		0		0

		25		10		5		642.8		0		0		2.1		0		1184.1		0		0

		25		10		6		0		0		0		0		0		0		0		0

		25		10		7		258.8		0		0		185.5		19.4		0		0		0

		25		10		8		2669.9		0		0		875.5		453.9		0		0		0

		25		10		9		0		0		0		0		0		0		0		0

		25		10		10		0		0		0		0		0		0		0		0

		25		10		11		0		0		0		0		0		0		0		0

		25		10		12		0		0		0		0		0		0		0		0

		25		10		13		0		0		0		0		0		0		0		0

		25		10		14		0		0		0		0		0		0		0		0

		25		10		15		0		0		0		0		0		0		0		0

		25		10		16		0		0		0		0		0		0		0		0

		25		10		17		0		0		0		0		0		0		0		0

		25		10		18		0		0		0		0		0		0		0		0

		25		10		19		0		0		0		0		0		0		0		0

		25		11		1		258.8		0		0		185.5		19.4		0		0		0

		25		11		2		2669.9		0		0		875.5		453.9		0		0		0

		25		11		3		4.7		83		3081		0		0		0		0.9		0

		25		11		4		0		0		0		0		0		0		0		0

		25		11		5		54.5		0		0		0		1.5		0		0		0

		25		11		6		135.8		0		0		0		0		0		0		0

		25		11		7		0		0		0		0		0		0		0		0

		25		11		8		0		0		0		0		0		0		0		0

		25		11		9		0		0		0		0		0		0		0		0

		25		11		10		0		0		0		0		0		0		0		0

		25		11		11		0		0		0		0		0		0		0		0

		25		11		12		0		0		0		0		0		0		0		0

		25		11		13		0		0		0		0		0		0		0		0

		25		11		14		0		0		0		0		0		0		0		0

		25		11		15		0		0		0		0		0		0		0		0

		25		11		16		0		0		0		0		0		0		0		0

		25		11		17		0		0		0		0		0		0		0		0

		25		11		18		0		0		0		0		0		0		0		0

		25		11		19		0		0		0		0		0		0		0		0

		26		1		1		0		0		0		0		0		0		0		0

		26		1		2		0		0		0		0		0		0		0		0

		26		1		3		1		11.8		20967.1		2.5		2.5		0		57.7		89.8

		26		1		4		0.9		8.3		20240.7		1.6		2.4		0		45		88.4

		26		1		5		384.9		8.3		20240.7		28.3		2.4		0		45		88.4

		26		1		6		0		0		0		0		0		0		0		0

		26		1		7		0		0		0		0		0		0		0		0

		26		1		8		0		0		0		0		0		0		0		0

		26		1		9		0		0		0		0		0		0		0		0

		26		1		10		0		0		0		0		0		0		0		0

		26		1		11		0		0		0		0		0		0		0		0

		26		1		12		0		0		0		0		0		0		0		0

		26		1		13		0		0		0		0		0		0		0		0

		26		1		14		0		0		0		0		0		0		0		0

		26		1		15		0		0		0		0		0		0		0		0

		26		1		16		0		0		0		0		0		0		0		0

		26		1		17		0		0		0		0		0		0		0		0

		26		1		18		0		0		0		0		0		0		0		0

		26		1		19		0		0		0		0		0		0		0		0

		26		2		1		57.1		809.3		291759.1		70.1		33		0		252.9		420.5

		26		2		2		114		1581.3		583388.3		138.9		66.1		0		504.2		841

		26		2		3		19		265.6		97238.6		23.2		11		0		84.1		140.2

		26		2		4		0		0		0		0		0		0		0		0

		26		2		5		0		0		0		0		0		0		0		0

		26		2		6		0		0		0		0		0		0		0		0

		26		2		7		0		0		0		0		0		0		0		0

		26		2		8		0		0		0		0		0		0		0		0

		26		2		9		0		0		0		0		0		0		0		0

		26		2		10		0		0		0		0		0		0		0		0

		26		2		11		0		0		0		0		0		0		0		0

		26		2		12		0		0		0		0		0		0		0		0

		26		2		13		0		0		0		0		0		0		0		0

		26		2		14		0		0		0		0		0		0		0		0

		26		2		15		0		0		0		0		0		0		0		0

		26		2		16		0		0		0		0		0		0		0		0

		26		2		17		0		0		0		0		0		0		0		0

		26		2		18		0		0		0		0		0		0		0		0

		26		2		19		0		0		0		0		0		0		0		0

		26		3		1		15.1		138.4		343364.9		26.3		40.5		0		751.6		1501.4

		26		3		2		0		0		0		0		0		0		0		0

		26		3		3		34.5		4084.6		451336.2		60.4		57.7		0.9		3246.4		1582.8

		26		3		4		0		0		0		0		0		0		0		0

		26		3		5		0		0		0		0		0		0		0		0

		26		3		6		0		0		0		0		0		0		0		0

		26		3		7		0		0		0		0		0		0		0		0

		26		3		8		0		0		0		0		0		0		0		0

		26		3		9		0		0		0		0		0		0		0		0

		26		3		10		0		0		0		0		0		0		0		0

		26		3		11		0		0		0		0		0		0		0		0

		26		3		12		0		0		0		0		0		0		0		0

		26		3		13		0		0		0		0		0		0		0		0

		26		3		14		0		0		0		0		0		0		0		0

		26		3		15		0		0		0		0		0		0		0		0

		26		3		16		0		0		0		0		0		0		0		0

		26		3		17		0		0		0		0		0		0		0		0

		26		3		18		0		0		0		0		0		0		0		0

		26		3		19		0		0		0		0		0		0		0		0

		26		4		1		0		0		0		0		0		0		0		0

		26		4		2		0		0		0		0		0		0		0		0

		26		4		3		0		0		0		0		0		0		0		0

		26		4		4		0		0		0		0		0		0		0		0

		26		4		5		0		0		0		0		0		0		0		0

		26		4		6		0		0		481127.2		436		0		0		0		433.5

		26		4		7		0		0		0		0		0		0		0		0

		26		4		8		0		0		0		0		0		0		0		0

		26		4		9		0		0		0		0		0		0		0		0

		26		4		10		0		0		0		0		0		0		0		0

		26		4		11		0		0		0		0		0		0		0		0

		26		4		12		0		0		0		0		0		0		0		0

		26		4		13		0		0		0		0		0		0		0		0

		26		4		14		0		0		0		0		0		0		0		0

		26		4		15		0		0		0		0		0		0		0		0

		26		4		16		0		0		0		0		0		0		0		0

		26		4		17		0		0		0		0		0		0		0		0

		26		4		18		0		0		0		0		0		0		0		0

		26		4		19		0		0		0		0		0		0		0		0

		26		5		1		0		0		0		0		0		0		0		0

		26		5		2		0		0		0		0		0		0		0		0

		26		5		3		270.5		0		0		1.4		0		0		0		0

		26		5		4		0		0		0		0.7		0		0		0		0

		26		5		5		0		0		0		540.5		0		0		0		0

		26		5		6		4510.8		0		0		313.3		0		0		0		0

		26		5		7		0		0		0		0		0		0		0		0

		26		5		8		0		0		0		0		0		0		0		0

		26		5		9		0		0		0		0		0		0		0		0

		26		5		10		0		0		0		0		0		0		0		0

		26		5		11		0		0		0		0		0		0		0		0

		26		5		12		0		0		0		0		0		0		0		0

		26		5		13		0		0		0		0		0		0		0		0

		26		5		14		0		0		0		0		0		0		0		0

		26		5		15		0		0		0		0		0		0		0		0

		26		5		16		0		0		0		0		0		0		0		0

		26		5		17		0		0		0		0		0		0		0		0

		26		5		18		0		0		0		0		0		0		0		0

		26		5		19		0		0		0		0		0		0		0		0

		26		6		1		0		0		0		2891.6		0		0		0		0

		26		6		2		0		0		0		1098		0		0		0		0

		26		6		3		0		0		0		316.5		0		0		0		0

		26		6		4		0		0		0		3510.5		0		0		0		0

		26		6		5		0		0		0		0		0		0		0		0

		26		6		6		0		0		0		0		0		0		0		0

		26		6		7		0		0		0		0		0		0		0		0

		26		6		8		0		0		0		0		0		0		0		0

		26		6		9		0		0		0		0		0		0		0		0

		26		6		10		0		0		0		0		0		0		0		0

		26		6		11		0		0		0		0		0		0		0		0

		26		6		12		0		0		0		0		0		0		0		0

		26		6		13		0		0		0		0		0		0		0		0

		26		6		14		0		0		0		0		0		0		0		0

		26		6		15		0		0		0		0		0		0		0		0

		26		6		16		0		0		0		0		0		0		0		0

		26		6		17		0		0		0		0		0		0		0		0

		26		6		18		0		0		0		0		0		0		0		0

		26		6		19		0		0		0		0		0		0		0		0

		26		7		1		160.7		39877.2		534994		4211.2		18.5		5.2		5876.6		345.8

		26		7		2		6.9		2457.2		91605.4		301.7		5.6		0.5		638.5		145.4

