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1980-1989

* Ph. D at CIBA

(Centro-de Investigaciones
de la Baja Atmosfera)
(Low Atmospheric
Research Center)

University of Valladolid (Spain)
and Spanish Meteorological
Institute.

* Micrometeorology

e Spectral studies

» Deposition modelling
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Environmental Software and Modelling Group
started on February, 1993“at the Computer Science School of the
Technical University of Madrid
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1989: Max Planck Institute for Meteorology (Hamburg, Germany)
(mesoscale modelling).

1990-92:/IBM-Bergen\Environmental Sciences and Solution’ Center
(Barcelona Olympic Games Modelling Studies).

1992-96: Deposition Measurement studies (EU projects) and
MEMO+SMVGEAR Development.

1996: OPANA model V 3.0 (REMEST + SMVGEAR)

1997-98: OPANA model V4.0 (REMEST+VGEAR+AVN/MRF)
1999: RSM Model

2000-01: MM5 Model

2002: MM5-CMAQ Modelling System
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OPANA MODEL V3.0 (I)

» The"OPANA model is a visual interface (Tcl/Tk) developed
to manage the Meteorological andidispersion (chemical)
Modules.

» 1996 (version 3.0) adapts MEMO model (REMEST)
and SMVGEAR (CHEMA) to/create one FORTRAN-77 and 90
Code where SMVGEAR isa subroutine of MEMO (REMEST).

* This is an on-line (chemical solver is solved for every
meteorological time step) version. The operational version
Solves the chemistry every 1800 s.

* Biogenic emissions and off-line in the operational version.
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OPANA MODEL V3.0 (Il)

* MEMO"model is a limited area model'so that general fluid
partical differential equation system/sisolved without taking
into account earth curyvature.

« MEMO initialization is done by yertical meteorological
soundings.

« In this version we used the/upper-air observed meteorological
data from Barajas International Airport in Madrid for the first
24 hours.

* For another domains, surface meteorological data was
extrapolated up to 6000 m by using Monin-Obukhov theory.
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EU projects supporting the Operational AQMS applications:

« EMMA: Integrated Environmental Monitoring
Forecasting and Warning Systems in Metropolitan Areas.
Funding: DGXIII- (IST) European Union.

Period: 1995-98.

2. Electronic Services for a Better QUAIity of Life (EQUAL).
Funding: DGXIII- (IST) European Union.
Period: 1998-2000.

3. APNEE: Air Pollution Network for Early warning
and on-line information Exchange in Europe.
Funding: IST-European Union.

Period: Jan, 2000 — Dec. 2001.
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EU projects supporting the Operational AQMS applications:

4. APNEE-TU: Air RPatlution Network.for Early Warning and
on-line information Exchange in Europe + Take-up.
Funding:"IST-European Union. Period: April, 2002 — March, 2004.

Other co-lateral European\Union projects:

1. / DECAIR : Development of an/Earth Observation Data
Converter with Application to Air Quality Forecast.
Funding: DGXII-(Environmental Research) European Union.
Period: July, 1999 — July, 2002.

2. Optimised Expert System for Conducting Environmental
Assessment of Urban Road Traffic (OSCAR).

Funding: Environment Programme — European Union.
Period: September, 2002 — September, 2005
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Applications:
Madrid City (EMMA and City Funding)
Madrid Community (EMMA)
Madrid Community (Internet Service Summer, 2000).
Asturias (Spain) domain: Community of Asturias funding.

Las Palmas de Gran Canaria (Cannary Islands, Spain):
City Funding (OPANA V5.0; MM5 -CMAQ). (on-line).

Bilbao (Spain) (EQUAL project)
Leicester City Council (U.K.) (EQUAL project)

Leicester City Council (U.K.) (Internet service)
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Applications:
9. Andalucia(Spain) APNEE-TU European Project
10. Canary Islands Community (7 islands) APNEE-TU Project

11. Quito (Ecuador) (World Bank) 1998-2000.
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EMMA Domain
Topography

URBAN MODEL (EMMA_L)
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EQUAL EU Project

Ubraries
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Parking
Public
tramsport
Traffic

Othet local
arvices

Site Devdoped By: Environmental Suftuare and Mededing Group.
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EQUAL EU Project

OPANA Model Domain

Click on the map for source location.

