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Background
Dust Climatology over West Asia

The “Global Dust Belt"
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Background
Mineral dust in the Earth climate system:

Strong : et
Winds .
b lerrestrial
Biogeocthemistry
 DESERT OCEANS
Dry Soils, Ocean Biogeochemistry
~ Unvegetated Surface

Direct and indirect radiative forcing, ocean and terrestrial
biogeochemistry and atmospheric chemistry (Mahowald et al., 2002) .,
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Background

Establishing a WMO Sand and

Dust Storm Warning Advisory and
Assessment System Regional Node
for West Asia: Current Capabilities a
Needs

Technical Report

Available at:

http://www.wmo.int/pages/prog/arep/wwrp/new/docu

ments‘1121 SDS Technical Report en.pdf
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Percentage change in average annual temperature by 2100 from 1960-1990 baseline
climate, averaged over 21 CMIP3 models for West Asia. The size of each pixel represents
the level of agreement between models (Met Office, 2011).
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Percentage change in average annual precipitation by 2100 from 1960-1990 baseline
climate, averaged over 21 CMIP3 models for West Asia. The size of each pixel represents
the level of agreement between models (Met Office, 2011).
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Global Assessment
of Sand and Dust Storms
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Zabol: highest for PM2.5s

Zabol, an eastern Iranian city on the border with Afghanistan, was once at the
heart of a bustling ancient civilisation, close to where the very first piece of
animation came from in the form of an intricate pottery bowl dating back 5,000
years that displays a goat in motion.

But the city is now a largely neglected area plagued by poverty - and pollution.

Every summer, as temperatures rise to staggering levels of 40C or even higher,
Zabol is struck by what is locally known as “120 days of wind”, relentless dust
storms from north to south.

News ID: 1467182 Service: Society/Culture O 8
© July, 17, 2017 - 17:04

TEHRAN (Tasnim) — More than 5,000 local residents in Iran’s

southeastern Sistan region have r ived dical in
h itals as a persi t dstorm, part of annual ‘120-day winds’, is

tearing through the area.
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Examples of cooperation between
WMO SDS-WAS & IRIMO

100 m {FAgure 8).

case occwrred in  Sistan-Baluchestan, an  kamian
province located in the SW of the courtry, along the
border with Afghanistan and Pakistan. A progressive
dessication of the wetlands caused by climate change,
by a prolonged drought and by overuse of water
resources on both sides of the border, has tumed thes
province into one of the dustiest places on the planet
(Alizadeh~Choobari et al, 2014). In particular, the
disappearance in the ealy 2000s of the nearby
Hamoun lake has exacerbated the situation in the city
of Zabol to an unprecedented extent.

nm'mmmmmmmnu-m

The Sistan endorheic basin is the most active dust
source in the interior of Iran, with an average of 187
dusty days per year. Dust storms within the basin may
occur at any time throughout the year, but they are
more frequent from mid-May to mid-September when
M‘slitueornoprecipizatbnwmemw?
northerly “wind of 120 days” {locally known as Levar
is the dominant flow. This wind is the result of a
meridional pressure gradient between a persistent
cold high=pressure system over the high mountains of
the Hindu-Xush and a summertime thermal low over
the desert lands of eastern kan and westem
Afghanistan. When the synoptic situation reinforces
the wind speed, entrainment of dust particles from
bare soils, particularly from dried wetlands, where
large amounts of erodible sediment are avaidable, is
also accelerated.

Sectween 13 and 14 july 2016, s strong anticycione
over the Caspian sea and a welldeveloped thermal
low over western Afghanistan and southem Iran
produced significant increase in the merndional
pressure gradient, reinforced surface wind speed and
strong intensification of dust release. The dust plume
spread over the entire scuth-castern part of Iran, as
obser vedhtheMETEOSATRBG-chmmoductoflJ
Jdy at 12 UTC, where dust is lighted in pink colour
(Figure 7). Daily-averaged PM10 reached 10,000 pofm?
in Zabol, whereas visiblity was reduced to less than

Figase 7 METEOSAT RGS-Duset praduct of 13 Jaly 2006 o 12 UTC

News agencies reported that thousands of pecple
were provided with aid and dust masks
the kanian Red Crescent as dust storms blew throug

the province of Sistan-Baluchistan, affecting major
towns as Zabol, Zshak, Nimrouz, and Hirman along
with small towns and villages.The high frequency of
smilsr episodes makes the situstion unsustainable.
Decades of poor water m.m?emenL depleting
underground water, and policies of development that
failed to consider the impact on the environment and
ecosystemns, have taken a toll on Iran’s environmental
future. Fortunately, steps have already been taken to
reverse the sikuation, both nationally and
intermationally. UNEP has worked with Iran and
Afghanistan %o try to rehabiitate the Hamouns
weasonal or ephemeral lakes- and UNESCO has
designated them as a biosphere reservoir At a
national level, authorities are revising irrigation
methods and agricultural use of about 46,000
bectares of land in Sistan-Baluchistan to make farming
more sustainable.
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Figure 8: Dady-averagad P10 and vEibity records from
Zadol

WMO
<" AIRBORNE DUST
WARE:. BULLETIN

Sand and Dust Storm - Warning Advisory
and Assessment System
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Warld GLOBAL
Meteorological  ATMOSPHERE
Organization WATCH

No. 1 - March 2017

WMO SDS-WAS Regional Center for Asia
website: hitp:/feng.nmc.cn/sds was. asian rc
Editorial board