		26		7		3		30.2		4211		411816.3		959.9		16.5		1.7		5768.7		804

		26		7		4		23.5		2347.7		9763.8		1385.2		0.2		0.2		11.7		3.4

		26		7		5		43		4300.7		17205		602.1		0.5		0.5		64.5		6.5

		26		7		6		0		0		0		1900.8		0		0		0		0

		26		7		7		0		0		0		0		0		0		0		0

		26		7		8		0		0		0		0		0		0		0		0

		26		7		9		0		0		0		0		0		0		0		0

		26		7		10		0		0		0		0		0		0		0		0

		26		7		11		0		0		0		0		0		0		0		0

		26		7		12		0		0		0		0		0		0		0		0

		26		7		13		0		0		0		0		0		0		0		0

		26		7		14		0		0		0		0		0		0		0		0

		26		7		15		0		0		0		0		0		0		0		0

		26		7		16		0		0		0		0		0		0		0		0

		26		7		17		0		0		0		0		0		0		0		0

		26		7		18		0		0		0		0		0		0		0		0

		26		7		19		0		0		0		0		0		0		0		0

		26		8		1		0.8		41.3		6529.1		16.5		0.2		0		103.3		12.4

		26		8		2		0.6		35.2		10397.2		15.3		4.1		0		131.3		19.8

		26		8		3		0		0		0		0		0		0		0		0

		26		8		4		0		0		0		0		0		0		0		0

		26		8		5		0		0		0		0		0		0		0		0

		26		8		6		21.6		3700.9		134390.1		590.1		53.4		0.4		2081.9		250.1

		26		8		7		0.1		11.1		24.3		6		0		0		0		0

		26		8		8		2.7		41		44831.4		54.6		1.4		0.1		696		62.7

		26		8		9		0.1		12.6		22.4		6.4		0		0		0		0

		26		8		10		0		0		0		0		0		0		0		0

		26		8		11		0		0		0		0		0		0		0		0

		26		8		12		0		0		0		0		0		0		0		0

		26		8		13		0		0		0		0		0		0		0		0

		26		8		14		0		0		0		0		0		0		0		0

		26		8		15		0		0		0		0		0		0		0		0

		26		8		16		0		0		0		0		0		0		0		0

		26		8		17		0		0		0		0		0		0		0		0

		26		8		18		0		0		0		0		0		0		0		0

		26		8		19		0		0		0		0		0		0		0		0

		26		9		1		0		0		0		0		0		0		0		0

		26		9		2		12.2		89.5		16415.5		0.6		0		0		23.5		22.6

		26		9		3		0		0		0		0		0		0		0		0

		26		9		4		0		0		0		0		0		0		0		0

		26		9		5		0		0		0		0		0		0		0		0

		26		9		6		0		0		0		0		0		0		0		0

		26		9		7		1871.6		32720.4		0		1871.6		27.9		0		607.2		0

		26		9		8		0		0		0		0		0		0		0		0

		26		9		9		0		0		0		0		0		0		0		0

		26		9		10		20946.7		0		82185.4		240.3		0		164.4		0		0

		26		9		11		0		0		0		0		0		0		0		0

		26		9		12		0		0		0		0		0		0		0		0

		26		9		13		0		0		0		0		0		0		0		0

		26		9		14		0		0		0		0		0		0		0		0

		26		9		15		0		0		0		0		0		0		0		0

		26		9		16		0		0		0		0		0		0		0		0

		26		9		17		0		0		0		0		0		0		0		0

		26		9		18		0		0		0		0		0		0		0		0

		26		9		19		0		0		0		0		0		0		0		0

		26		10		1		1177.1		0		0		126.7		528.6		577.4		0		0

		26		10		2		7.6		0		0		0		0.9		0		0		0

		26		10		3		18.1		317.2		0		18.1		0.3		0		5.9		0

		26		10		4		17646.2		0		0		0		0		0		0		0

		26		10		5		5297.2		0		0		21.4		0		9880		0		0

		26		10		6		0		0		0		0		0		0		0		0

		26		10		7		189.4		0		0		167.5		14.2		0		0		0

		26		10		8		47.8		0		0		18		8.1		0		0		0

		26		10		9		0		0		0		0		0		0		0		0

		26		10		10		0		0		0		0		0		0		0		0

		26		10		11		0		0		0		0		0		0		0		0

		26		10		12		0		0		0		0		0		0		0		0

		26		10		13		0		0		0		0		0		0		0		0

		26		10		14		0		0		0		0		0		0		0		0

		26		10		15		0		0		0		0		0		0		0		0

		26		10		16		0		0		0		0		0		0		0		0

		26		10		17		0		0		0		0		0		0		0		0

		26		10		18		0		0		0		0		0		0		0		0

		26		10		19		0		0		0		0		0		0		0		0

		26		11		1		189.4		0		0		167.5		14.2		0		0		0

		26		11		2		47.8		0		0		18		8.1		0		0		0

		26		11		3		0.6		9.9		366.3		0		0		0		0.1		0

		26		11		4		0		0		0		0		0		0		0		0

		26		11		5		0		0		0		0		0		0		0		0

		26		11		6		12.3		0		0		0		0		0		0		0

		26		11		7		0		0		0		0		0		0		0		0

		26		11		8		0		0		0		0		0		0		0		0

		26		11		9		0		0		0		0		0		0		0		0

		26		11		10		0		0		0		0		0		0		0		0

		26		11		11		0		0		0		0		0		0		0		0

		26		11		12		0		0		0		0		0		0		0		0

		26		11		13		0		0		0		0		0		0		0		0

		26		11		14		0		0		0		0		0		0		0		0

		26		11		15		0		0		0		0		0		0		0		0

		26		11		16		0		0		0		0		0		0		0		0

		26		11		17		0		0		0		0		0		0		0		0

		26		11		18		0		0		0		0		0		0		0		0

		26		11		19		0		0		0		0		0		0		0		0

		27		1		1		0		1.4		290		0.3		0.1		0		5.1		0.6

		27		1		2		0		0		0		0		0		0		0		0

		27		1		3		3.7		39.1		79474.4		7.6		8.5		0		195.6		274.6

		27		1		4		4.2		86.3		91836		6.1		9		0		161.2		581.1

		27		1		5		1092.2		29.9		77512.2		81.1		8.1		0		161.2		270.9

		27		1		6		0		0		0		0		0		0		0		0

		27		1		7		0		0		0		0		0		0		0		0

		27		1		8		0		0		0		0		0		0		0		0

		27		1		9		0		0		0		0		0		0		0		0

		27		1		10		0		0		0		0		0		0		0		0

		27		1		11		0		0		0		0		0		0		0		0

		27		1		12		0		0		0		0		0		0		0		0

		27		1		13		0		0		0		0		0		0		0		0

		27		1		14		0		0		0		0		0		0		0		0

		27		1		15		0		0		0		0		0		0		0		0

		27		1		16		0		0		0		0		0		0		0		0

		27		1		17		0		0		0		0		0		0		0		0

		27		1		18		0		0		0		0		0		0		0		0

		27		1		19		0		0		0		0		0		0		0		0

		27		2		1		43.1		353.1		456077.2		38.5		46.3		0		388.7		459.6

		27		2		2		86		654.6		911974.2		75.4		92.5		0		775.3		919

		27		2		3		14.3		112		152005.7		12.7		15.4		0		129.3		153.2

		27		2		4		0		0		0		0		0		0		0		0

		27		2		5		0		0		0		0		0		0		0		0

		27		2		6		0		0		0		0		0		0		0		0

		27		2		7		0		0		0		0		0		0		0		0

		27		2		8		0		0		0		0		0		0		0		0

		27		2		9		0		0		0		0		0		0		0		0

		27		2		10		0		0		0		0		0		0		0		0

		27		2		11		0		0		0		0		0		0		0		0

		27		2		12		0		0		0		0		0		0		0		0

		27		2		13		0		0		0		0		0		0		0		0

		27		2		14		0		0		0		0		0		0		0		0

		27		2		15		0		0		0		0		0		0		0		0

		27		2		16		0		0		0		0		0		0		0		0

		27		2		17		0		0		0		0		0		0		0		0

		27		2		18		0		0		0		0		0		0		0		0

		27		2		19		0		0		0		0		0		0		0		0

		27		3		1		57.4		499.2		1315746		87.5		137.9		0		2706		4601

		27		3		2		0		0		0		0		0		0		94		0

		27		3		3		14.5		229.5		172208.1		107.1		16.5		0		2466.9		1013.5

		27		3		4		0		0		0		0		0		0		0		0

		27		3		5		0		0		0		0		0		0		0		0

		27		3		6		0		0		0		0		0		0		0		0

		27		3		7		0		0		0		0		0		0		0		0

		27		3		8		0		0		0		0		0		0		0		0

		27		3		9		0		0		0		0		0		0		0		0

		27		3		10		0		0		0		0		0		0		0		0

		27		3		11		0		0		0		0		0		0		0		0

		27		3		12		0		0		0		0		0		0		0		0

		27		3		13		0		0		0		0		0		0		0		0