GONGENTRATION g Ozone (0%, 7222 Loye: 1

Jsir Pollution Time Series location:

fTM: 503415 m ; YUTM: 4787856 m

Select an Air Pollution Tline Series parameter or lick on the map for souree location.
User defined parametdhs to plot: Suphu Diowce (502) =] Height AGL: 10 ws =]

ufi? O pob

CONGENTRATION fgtea

Request Ar Palluton Time Seris

Pollution Forecast started on: TO0Z // 22/ 7/2002
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EQUAL EU Project

Day: 4
Time: 15 H Foin
Frame: 111 H T SET: grapios ot

Image Control
b e
Animation Control
Start Stop

Map Control

Overiap Change

Main Menu o azabon sazan
H

2000
e ) —s 323

Home NITRIC OXIDE [ng/m3]. 10/17/2002. 111

Currently is: Saturday, QOctober, 19, 2000 Five day Air Pollution Forecast started on: TOOZ // 10/17/2002
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egional Spectral Model

Environmental Software and Modelling Group
Updated: FEB 04 2002 // Analysis: 007,

Welcome to

the RSM

o e Regional Spectral Model

REM Home

Backpround

What's Hew?

Users
REM Users

Weh Sites
EEM Users Manual
References

Warkshops

How to get the Model

The Regional Spectral Model (RSM) was originally developed at the National Center for Exvironmental Predictions (NCEP) o provide regional
details for the Glohal Spectral Model (GSM). Since the initial publications describing that work (Juang and Kanamitsu, 1994)a growing
number of users have hegun to use the RSM o simulate and fomal climate. These regional simulations and forecasts are helping
the atmospheric modeling comumunity to better comnect to the application comurunity, which needs the highest resolution possible.
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Updated: Aug 18 2001 // Analysis: 00
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3 MMS5 Forecast Model Graphics - Netscape
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THE MM5-CMAQ MODELLING SYSTEM

/ TERRAIN

REGRID

1 THE MM5 MODEL

I
¥

INTERPF

INTERPB

} I
‘ NESTDOWN
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Meteorological Forecasts with PSU/NCAR Mesoscale Modeling System (MMS5 Version 3) over Iberian Peninsula
Environmental Software and Modelling Group  Updated: Oct 18 2002 ff Analysis: 0

Select user options, press the request button, select
an option on the right area and click on the
map Other available displays are

METEOGRAMS OR SOUNDIGS

USER OPTIONS
Temperaure
Time [hours];[300H 18 0et =]
Vertical level: [36 Meters Aprox (AGL 7]

GIS OPTIONS
Graphic Type: | Shaded ¥
Layers:
I Road lines
I Railroad lines
I~ White Background Color
I Political Boundaries:
Boundary line color: |'White ~
Boundary thickness: m

Reguest Data Pattern
Onee you press the request button, e patient whils the plot |
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ACCUMULATED PRECIPITATION {L/N2)

Select user options, press the request butten, select
an option on the right area and click on the
map. Other available displays are

METEQOGRAMS OR

SOUNDIGS

USER OPTIONS

Meteorological Ficlds:

Accumulated precipitation =

Time [hours]: | 21:00H22 Oct =
Vertical level: | 36 Meters Aprox (AGL)

GIS OPTIONS

Graphic Type: |Shaded ~

Layers:

Road lines

Railroad lines

‘White Background Color

Political Boundaries:
Boundary line colot: |'White =
Boundary thickness: |1 x

Request Data Patiem

Once you press the reguest button, be patient whils the plot |
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Meteorological Forecasts with PSU/NCAR Mesoscale Modeling System (M 5 Versig
Environmental Software and Modelling Group  Updated: Oct 187002 ff A
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Meteorological Forecasts with PSU/NCAR Mesoscale Modeling System (MMS5 Version 3) over Iberian Peninsula (NEW!)
Environmental Software and Modelling Group  Updated: Oct 19 2002 /f Analysis: 0

Once you press the button, please be patient while 2|

(ipgti -«
A zoom
pin

USER OPTIONS

Surface Meteorological Fields: Q zoom LA SRR pgp O

QUT

Deposiion velocity for species HCHO
Surtace prassure
Total Jacobian atsurtace & paw
it densiy at surtace
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Corwvective velocity soale
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Boundary thickness: |1 =

Reguest Data Patiem

Once you press the button, please be paticnt while
the plot is drawn
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Chandler Burning Index http:/iwww.rfl.psw.fs.fed.us/met/CBIMap.html

3 Riverside Forest Fire Laboratory - Meteorology Project - Monthly Fire Weather Forecast~ Chandi = Mi€ras METES|

Archivo  Edicdn  Ver  Favoritos  Herramientas  Ayuda

Gatss - 4 - D [2) 4| Diedsqueds [ilFavorios (BHistorisl |

Oireccidn [ &7 e 7L psin . Fed.usimet CEIMap. i = er “vm\ns »|
X2 2 -personaizar [ | Buscar [~| & Messenger (] Vi Marcadores (@ Mi Yahoo! ~ GX)CarreoY! + [(Z)Cortactos ~ [Tf Agenda - <7 Noficias »

USDA USDA Forest Service @ ]

Pacific Southwest Research Station
Riverside Forest Fire Laboratory

[ Meteorology Research PSW - RWU - 4401_|

Monthly Fire Weather Forecast - Chandler Burning Index
P

Chandler Burning Index
19/a1/208602 - 18/31/2002
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ndler Burning Index
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Air pollution nepy

or eatly warning and online information in Europe

APNEE REGIONAL-SERVER
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APNEE EU — |ST PROJ ECT 2000-01 Directives to Spain

MADRID MUNICIPALITY AIR QUALITY
INDEX: FORECASTING MODE (orana mobEL)
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.
150
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APNEE EU - IST PROJECT 2000

o[l webGisapplet:
i S.1G. PARA LA CALIDAD DEL AIRE (APNEE)
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APNEE EU — IST PROJECT 2000-01
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DECAIR EU PROJECT: CEO_(CENTRE FOR EARTH OBSERVATION)
2000-02

r a0 L lity
DECAIR
Development of an Barth Obscration data cormerter
ith ap plicstion to mir qualty ferecast

iy exf rews it
~ to ease the implementation of models
to new sites

Challenges

To define an architecture and 1o IMplement

Prololype Supporling L e ired ol e s

1o TuInl these objectres

DECAIR PROTOTYPE DEMONSTRATOR:

Query the database

Gefintion of dasses ———CSa  Browsng T
Seie tam

Sciertific co-ordiration: INALS
decair-coordinatio n@air-mail inria.fr
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OSCAR: OSTIMISED EXPERT SYSTEM FOR
CONDUCTING ENVIRONMNTAL ASSESSMENT
OF URBAN ROAD TRAFFIC (2002-2005)

University of\Hertfordshire ({The Coordinator”)

Westminster City Council

TRL Ltd

Finnish Meteorological Institute (FMI)

Helsinki Metropolitan Area Council (YTV)

Norwegian Institute for Air Research (NILU)

Municipality of Oslo Department of Public.Health (ODPH)
National Centre for Scientific Research ‘Demokritos’ (NCSRD)
Universidad Politecnica de Madrid (UPM)

Sociedad Iberica de Construcciones Electricas S A (SICE)
Netherlands Organisation for Applied Scientific Research (TNO)
City of Utrecht