		27		3		14		0		0		0		0		0		0		0		0

		27		3		15		0		0		0		0		0		0		0		0

		27		3		16		0		0		0		0		0		0		0		0

		27		3		17		0		0		0		0		0		0		0		0

		27		3		18		0		0		0		0		0		0		0		0

		27		3		19		0		0		0		0		0		0		0		0

		27		4		1		0		0		0		0		0		0		0		0

		27		4		2		47		0		0		47		0		0		0		0

		27		4		3		0		19380		188700		51		0		0		0		1020

		27		4		4		0		130.9		202935.3		144		0		9191.6		0		0

		27		4		5		0		0		0		5306.8		0		8.4		0		0

		27		4		6		0		0		54419.3		200.4		0		0		0		0

		27		4		7		0		0		0		0		0		0		0		0

		27		4		8		0		0		0		0		0		0		0		0

		27		4		9		0		0		0		0		0		0		0		0

		27		4		10		0		0		0		0		0		0		0		0

		27		4		11		0		0		0		0		0		0		0		0

		27		4		12		0		0		0		0		0		0		0		0

		27		4		13		0		0		0		0		0		0		0		0

		27		4		14		0		0		0		0		0		0		0		0

		27		4		15		0		0		0		0		0		0		0		0

		27		4		16		0		0		0		0		0		0		0		0

		27		4		17		0		0		0		0		0		0		0		0

		27		4		18		0		0		0		0		0		0		0		0

		27		4		19		0		0		0		0		0		0		0		0

		27		5		1		0		0		0		0		0		0		0		0

		27		5		2		0		0		0		0		0		0		0		0

		27		5		3		0		0		0		0		0		0		0		0

		27		5		4		0		0		0		3383.6		0		0		0		0

		27		5		5		0		0		0		779.8		0		0		0		0

		27		5		6		6748.2		0		0		468.6		0		0		0		0

		27		5		7		0		0		0		0		0		0		0		0

		27		5		8		0		0		0		0		0		0		0		0

		27		5		9		0		0		0		0		0		0		0		0

		27		5		10		0		0		0		0		0		0		0		0

		27		5		11		0		0		0		0		0		0		0		0

		27		5		12		0		0		0		0		0		0		0		0

		27		5		13		0		0		0		0		0		0		0		0

		27		5		14		0		0		0		0		0		0		0		0

		27		5		15		0		0		0		0		0		0		0		0

		27		5		16		0		0		0		0		0		0		0		0

		27		5		17		0		0		0		0		0		0		0		0

		27		5		18		0		0		0		0		0		0		0		0

		27		5		19		0		0		0		0		0		0		0		0

		27		6		1		0		0		0		2076.7		0		0		0		0

		27		6		2		0		0		0		681.6		0		0		0		0

		27		6		3		0		0		0		1880.6		0		0		0		0

		27		6		4		0		0		0		2305.3		0		0		0		0

		27		6		5		0		0		0		0		0		0		0		0

		27		6		6		0		0		0		0		0		0		0		0

		27		6		7		0		0		0		0		0		0		0		0

		27		6		8		0		0		0		0		0		0		0		0

		27		6		9		0		0		0		0		0		0		0		0

		27		6		10		0		0		0		0		0		0		0		0

		27		6		11		0		0		0		0		0		0		0		0

		27		6		12		0		0		0		0		0		0		0		0

		27		6		13		0		0		0		0		0		0		0		0

		27		6		14		0		0		0		0		0		0		0		0

		27		6		15		0		0		0		0		0		0		0		0

		27		6		16		0		0		0		0		0		0		0		0

		27		6		17		0		0		0		0		0		0		0		0

		27		6		18		0		0		0		0		0		0		0		0

		27		6		19		0		0		0		0		0		0		0		0

		27		7		1		273.9		70109.7		645284.7		6956.4		18.6		5.5		6091.2		398.5

		27		7		2		10.7		3993.4		119353.7		464.4		6.2		0.5		765.5		188.2

		27		7		3		36.7		5016.5		428386.5		1164.7		17.1		1.7		6007.7		839.3

		27		7		4		26.7		2667.5		11093.8		1573.8		0.3		0.3		13.3		3.8

		27		7		5		53.5		5354.9		21422.3		749.7		0.5		0.5		80.3		8.1

		27		7		6		0		0		0		4537.3		0		0		0		0

		27		7		7		0		0		0		0		0		0		0		0

		27		7		8		0		0		0		0		0		0		0		0

		27		7		9		0		0		0		0		0		0		0		0

		27		7		10		0		0		0		0		0		0		0		0

		27		7		11		0		0		0		0		0		0		0		0

		27		7		12		0		0		0		0		0		0		0		0

		27		7		13		0		0		0		0		0		0		0		0

		27		7		14		0		0		0		0		0		0		0		0

		27		7		15		0		0		0		0		0		0		0		0

		27		7		16		0		0		0		0		0		0		0		0

		27		7		17		0		0		0		0		0		0		0		0

		27		7		18		0		0		0		0		0		0		0		0

		27		7		19		0		0		0		0		0		0		0		0

		27		8		1		0.9		46.9		7418.5		18.7		0.2		0		117.4		14.1

		27		8		2		0.1		8.8		2599.3		3.8		1		0		32.8		5

		27		8		3		3.2		195.3		58539.5		87.4		23.8		0.2		789.3		111.6

		27		8		4		59.8		6849.2		188719.5		3808.4		50.4		0		2028.3		684.3

		27		8		5		15.8		363.1		45345.4		165		0.9		0		144.9		15.3

		27		8		6		12.2		1894.8		108521.2		373.4		43.6		0.3		1701.4		204.1

		27		8		7		0		3.7		8.1		2		0		0		0		0

		27		8		8		7.8		117.6		128765.8		156.9		4		0.2		1999		180

		27		8		9		0		4.2		7.5		2.1		0		0		0		0

		27		8		10		0		0		0		0		0		0		0		0

		27		8		11		0		0		0		0		0		0		0		0

		27		8		12		0		0		0		0		0		0		0		0

		27		8		13		0		0		0		0		0		0		0		0

		27		8		14		0		0		0		0		0		0		0		0

		27		8		15		0		0		0		0		0		0		0		0

		27		8		16		0		0		0		0		0		0		0		0

		27		8		17		0		0		0		0		0		0		0		0

		27		8		18		0		0		0		0		0		0		0		0

		27		8		19		0		0		0		0		0		0		0		0

		27		9		1		0		0		0		0		0		0		0		0

		27		9		2		7.9		57.1		10615.4		0.4		0		0		15.6		14.6

		27		9		3		0		0		0		0		0		0		0		0

		27		9		4		0		0		0		0		0		0		0		0

		27		9		5		0		0		0		0		0		0		0		0

		27		9		6		0		0		0		0		0		0		0		0

		27		9		7		2022.7		35360.4		0		2022.7		30.1		0		656.2		0

		27		9		8		0		0		0		0		0		0		0		0

		27		9		9		0		0		0		0		0		0		0		0

		27		9		10		23800		0		89530.5		273.1		0		181.5		0		0

		27		9		11		0		0		0		0		0		0		0		0

		27		9		12		0		0		0		0		0		0		0		0

		27		9		13		0		0		0		0		0		0		0		0

		27		9		14		0		0		0		0		0		0		0		0

		27		9		15		0		0		0		0		0		0		0		0

		27		9		16		0		0		0		0		0		0		0		0

		27		9		17		0		0		0		0		0		0		0		0

		27		9		18		0		0		0		0		0		0		0		0

		27		9		19		0		0		0		0		0		0		0		0

		27		10		1		622.7		0		0		95.2		415.7		454		0		0

		27		10		2		35.9		0		0		0		0.9		0		0		0

		27		10		3		15.8		276		0		15.8		0.2		0		5.1		0

		27		10		4		5862.1		0		0		0		0		0		0		0

		27		10		5		1710.9		0		0		9.8		0		3228.4		0		0

		27		10		6		0		0		0		0		0		0		0		0

		27		10		7		16.2		0		0		28.5		1.2		0		0		0

		27		10		8		23.5		0		0		7		4		0		0		0

		27		10		9		0		0		0		0		0		0		0		0

		27		10		10		0		0		0		0		0		0		0		0

		27		10		11		0		0		0		0		0		0		0		0

		27		10		12		0		0		0		0		0		0		0		0

		27		10		13		0		0		0		0		0		0		0		0

		27		10		14		0		0		0		0		0		0		0		0

		27		10		15		0		0		0		0		0		0		0		0

		27		10		16		0		0		0		0		0		0		0		0

		27		10		17		0		0		0		0		0		0		0		0

		27		10		18		0		0		0		0		0		0		0		0

		27		10		19		0		0		0		0		0		0		0		0

		27		11		1		16.2		0		0		28.5		1.2		0		0		0

		27		11		2		23.5		0		0		7		4		0		0		0

		27		11		3		0		0		0		0		0		0		0		0

		27		11		4		0		0		0		0		0		0		0		0

		27		11		5		0		0		0		0		0		0		0		0

		27		11		6		57.4		0		0		0		173.9		0		0		0

		27		11		7		0		0		0		0		0		0		0		0

		27		11		8		0		0		0		0		0		0		0		0

		27		11		9		0		0		0		0		0		0		0		0

		27		11		10		0		0		0		0		0		0		0		0

		27		11		11		0		0		0		0		0		0		0		0

		27		11		12		0		0		0		0		0		0		0		0

		27		11		13		0		0		0		0		0		0		0		0

		27		11		14		0		0		0		0		0		0		0		0

		27		11		15		0		0		0		0		0		0		0		0

		27		11		16		0		0		0		0		0		0		0		0

		27		11		17		0		0		0		0		0		0		0		0

		27		11		18		0		0		0		0		0		0		0		0

		27		11		19		0		0		0		0		0		0		0		0

		28		1		1		0		0		0		0		0		0		0		0

		28		1		2		0		0		0		0		0		0		0		0

		28		1		3		0.9		10.6		17386.7		2.3		2.3		0		51.7		89.2

		28		1		4		0.7		7.1		16647.5		1.5		2.2		0		38.8		87.8

		28		1		5		461.3		7.1		16647.5		33.5		2.2		0		38.8		87.8

		28		1		6		0		0		0		0		0		0		0		0

		28		1		7		0		0		0		0		0		0		0		0

		28		1		8		0		0		0		0		0		0		0		0

		28		1		9		0		0		0		0		0		0		0		0

		28		1		10		0		0		0		0		0		0		0		0

		28		1		11		0		0		0		0		0		0		0		0

		28		1		12		0		0		0		0		0		0		0		0

		28		1		13		0		0		0		0		0		0		0		0

		28		1		14		0		0		0		0		0		0		0		0

		28		1		15		0		0		0		0		0		0		0		0

		28		1		16		0		0		0		0		0		0		0		0

		28		1		17		0		0		0		0		0		0		0		0

		28		1		18		0		0		0		0		0		0		0		0

		28		1		19		0		0		0		0		0		0		0		0

		28		2		1		39.4		386		378799.7		39.8		34.9		0		332.4		365

		28		2		2		78.5		725		757435.1		78		69.8		0		662.9		729.8

		28		2		3		13.1		123.4		126248.3		13.1		11.6		0		110.6		121.6

		28		2		4		0		0		0		0		0		0		0		0

		28		2		5		0		0		0		0		0		0		0		0

		28		2		6		0		0		0		0		0		0		0		0

		28		2		7		0		0		0		0		0		0		0		0

		28		2		8		0		0		0		0		0		0		0		0

		28		2		9		0		0		0		0		0		0		0		0

		28		2		10		0		0		0		0		0		0		0		0

		28		2		11		0		0		0		0		0		0		0		0

		28		2		12		0		0		0		0		0		0		0		0

		28		2		13		0		0		0		0		0		0		0		0

		28		2		14		0		0		0		0		0		0		0		0

		28		2		15		0		0		0		0		0		0		0		0

		28		2		16		0		0		0		0		0		0		0		0

		28		2		17		0		0		0		0		0		0		0		0

		28		2		18		0		0		0		0		0		0		0		0

		28		2		19		0		0		0		0		0		0		0		0

		28		3		1		12.4		117.7		282267.7		23.8		37.2		0		646.2		1490.8

		28		3		2		0		0		0		0		0		0		0		0

		28		3		3		49.2		2302.5		706687.2		68.5		106.9		2		4237.2		2083

		28		3		4		0		0		0		0		0		0		0		0

		28		3		5		0		0		0		0		0		0		0		0

		28		3		6		0		0		0		0		0		0		0		0

		28		3		7		0		0		0		0		0		0		0		0

		28		3		8		0		0		0		0		0		0		0		0

		28		3		9		0		0		0		0		0		0		0		0

		28		3		10		0		0		0		0		0		0		0		0

		28		3		11		0		0		0		0		0		0		0		0

		28		3		12		0		0		0		0		0		0		0		0

		28		3		13		0		0		0		0		0		0		0		0

		28		3		14		0		0		0		0		0		0		0		0

		28		3		15		0		0		0		0		0		0		0		0

		28		3		16		0		0		0		0		0		0		0		0

		28		3		17		0		0		0		0		0		0		0		0

		28		3		18		0		0		0		0		0		0		0		0

		28		3		19		0		0		0		0		0		0		0		0

		28		4		1		0		0		0		0		0		0		0		0

		28		4		2		8.3		6130.8		5211.2		75.3		0		0		122.6		0

		28		4		3		0		0		0		0		0		0		0		0

		28		4		4		0		0		0		0		0		0		0		0

		28		4		5		0		0		0		0		0		0		0		0

		28		4		6		0		0		986024.2		201.8		0		0		0		975.4

		28		4		7		0		0		0		0		0		0		0		0

		28		4		8		0		0		0		0		0		0		0		0

		28		4		9		0		0		0		0		0		0		0		0

		28		4		10		0		0		0		0		0		0		0		0

		28		4		11		0		0		0		0		0		0		0		0

		28		4		12		0		0		0		0		0		0		0		0

		28		4		13		0		0		0		0		0		0		0		0

		28		4		14		0		0		0		0		0		0		0		0

		28		4		15		0		0		0		0		0		0		0		0

		28		4		16		0		0		0		0		0		0		0		0

		28		4		17		0		0		0		0		0		0		0		0

		28		4		18		0		0		0		0		0		0		0		0

		28		4		19		0		0		0		0		0		0		0		0

		28		5		1		0		0		0		0		0		0		0		0

		28		5		2		0		0		0		0		0		0		0		0

		28		5		3		0		0		0		0		0		0		0		0

		28		5		4		0		0		0		4.6		0		0		0		0

		28		5		5		0		0		0		595.7		0		0		0		0

		28		5		6		6313.2		0		0		438.6		0		0		0		0

		28		5		7		0		0		0		0		0		0		0		0

		28		5		8		0		0		0		0		0		0		0		0

		28		5		9		0		0		0		0		0		0		0		0

		28		5		10		0		0		0		0		0		0		0		0

		28		5		11		0		0		0		0		0		0		0		0

		28		5		12		0		0		0		0		0		0		0		0

		28		5		13		0		0		0		0		0		0		0		0

		28		5		14		0		0		0		0		0		0		0		0

		28		5		15		0		0		0		0		0		0		0		0

		28		5		16		0		0		0		0		0		0		0		0

		28		5		17		0		0		0		0		0		0		0		0

		28		5		18		0		0		0		0		0		0		0		0

		28		5		19		0		0		0		0		0		0		0		0

		28		6		1		0		0		0		2612.8		0		0		0		0

		28		6		2		0		0		0		985.2		0		0		0		0

		28		6		3		0		0		0		1225.5		0		0		0		0

		28		6		4		0		0		0		2619.4		0		0		0		0

		28		6		5		0		0		0		0		0		0		0		0

		28		6		6		0		0		0		0		0		0		0		0

		28		6		7		0		0		0		0		0		0		0		0

		28		6		8		0		0		0		0		0		0		0		0

		28		6		9		0		0		0		0		0		0		0		0

		28		6		10		0		0		0		0		0		0		0		0

		28		6		11		0		0		0		0		0		0		0		0

		28		6		12		0		0		0		0		0		0		0		0

		28		6		13		0		0		0		0		0		0		0		0

		28		6		14		0		0		0		0		0		0		0		0

		28		6		15		0		0		0		0		0		0		0		0

		28		6		16		0		0		0		0		0		0		0		0

		28		6		17		0		0		0		0		0		0		0		0

		28		6		18		0		0		0		0		0		0		0		0

		28		6		19		0		0		0		0		0		0		0		0

		28		7		1		170.7		41909.7		602558.8		4473.3		21.3		6		6777.4		393.8

		28		7		2		7.6		2631.8		102584.2		325.3		6.4		0.5		725.8		163.2

		28		7		3		35		4798.9		485771.8		1107.6		19.5		2		6808.2		947.7

		28		7		4		26.4		2642.8		10991		1559.3		0.3		0.3		13.2		3.8

		28		7		5		47.2		4724.2		18899.3		661.4		0.5		0.5		70.9		7.2

		28		7		6		0		0		0		1847.2		0		0		0		0

		28		7		7		0		0		0		0		0		0		0		0

		28		7		8		0		0		0		0		0		0		0		0

		28		7		9		0		0		0		0		0		0		0		0

		28		7		10		0		0		0		0		0		0		0		0

		28		7		11		0		0		0		0		0		0		0		0

		28		7		12		0		0		0		0		0		0		0		0

		28		7		13		0		0		0		0		0		0		0		0

		28		7		14		0		0		0		0		0		0		0		0

		28		7		15		0		0		0		0		0		0		0		0

		28		7		16		0		0		0		0		0		0		0		0

		28		7		17		0		0		0		0		0		0		0		0

		28		7		18		0		0		0		0		0		0		0		0

		28		7		19		0		0		0		0		0		0		0		0

		28		8		1		0.9		46.5		7349.8		18.6		0.2		0		116.3		14

		28		8		2		0.2		13.2		3899		5.7		1.5		0		49.2		7.4

		28		8		3		0		0		0		0		0		0		0		0