Environmental Software and Modelling [l @ upm

GI'OUp http.//artlco.lma.fl.upm.es UNIUERSIDAD POLITECNICA DE IMADRIO

Objectives
The major objectives of DECAIR are to provide data,
DECAIR

Development of an Earth Gbse vation data corverter T to enhance the quality of results,
with application o air quality ferecast he implementation of models

Challenges
T et i T ) i Ml o
i s S Hte FepaTer] i el e
1 LTIl these objectives

DECAIR PROTOTYPE DEMONSTRATOR:

A user Interface . that allows users o

Query the data base
Models inputs

Fublish the simulation -}

results obtained using _ = CONTACT

DECAIR data Go-ordination: EA GIkA
= e_Dantecde cim. ong
Scientific co-ordirEtion: 1 ALS.
decair-coordinatio nepair- mail. inria.fr

Group http://artico.Ima.fi.upm.es
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MM5-CMAQ MODELLING SYSTEM

MM5-V3 EMIMOZV2 EMIMA

Meteorological Global emission Local emission

modeling modelifig system modeling system
system for Madrid

CMAQ
Community Multi-Scale Air Quality Modeling System

Visualization & Analysis
system
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THE MM5-CMAQ MODELLING SYSTEM

/ TERRAIN

N THE MM5 MODEL

INTERPB RAWINS

I
¥

INTERPF

" I i
‘ NESTDOWN ‘
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THE MM5-CMAQ MODELLING Y, LI1C ;
SYSTEM EPA’s Third Generation
Air Quality Modeling System

EMISSTONS, METEOROLOGICAL MODELLING AND CMAQ SYSTEMS

MEPPS

ECIP
Emission-Chemistry
Interface Processor

- THE CMAQ

CMAQ Chemical Transport Model Analysis MODEL
(CTM)
+ Governing equations
+ Transport algorithms
+ ICON and + GGas-Phase Chemistry
BCON * Plume-in-grid-treatment
+ Aerosel Chemistry and Dynamics
. JPROC + Cloud Chemistry and Dynamics [ —s|Aggregation

Environmental Software and Modelling m upm
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THE CMAQ MODELLING.SYSTEM: NESTING APPROACH

The static
Nesting

Approach
in CMAQ

FEEDBACK

Environmental Software and Modelling 4 @ p
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THE CMAQ MODELLING.SYSTEM: MM5-CMAQ LINKING

Input phase  Processing Output phase
- I ROV

]

—?—

Met. Domain Extended CMAQ Domain CMAQ Domain  Boundary
‘[’-arrays ‘X’ -arrays Dot & Cross Domain

Environmental Software and Modelling M upm
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THE CMAQ MODELLING.SYSTEM: MM5-CMAQ LINKING

Relations among MM grid, extented-CTM grid, and CTM grid for NDX=3

[=MAXI_MM X
(DX MM

4-(1))(%7

x X x| x

XCENT,YCENT)=(08) *
x X ox|x X x|x

PR X ox x| x x| = % ®

CTM DOMAIN
oo ow

®  (XORIG,YORIC)* x ox o AR

x| x X x| x x| x X x| x x X

X x|x X x
EXTENDED CTM DOMAIN—

YORIG_MM

(XORIG_X, YORIG_X)

WINDOW DOMAIN

x X X X

IAIN——
‘ - XORIG_MM. FMAXI_MM
(XORIG_MM, YORIG_MM}

Environmental Software and Modelling M upm
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LAND-USE DATA (I

Eurasia Land Coyer Characteristics#Data
Base Lambert Azimuthal Equal Area

Africa Land Cover Characteristics Data
Base Lambert Azimuthal Equal /Area

Projection Projection

ARC/INFO ARG/INFO

AFRICA-CMAQ-DOMAIN
Lambert Conformal Conic

Environmental Software and Modelling m upm
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EURASIA-CMAQ-
DOMAIN  Lambert
Conformal Conic

LAND-USE DATA (111)

EURASIA-AFRICA-CMAQ-DOMAIN
Lambert Conformal“Conic.