		28		8		4		0		0		0		0		0		0		0		0

		28		8		5		0		0		0		0		0		0		0		0

		28		8		6		24.8		4324.1		144501.5		667.1		57.2		0.4		2232.1		268.2

		28		8		7		0.1		10.9		23.9		5.9		0		0		0		0

		28		8		8		5.8		86.3		94519.6		115.2		2.9		0.1		1467.3		132.1

		28		8		9		0.1		12.3		21.9		6.2		0		0		0		0

		28		8		10		0		0		0		0		0		0		0		0

		28		8		11		0		0		0		0		0		0		0		0

		28		8		12		0		0		0		0		0		0		0		0

		28		8		13		0		0		0		0		0		0		0		0

		28		8		14		0		0		0		0		0		0		0		0

		28		8		15		0		0		0		0		0		0		0		0

		28		8		16		0		0		0		0		0		0		0		0

		28		8		17		0		0		0		0		0		0		0		0

		28		8		18		0		0		0		0		0		0		0		0

		28		8		19		0		0		0		0		0		0		0		0

		28		9		1		0		0		0		0		0		0		0		0

		28		9		2		38.1		804.1		51482		2		2.5		0		72.3		71.3

		28		9		3		0		0		0		0		0		0		0		0

		28		9		4		0		0		0		0		0		0		0		0

		28		9		5		0		0		0		0		0		0		0		0

		28		9		6		0		0		0		0		0		0		0		0

		28		9		7		1986.6		34729.4		0		1986.6		29.6		0		644.5		0

		28		9		8		0		0		0		0		0		0		0		0

		28		9		9		0		0		0		0		0		0		0		0

		28		9		10		23579.4		0		89896.8		270.5		0		181.5		0		0

		28		9		11		0		0		0		0		0		0		0		0

		28		9		12		0		0		0		0		0		0		0		0

		28		9		13		0		0		0		0		0		0		0		0

		28		9		14		0		0		0		0		0		0		0		0

		28		9		15		0		0		0		0		0		0		0		0

		28		9		16		0		0		0		0		0		0		0		0

		28		9		17		0		0		0		0		0		0		0		0

		28		9		18		0		0		0		0		0		0		0		0

		28		9		19		0		0		0		0		0		0		0		0

		28		10		1		820.1		0		0		112.2		469.4		512.7		0		0

		28		10		2		44.4		0		0		0		1.6		0		0		0

		28		10		3		19.3		337.8		0		19.3		0.3		0		6.3		0

		28		10		4		15478.8		0		0		0		0		0		0		0

		28		10		5		4648.4		0		0		26.2		0		8988.8		0		0

		28		10		6		0		0		0		0		0		0		0		0

		28		10		7		58		0		0		59		4.3		0		0		0

		28		10		8		0.6		0		0		0		0.1		0		0		0

		28		10		9		0		0		0		0		0		0		0		0

		28		10		10		0		0		0		0		0		0		0		0

		28		10		11		0		0		0		0		0		0		0		0

		28		10		12		0		0		0		0		0		0		0		0

		28		10		13		0		0		0		0		0		0		0		0

		28		10		14		0		0		0		0		0		0		0		0

		28		10		15		0		0		0		0		0		0		0		0

		28		10		16		0		0		0		0		0		0		0		0

		28		10		17		0		0		0		0		0		0		0		0

		28		10		18		0		0		0		0		0		0		0		0

		28		10		19		0		0		0		0		0		0		0		0

		28		11		1		58		0		0		59		4.3		0		0		0

		28		11		2		0.6		0		0		0		0.1		0		0		0

		28		11		3		1.2		20.2		748.9		0		0		0		0.2		0

		28		11		4		0		0		0		0		0		0		0		0

		28		11		5		0		0		0		0		0		0		0		0

		28		11		6		0		0		0		0		0		0		0		0

		28		11		7		0		0		0		0		0		0		0		0

		28		11		8		0		0		0		0		0		0		0		0

		28		11		9		0		0		0		0		0		0		0		0

		28		11		10		0		0		0		0		0		0		0		0

		28		11		11		0		0		0		0		0		0		0		0

		28		11		12		0		0		0		0		0		0		0		0

		28		11		13		0		0		0		0		0		0		0		0

		28		11		14		0		0		0		0		0		0		0		0

		28		11		15		0		0		0		0		0		0		0		0

		28		11		16		0		0		0		0		0		0		0		0

		28		11		17		0		0		0		0		0		0		0		0

		28		11		18		0		0		0		0		0		0		0		0

		28		11		19		0		0		0		0		0		0		0		0

		29		1		1		0		0		5.3		0		0		0		0.1		0

		29		1		2		0		0		0		0		0		0		0		0

		29		1		3		0.5		5		10033.4		1		1		0		24.7		28.4

		29		1		4		0.4		3.9		9792.6		0.7		0.9		0		20.4		28

		29		1		5		225		3.9		9792.6		16.3		0.9		0		20.4		28

		29		1		6		0		0		0		0		0		0		0		0

		29		1		7		0		0		0		0		0		0		0		0

		29		1		8		0		0		0		0		0		0		0		0

		29		1		9		0		0		0		0		0		0		0		0

		29		1		10		0		0		0		0		0		0		0		0

		29		1		11		0		0		0		0		0		0		0		0

		29		1		12		0		0		0		0		0		0		0		0

		29		1		13		0		0		0		0		0		0		0		0

		29		1		14		0		0		0		0		0		0		0		0

		29		1		15		0		0		0		0		0		0		0		0

		29		1		16		0		0		0		0		0		0		0		0

		29		1		17		0		0		0		0		0		0		0		0

		29		1		18		0		0		0		0		0		0		0		0

		29		1		19		0		0		0		0		0		0		0		0

		29		2		1		10.2		86.1		107673.5		9.5		9.4		0		92.7		65.6

		29		2		2		20.3		159.9		215303.9		18.7		18.7		0		184.8		131.2

		29		2		3		3.4		27.3		35886.4		3.1		3.1		0		30.8		21.9

		29		2		4		0		0		0		0		0		0		0		0

		29		2		5		0		0		0		0		0		0		0		0

		29		2		6		0		0		0		0		0		0		0		0

		29		2		7		0		0		0		0		0		0		0		0

		29		2		8		0		0		0		0		0		0		0		0

		29		2		9		0		0		0		0		0		0		0		0

		29		2		10		0		0		0		0		0		0		0		0

		29		2		11		0		0		0		0		0		0		0		0

		29		2		12		0		0		0		0		0		0		0		0

		29		2		13		0		0		0		0		0		0		0		0

		29		2		14		0		0		0		0		0		0		0		0

		29		2		15		0		0		0		0		0		0		0		0

		29		2		16		0		0		0		0		0		0		0		0

		29		2		17		0		0		0		0		0		0		0		0

		29		2		18		0		0		0		0		0		0		0		0

		29		2		19		0		0		0		0		0		0		0		0

		29		3		1		7.4		65.1		166234.2		11.1		15.9		0		343.3		474.9

		29		3		2		0		0		0		0		0		0		0		0

		29		3		3		3.3		4046.8		44810.5		23.7		4.5		0		285.4		354

		29		3		4		0		0		0		0		0		0		0		0

		29		3		5		0		0		0		0		0		0		0		0

		29		3		6		0		0		0		0		0		0		0		0

		29		3		7		0		0		0		0		0		0		0		0

		29		3		8		0		0		0		0		0		0		0		0

		29		3		9		0		0		0		0		0		0		0		0

		29		3		10		0		0		0		0		0		0		0		0

		29		3		11		0		0		0		0		0		0		0		0

		29		3		12		0		0		0		0		0		0		0		0

		29		3		13		0		0		0		0		0		0		0		0

		29		3		14		0		0		0		0		0		0		0		0

		29		3		15		0		0		0		0		0		0		0		0

		29		3		16		0		0		0		0		0		0		0		0

		29		3		17		0		0		0		0		0		0		0		0

		29		3		18		0		0		0		0		0		0		0		0

		29		3		19		0		0		0		0		0		0		0		0

		29		4		1		0		0		0		0		0		0		0		0

		29		4		2		1.6		1194.3		1015.2		14.6		0		0		23.9		0

		29		4		3		0		0		0		0		0		0		0		0

		29		4		4		0		0		0		0		0		0		0		0

		29		4		5		0		0		0		0		0		0		0		0

		29		4		6		0		0		7313.1		78.3		0		0		0		0

		29		4		7		0		0		0		0		0		0		0		0

		29		4		8		0		0		0		0		0		0		0		0

		29		4		9		0		0		0		0		0		0		0		0

		29		4		10		0		0		0		0		0		0		0		0

		29		4		11		0		0		0		0		0		0		0		0

		29		4		12		0		0		0		0		0		0		0		0

		29		4		13		0		0		0		0		0		0		0		0

		29		4		14		0		0		0		0		0		0		0		0

		29		4		15		0		0		0		0		0		0		0		0

		29		4		16		0		0		0		0		0		0		0		0

		29		4		17		0		0		0		0		0		0		0		0

		29		4		18		0		0		0		0		0		0		0		0

		29		4		19		0		0		0		0		0		0		0		0

		29		5		1		0		0		0		0		0		0		0		0

		29		5		2		0		0		0		0		0		0		0		0

		29		5		3		0		0		0		0		0		0		0		0

		29		5		4		0		0		0		69.5		0		0		0		0

		29		5		5		0		0		0		137.3		0		0		0		0

		29		5		6		1978.2		0		0		137.4		0		0		0		0

		29		5		7		0		0		0		0		0		0		0		0

		29		5		8		0		0		0		0		0		0		0		0

		29		5		9		0		0		0		0		0		0		0		0

		29		5		10		0		0		0		0		0		0		0		0

		29		5		11		0		0		0		0		0		0		0		0

		29		5		12		0		0		0		0		0		0		0		0

		29		5		13		0		0		0		0		0		0		0		0

		29		5		14		0		0		0		0		0		0		0		0

		29		5		15		0		0		0		0		0		0		0		0

		29		5		16		0		0		0		0		0		0		0		0

		29		5		17		0		0		0		0		0		0		0		0

		29		5		18		0		0		0		0		0		0		0		0

		29		5		19		0		0		0		0		0		0		0		0

		29		6		1		0		0		0		544.5		0		0		0		0

		29		6		2		0		0		0		186.3		0		0		0		0

		29		6		3		0		0		0		18.3		0		0		0		0

		29		6		4		0		0		0		624.9		0		0		0		0

		29		6		5		0		0		0		0		0		0		0		0

		29		6		6		0		0		0		0		0		0		0		0

		29		6		7		0		0		0		0		0		0		0		0

		29		6		8		0		0		0		0		0		0		0		0

		29		6		9		0		0		0		0		0		0		0		0

		29		6		10		0		0		0		0		0		0		0		0

		29		6		11		0		0		0		0		0		0		0		0

		29		6		12		0		0		0		0		0		0		0		0

		29		6		13		0		0		0		0		0		0		0		0

		29		6		14		0		0		0		0		0		0		0		0

		29		6		15		0		0		0		0		0		0		0		0

		29		6		16		0		0		0		0		0		0		0		0

		29		6		17		0		0		0		0		0		0		0		0

		29		6		18		0		0		0		0		0		0		0		0

		29		6		19		0		0		0		0		0		0		0		0

		29		7		1		54.2		13341.8		186114.1		1414.1		6.5		1.9		2077.7		121.5

		29		7		2		2.4		832		31910.9		102.1		1.9		0.1		224.7		50.8

		29		7		3		10.9		1486.2		150145.8		345.2		6		0.6		2104.9		293

		29		7		4		7.9		792.3		3294.9		467.4		0.1		0.1		4		1.1

		29		7		5		14.4		1437.4		5750.5		201.2		0.2		0.2		21.6		2.2

		29		7		6		0		0		0		612.4		0		0		0		0

		29		7		7		0		0		0		0		0		0		0		0

		29		7		8		0		0		0		0		0		0		0		0

		29		7		9		0		0		0		0		0		0		0		0

		29		7		10		0		0		0		0		0		0		0		0

		29		7		11		0		0		0		0		0		0		0		0

		29		7		12		0		0		0		0		0		0		0		0

		29		7		13		0		0		0		0		0		0		0		0

		29		7		14		0		0		0		0		0		0		0		0

		29		7		15		0		0		0		0		0		0		0		0

		29		7		16		0		0		0		0		0		0		0		0

		29		7		17		0		0		0		0		0		0		0		0

		29		7		18		0		0		0		0		0		0		0		0

		29		7		19		0		0		0		0		0		0		0		0

		29		8		1		0.3		13.9		2203.4		5.6		0.1		0		34.9		4.2

		29		8		2		0.4		25.1		7398		10.9		2.9		0		93.4		14.1

		29		8		3		0		0		0		0		0		0		0		0

		29		8		4		0		0		0		0		0		0		0		0

		29		8		5		0		0		0		0		0		0		0		0

		29		8		6		12.3		1910.6		110066.6		377.6		44.3		0.3		1725.8		207

		29		8		7		0.2		29.3		64.4		15.9		0		0		0		0

		29		8		8		1.6		23.3		25466.7		31		0.8		0		395.4		35.6

		29		8		9		0.2		33.3		59.2		16.8		0		0		0		0

		29		8		10		0		0		0		0		0		0		0		0

		29		8		11		0		0		0		0		0		0		0		0

		29		8		12		0		0		0		0		0		0		0		0

		29		8		13		0		0		0		0		0		0		0		0

		29		8		14		0		0		0		0		0		0		0		0

		29		8		15		0		0		0		0		0		0		0		0

		29		8		16		0		0		0		0		0		0		0		0

		29		8		17		0		0		0		0		0		0		0		0

		29		8		18		0		0		0		0		0		0		0		0

		29		8		19		0		0		0		0		0		0		0		0

		29		9		1		0		0		0		0		0		0		0		0

		29		9		2		2.9		20.9		3870.2		0.1		0		0		5.6		5.3

		29		9		3		0		0		0		0		0		0		0		0

		29		9		4		0		0		0		0		0		0		0		0

		29		9		5		0		0		0		0		0		0		0		0

		29		9		6		0		0		0		0		0		0		0		0

		29		9		7		1854.2		32416.2		0		1854.2		27.6		0		601.5		0

		29		9		8		0		0		0		0		0		0		0		0

		29		9		9		0		0		0		0		0		0		0		0

		29		9		10		7068.7		0		32161		81.1		0		61.5		0		0

		29		9		11		0		0		0		0		0		0		0		0

		29		9		12		0		0		0		0		0		0		0		0

		29		9		13		0		0		0		0		0		0		0		0

		29		9		14		0		0		0		0		0		0		0		0

		29		9		15		0		0		0		0		0		0		0		0

		29		9		16		0		0		0		0		0		0		0		0

		29		9		17		0		0		0		0		0		0		0		0

		29		9		18		0		0		0		0		0		0		0		0

		29		9		19		0		0		0		0		0		0		0		0

		29		10		1		597		0		0		106.7		391.2		427.3		0		0

		29		10		2		91.6		0		0		0		1.2		0		0		0

		29		10		3		19.6		342.9		0		19.6		0.3		0		6.4		0

		29		10		4		4184.7		0		0		0		0		0		0		0

		29		10		5		1545.2		0		0		5.4		0		2608.2		0		0

		29		10		6		0		0		0		0		0		0		0		0

		29		10		7		29.1		0		0		78.5		2.2		0		0		0

		29		10		8		8.1		0		0		2		1.4		0		0		0

		29		10		9		0		0		0		0		0		0		0		0

		29		10		10		0		0		0		0		0		0		0		0

		29		10		11		0		0		0		0		0		0		0		0

		29		10		12		0		0		0		0		0		0		0		0

		29		10		13		0		0		0		0		0		0		0		0

		29		10		14		0		0		0		0		0		0		0		0

		29		10		15		0		0		0		0		0		0		0		0

		29		10		16		0		0		0		0		0		0		0		0

		29		10		17		0		0		0		0		0		0		0		0

		29		10		18		0		0		0		0		0		0		0		0

		29		10		19		0		0		0		0		0		0		0		0

		29		11		1		29.1		0		0		78.5		2.2		0		0		0

		29		11		2		8.1		0		0		2		1.4		0		0		0

		29		11		3		0		0.1		4.1		0		0		0		0		0

		29		11		4		0		0		0		0		0		0		0		0

		29		11		5		0		0		0		0		0		0		0		0

		29		11		6		0		0		0		0		34.3		0		0		0

		29		11		7		0		0		0		0		0		0		0		0

		29		11		8		0		0		0		0		0		0		0		0

		29		11		9		0		0		0		0		0		0		0		0

		29		11		10		0		0		0		0		0		0		0		0

		29		11		11		0		0		0		0		0		0		0		0

		29		11		12		0		0		0		0		0		0		0		0

		29		11		13		0		0		0		0		0		0		0		0

		29		11		14		0		0		0		0		0		0		0		0

		29		11		15		0		0		0		0		0		0		0		0

		29		11		16		0		0		0		0		0		0		0		0

		29		11		17		0		0		0		0		0		0		0		0

		29		11		18		0		0		0		0		0		0		0		0

		29		11		19		0		0		0		0		0		0		0		0






Air Quality Prediction: A Challenge of Scales
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Fraction Correct

Increasing Needs and Expectations for Chemical Weather Forecasts

Forecast Skill By Region Of NOAA’s Ozone And PM2.5 Predictions

Design target

«———————————————————>

o3 PM2.5

Operational Testing

Slide provided by Paula Davidson



Air Quality Modeling: Improving Predictions of Air Quality
(analysis and forecasting perspectives)

Met model Predicted Quantity: e.g., ozone AQ
violation

Chemical, Aerosol,
Removal modules CTM ‘
Emissions .