Resolution'=4000m
Layer 1 LUSE_WATEe

e=LAND_CRO_2D

April 18,2001 0:00:00
Min=0.000 at (21,1), Max=1.000 at (1,1)

Environmental Software and Modelling @ upm
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Snow or Ice

LANDUSE DATA

USGS Land Use/Land Cover System
Legend (Modified-zevel 2)

Bare Ground Tundra

Mixed Tundra

Wooded Tundra

Herbaceous

Barren or Sparsely Vegetated
18 Wooded Wetland
17 Herbaceous Wetland
16 Water Bodies
15, Mixed Forest
14 Evergreen Needleleaf Forest
13 Evergreen Broadleaf
12 Deciduous Needleleaf Forest
11 Deciduous Broadleaf
10 Savanna
Mixed Shrubland/Grassland
Shrubland
Grassland
Cropland/Woodland Mosaic
Cropland/Grassland
Mixed Dryland/Irrigated Cropland and Pasture
Irrigated Cropland and Pasture
Dryland Cropland and Pasture

PN WA OO N ® ©

Urban and Built-Up Land

Environmental Software and Modelling ‘ m

GI'OUP http.//artlco.lma.fl.upm.es UNIUERSIDAD POLITECNICA DE IMADRIO

ANTHROPOGENIC ANNUAL
EMISSIONS

GEIA EMEP EDGAR

DCW~ USGS CGEIC  CIESIN EMISSIONS EMISSIONS EMISSIONS

O O s s Y st O
S N\ N

Distribution
Variables
EMISSIONS l
FACTORS

- Spatial t to Reference
Distribution Map

EDGAR D ANTHROPOGENIC

EMISSIONS ANNUAL EMISSIONS

Environmental Software and Modelling [l @ upm
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THE MM5-CMAQ MODELLING SYSTEM

Nesting
- Level 1

Harth Athantic Of = -
< ? i Model domain Nesting

A 1
Level 1:

| —1111km

69 x 66 cells

Mother Domain

36 X 36 x23 i 3
81 km grid cell ANt Gad i i 27 km

Spatial
- RArR | resolution
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THE MM5-CMAQ MODELLING SYSTEM
Nesting level 2: 5454 x 23 (9 km) Nesting level 3:
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THE MM5-CMAQ SYSTEM

cra e Wodaling roup. UPN (bt Erronmonial Sofivars and Modellng Sroup. UPK (et

Envronmaral Soti 04,
36 M. TEMPERATURE { C} MM5 — CMAQ D (M, 15 — CMA( APR2001

T T
DATE: 00717APR2001 DATE: 00717APR2001
T ——

5 10 oW moW B o= 4 om0 W

Temperature, relative humidity and surface winds
produced by MM5 at 0Z, April, 17, 2001 (32 m above
Sea level)

Environmental Software and Modelling ?@ upm
.'

GI'OUp http.//artlco.lma.fl.upm.es UNIUERSIDAD POLITECNICA DE IMADRIO

23



MM5 -CMAQ STRUCTURE
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OBJECTIVE:

1. To develop atool to evaluate the air
guality impact
of industrial plants.
Test case study:
- Madrid (Spain) domain
- EDGAREmission
Inventory (RIVM, Holland)
1990 emission data base
and EMIMO V2.0
- Industrial plant located at
the northern area
of Madrid city
3. MODELS. MM5-CMAQ and OPANA

Atmospheric emissions
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Differences = portion of air concentrations
due to industrial emissions
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MM5-CMAQ PROCESS ANALYSIS
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120 hour,
average

for the
differences
between
simulation

with industrial
plant (ON) and
simulation
without the
industrial

plant (OFF) with
the MM5-CMAQ
model
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NOZ2 percentage
impact by the industrial
source at 03h00 on
February, 5, 2002 with
MM5-CMAQ modelling
system over the Madrid
domain
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OPANA,
MM5-CMAQ
and

observed
Ozone
concentrations
at Casa de
Campo
monitoring

station
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