Meaon S02 Emission for Typical Summer day (10" Molecules/cm?/s]
® in NEI1999 v ( /em'/2)

models & predictions?

‘ 1 How confident are we in the

Observations

......

11/9/2019



Presenter
Presentation Notes
Models can do this…. You find that you can attribute a certain percentage to emissions w/in the region…. But the remainder is outside the region via BCs… Also the analysis state itself depends upon the assumed bCs…CTMs ALL with Uncertainties. They incorporate chemical models, aerosol models, radiation. They use information from meteorological simulations like wind and temperature fields, turbulent diffusion parameterizations, etc. They also use information from emission inventories to produce “chemical weather forecasts”, i.e. forecasts of the distribution of chemical pollutants in the atmosphere.
Yellow arrows – data flow for simulation using the first principles

Another source of information for concentrations of pollutants in the atmosphere are observations – ground stations, ozone balloons, plane flights, satellite observations. Observation data can be archived or on-line. Data assimilation combines these 2 sources of information to produce …

Pink arrows – show data flow for dynamic feedback and control loop from measurements/data assimilation to simulation
Optimal analysis state = Recognizing that both the model forecast and observations are corrupted by uncertainties, data assimilation produces a best estimate of the state of the atmosphere. This state is consistent with both the physical/chemical laws of evolution through the model (first principles) and with reality through measurement information. 
Targeted observations means: design of observational network, by locating the observations in space and time such that the uncertainty in predictions is minimized  (here we use the simulation to control the measurement process)


Major Sources of Errors and Uncertainties

eEmissions

*Key meteorological aspects — pbl,
clouds, temperature, water vapor,
precip ...

*Chemical processes — Secondary
Organic & Inorganic Aerosol,
nighttime chemistry, ...

*Boundary conditions
*Other key model inputs, land use,

surface roughness, anthro heat
flux....



Improving Predictions

e Bias correction



Forecasting Air Quality an
Important Activity in Air Quality
Management

\* Persistence

* Single Forward Model w/o
assimilation

*. Ensemble forecast (8 models)
w/o assimilation (further

improvements with bias corrections
ba-sed on ObS) McKeen et al., JGR, 2005
v



Challenge: Achieving A Closer Integration Of
Observations And Models

+ Need to Integrated Air + New requirements for NRT data,
9uality & Met. Model observing systems, and assimilation
assimilation systems systems for chemical applications!!



Data assimilation: Model + Observation

To understand and/or forecast air pollution, we need

e Measurements, samplings of the ‘reality’

e Chemical Transport Models (CTMs), describing the
physical and chemical processes

 Data assimilation techniques, optimally integrate
models and observations

— Background (a priori) error statistics
— Observation error statistics
— Model error information


Presenter
Presentation Notes
Almost all the radar and lidar are used to study the atmospheric boundary layer, because this
region is where most human activities take place.  In order to have better prediction of weather, climate and air quality changes we need to  have better understanding of flow physics. 
 
Basically, there are three ways to study the ABL. 
The first is using field measurements, such as radar, lidar and sonar, etc.
CFD is another way to study the ABL, and it is a very active field today.
Laboratory simulation is difficult and expensive, so is seldom used. 


Atmospheric Data Analysis

Goal: To produce a regular, physically consistent,
four-dimensional representation of the state of the
atmosphere from a heterogeneous array of in-situ
and remote instruments which sample imperfectly
and irregularly in space and time. (Daley, 1991)
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Challenges in chemical data assimilation

A large amount of variables (~¥300 concentrations of
various species at each grid points)
—  Memory shortage (check-pointing required)

Various chemical reactions (>200) coupled together
(lifetimes of species vary from seconds to months)

—  Stiff differential equations

Chemical observations are very limited, compared to
meteorological data

— Information should be maximally used, with least
approximation

Strongly source driven and they are highly uncertain

— Inventories often out-dated, and uncertainty not well-
guantified, effect of initial conditions can quickly decrease



Data assimilation methods

e “Simple” data assimilation methods
— Optimal Interpolation (Ol)

— 3-Dimensional Variational data assimilation (3D-
Var)

— Kriging
e Advanced data assimilation methods

— 4-Dimensional Variational data assimilation (4D-
Var)

— Kalman Filter (KF) - Many variations, e.g. Ensemble
Kalman Filter (EnFK)
— Hybrid Methods



Optimal Interpolation (OIl) Algorithm

 Assimilation: A methodology to optimize state and evolution of
the system using model predictions with observational
constraints

e Collins et al. (2001)

Ty =Ty, + K(TO —Hrz, ) K — Kalman gain matrix
. *H — Interpolator from model to observation
K=BHT(HBH™ +0) space
*O/B Observed/Background error covariances
2
O = (foro + 80) | f and € - fractional error and RMS uncertainty
) ) °L,, horizontal correlation length scale for
> dx + dy errors in model fields
Bij Z(fme+8m) exp| — 2 . .
21, «d, and d, grid cell spacing

Collins, W. D., P. J. Rasch, B. E. Eaton, B. V. Khattatov, J.-F. Lamarque and C. S. Zender (2001). "Simulating aerosols using a chemical transport
model with assimilation of satellite aerosol retrievals: Methodology for INDOEX." Journal of Geophysical Research, [Atmospheres] 106(D7): 7313-7336.




Models Constrained With Observations Play Increasing Important
Roles In Research and Application

Assimilation method: optimal interpolation (Adhikary et al., 2008, 2009)

Data used in assimilation: MODIS, Deep Blue (5.1 L3), and MISR (CGAS L3); Total
AOD, fine mode, AAOD

Validation against observations: AOD from AERONET using 2 different retrievals (V2
L2); PM,,and SO, from EANET

AOD on APR 2, 2005 without DA—OI

Reduced
Uncertainty

Impact
Analysis:

+Health (EPA)

+Radiative
Forcing
(NASA/ABC)

+Food/water

Improved Observations

Model


Presenter
Presentation Notes
"o (equal to 0.04) is the minimum Root Mean Square (RMS) error of the observation and fo (equal to 0.5)Here "m is the minimum RMS uncertainty in the modeled AOD, which is set to 0.1 and fm, the fractional error inthe model AOD, is set to 0.5. Variables dx and dy are the horizontal distance between two model grid points (equal to 50 km) and lxy is the horizontal correlation length scale for errors in the model fields which is set to 250 km (five grid cells).



Total AOD - Assimilation Reduces Annual/Seasonal and Monthly Bias and
Error

Annual/Seasonal/Monthly Soccer Plots across the domain (Best
configuration case)



Model state

Data assimilation

Background

(old forecast)

the assimilation window

kth observation window

t_,z LN tk

tx

Time



Basic idea of 4D-Var

eDefine a cost functional

J(C )— (C —C j B 1(CO_ij+%ZN:(Ck_Ck’ObSJTRkl(Ck_Ck’Oij

which measures the distance between model output and observations,
as well as the deviation of the solution from the background state

Derive adjoint of tangent linear model

87“ 7Li T
EW (ur)=-V- (pKVFj—(F (pc)x)i—

Where ois the forcing term, which is chosen so that the adjoint
variables are the sensitivities of the cost functional with respect to

state variables (concentrations), i.e. , _ aJ
" oc,

*Use adjoint variables for sensitivity analysis, as well
as data assimilation



Model Background Errors NMC

e Substitute model
background errors with
the differences between
24hr, 48 hr, 72 hr
forecasts verifying at the
same time

» Calculate the model
background error
statistics in three
directions separately

method

CORR(0s,CO) = ——9s " €CO
V€03 " €05 " VECO " €CO

e Equivalent sample number: 811,890



NMC method results

CORR(K,KK) =

€K " €KK

VEK €K " VEKK " €KK

cov. 0 01 02 03 04 0% 06 07 0B 08

20

15

Equivalent sample number: 360,840
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CO- O3 correlation 0.53


Correlation coefficient

NMC method results

Vertical correlation
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Observational error

1

J == leo— )" B eo —a] + 5y — h(e) O~ [y = h(c)

1

2
Observational Error:
* Representative error

* Measurement error

rYe w

O

Observation Inputs
» Averaging inside 4-D grid cells

» Uniform error (8 ppbv)



GSI AOD assimilation

e Gridpoint Statistical Interpolation (GSI) (3dVAR) can perform
simultaneous DA of different datasets (e.g. ground PM2.5 and

AOD, different AOD retrievals, and number) for WRF-Chem
model.

43



Advancing AOD assimilation

e Using Gridpoint Statistical Interpolation (GSI) (3dVAR) which can
perform simultaneous DA of different datasets (e.g. ground PM2.5
and AOD, different AOD retrievals, ....) for a variety of models
including WRF-Chem.

e Our focus: Building techniques for use with more detailed aerosol
treatments, i.e., MOSAIC (sectional) AOD assimilation in GSI:

— AOD and sensitivities computed with WRF-Chem optical averaging
routine (Mie code + Internal Mixture) and its adjoint (TAPENADE)

— Aerosol water updated as in MOSAIC (use electrolytes)
— Correlation between bins sizes by using smoothing filters
— Simultaneous assimilation of AOD at multiple wavelengths

— Can also assimilate surface PM and LIDAR extinction

AND already extended to the assimilation of cloud optical depths (COD) and

emission inversions, as well as all the met related fields
Ref: Saide et al., 2013, Schwartz et al., JGR 2012, Liv et al., JGR 2011, Fast et al., JGR

2006, Saide et al., PNAS 2012



Models Constrained With Observations Play Increasing
Important Roles In Research and Applications
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Health impacts from winter haze; Gao et
al., Science Tot. Env., (2015)
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(Are we “ready “ to see an impact?)

Impacts of Geostationary AOD
Assimilation

Objectives: Assess
performance of assimilating
Geostationary GOCI AOD into
a system already assimilating
MODIS AOD

Aug 27-29, 2012

System: WRF-Chem - GSI for
MOSAIC sectional aerosol
model (Saide et al., ACP 2013)
allows assimilation of multiple
data

Experiments: GS| AOD
assimilation every 3 hours,
MODIS only, MODIS+GOCI.
(Only over-sea

AOD used)

NO Assim MODIS+GOCI Assim
Saide et al., GRL, on-line, 2014 46



Impact of GOCl on AOD Prediction

e AERONET DRAGON network

GOOD

BAD



Impact of GOCI on PM10 Prediction

National Air Monitoring
Information System (NAMIS)



Impact of GOCl on PM10 Prediction

Fractional Bias reduction



Basic idea of 4D-Var

eDefine a cost functional

J(C )— (C —C j B 1(CO_ij+%ZN:(Ck_Ck’ObSJTRkl(Ck_Ck’Oij

which measures the distance between model output and observations,
as well as the deviation of the solution from the background state

Derive adjoint of tangent linear model

87“ 7Li T
EW (ur)=-V- (pKVFj—(F (pc)x)i—

Where ois the forcing term, which is chosen so that the adjoint
variables are the sensitivities of the cost functional with respect to

state variables (concentrations), i.e. , _ aJ
" oc,

*Use adjoint variables for sensitivity analysis, as well
as data assimilation



4D-Var application with CTMs

Forward CTM model evolution

Update control variables

Checkpointing
Cost function

bSGI’V&tIOI’]S

Gradients
Backward adjoint model integration



Adjoints Provide a Powerful Tool for Sensitivity Analysis
The sensitivity can be obtained either via the direct chain rule (TLM/DDM) or via its transpose (ADJ)

yo(u)1 U:inpUt; l//(yN):OUtpUt aw 8W ayN 8y1 8y0
Au—>Ay°—>---—>AyN—>AyJ(yN) ou oyNley"t oy’ ) au

TLM (DDM) = source-oriented approach

N k k k-1 =3
al/lzﬁw.ay . oy oy oy k=1---N N

ou oy au’ ou eyt au

ADJ = receptor-oriented approach

ov_oy (av/ Hayk j[awj N

au _ayO au ! ayk—l ayk—l 8yk




Sensitivity of ozone
violations wrt emissions

Adjoint Analysis of the
Contribution of Different
Emissions to Ozone Violations
— July & August 2004

Hakami et al., ES&T 2006
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Newer methods

e ANALOG Kalman Filter



Rapid Updates of Emissions Are Needed



Good News: The global observing system for
atmospheric composition
Is growing

Airplanes Satellites

Balloons

Trains

Ground-based stations
Ships



Improving Predictive Capabilities
Exciting Times Ahead!!

v" Trend toward closer
linkages of weather,
atmospheric
composition, and
climate related services

v" Information needed at
higher resolution (and
longer lead times) to
address societal needs

v" Further improvements
require advances in
observing systems,
models and assimilation
systems



Exciting Times Ahead!



Motivation: A new concept for
m—" Seamless Meteorology and Chemistry Modelling

« Physical and Chemical Weather: dependence of meteorological processes (incl.
precipitation, thunderstorms, radiation, clouds, fog, visibility and PBL structure) on
atmospheric concentrations of chemical components (especially aerosols).

 Meteorological data assimilation (in particular assimilation of radiative properties) also
depends on chemical composition.

 Air quality forecasts loose accuracy when CTMs are run offline.
 Climate modeling: large uncertainty of SLCFs, water vapor feedbacks, etc.

=> Need for a new generation of seamless integrated meteorology and chemistry modelling
systems for predicting atmospheric composition, meteorology and climate evolution !
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