Enric Terradellas (State Meteorological Agency of
Spain), Xiaoye Zhang (Chinese Academy of
Meteorological Sciences), David Farrell (Caribbean
Institute for Meteorology and Hydrology) and
Alwxander Baklanov (WMQ)

Other contributors to this issue

Sara Basart, Gerardo Garcia-Castrillo, Faezeh Noori,
Abbas Ranjbar, Saviz Sehatkashani.
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Tehran Ministerial Declaration

Intl. event issues Tehran Declaration, vows to fight dust storms

July 5,2017 Politics

TEHRAN - Ministers and high-level representatives participating in the UN-backed International Conference on
Combating Sand and Dust Storms in Tehran (July 3-5) wrapped up the second day with the Tehran Ministerial
Declaration, agreeing to “cooperate on combating SDS at sub-regional regional, and international levels”

Here is the full text of the declaration:

&- Strengthen research activities for effective monitoring, impact based assessment and forecasting and early warning
mechanism for Sand and Dust Storms, to address disaster prevention and mitigation and for development of appropriate
preparedness and effective response to Sand and dust storms,

7- Encourage enhanced regional and international cooperation to observe and forecast, mitigate and cope with the adverse
effects of Sand and Dust Storms, and seek technical and financial support from the relevant United Mations organisations to
that end.

- Consider to further develop policy dialogue on responding to the issues of sand and dust storms among interested
countries in partnership with relevant international bodies and organizations, including the establishment of a future
platform, in synergy with relevant United Mations System.

2- Recognize the role of the Asian and Pacific Center for the Development of Disaster Information Management {(APDIM),
regional seas programs and SDS-WAS, to develop human and institutional capacity throush strengthened regional
cooperation in disaster information management.

o9



Examples of cooperation between WMO SDS-WAS & IRIMO

HOME FORECAST

NEWSLETTER

Keep up to date with our

activities!
( Full Name )
( Your email )
I '-'l.¢<l~|.k,| |
SEARCH
Search |
EVENTS

> sth Training Course on
WMO SDS-WAS products

LATEST NEWS

You are here: Home / Events / 5th Training Course on WMO SDS-WAS products

5th Training Course on WMO SDS-WAS products

Satellite and ground observation and modelling of atmospheric dust

1. R. of Iran Meteorological Organization (IRIMO),
When  Nov ('

Atmospheric Science and Meteorological 201€

Research Center (ASMERC),
Where

European Organization for the Exploitation of

Meteorological Satellites (EUMETSAT) and Add event to
calendar

Barcelona Dust Forecast Center (BDFC)

World Meteorological Organization (WMO)




Chrgaraates

Examples of cooperation between
WMO SDS WAS & IRIMO

Cooperation between
Spain and Iran in the
framework of SDS-WAS

|EE.=':' Site Search

Latest News

Mew members of the SDS-
WAS Regional Steering
Group for Narthern Africa,
Middle East and Eurape

Jul 24, 2017

Cooperation between Spain
and Iran in the framewaork
of SDS-WAS

Jul 24, 2017

WMO suppaorts the
International Conference
on sand and dust storms
currently held in Tehran

Jul 3=, 2017

Upcoming Events

Goldschmide 2017,
Session 9H: Variability of
dust composition
Aug 13, 2017 - g 18, 2017 — Fars,
France

16th AeroCom, Sth
AeroSAT meeting

Qo ds, 2017 - 0ct 13, 2017 —
Helsinid, Fintsnd

Tnternatinnal Warlrehon o

You are here: Home » Mews » Cooperation between Spain and Iran in the framewerk of SDS-WAS

Cooperation between Spain and Iran in the framework of SDS-
WAS

fry Enric Terradeliss — bt modifisd Jul 24, 2017 10:13 aH

Dir. Saviz Sehat Kashani, Academic member of Atmospheric Science and Meteorological Research
Center [ASMERC) of the Islamic Republic of Iran Meteorological Organization (IRIMO],
participated in the training course on “Atmospheric Aerosols and Mineral Dust”. The training
course was organized by the WMO Sand and Dust Storm Warning Advisory and Assessment System
[SDS-WAS) Regional Centre for Morthern Africa, Middle East and Europe, hosted by tha State
Meteorological Agency of Spain [AEMET) and the Barcelona Supercomputing Centre, It was held
at the AEMET's Izafia Atmospheric Research Centre (IARC) from 20 June to 6 July 2017,
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During the event, Dr. Sehat received informatien froem Dr. Emilio Cuevas on the SDS-WAS program
and specifically on mineral dust observation, complementarities and synergies between SDS-WAS
and the WMO Global Atmospheric Watch [GAW) program

\)

ASMERC

Or. Africa Barreto introduced the main concepts of lidar technique and presented the lidar program
conducted at the IARC to characterize the vertical structure of the Saharan Air Layer (SAL). Dr.
Carmen Guirado was in charge of detailing operational and research aspects of solar photometry
techniques and specifically the AEROMET program and the European ACTRIS project. She
provided practical infermation on sun photometry calibration by using the handheld Calitoo
(Tenum} sunphotometer, and on activities carried out at the optical laboratory,
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Current need for Validation of
NWP over west Asia

Enric Terradellas ¥

WMO Sand and Dust Storm Warning Advisory andAsses,

\(:‘*3;‘) NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL CENTER

Dust forecasts
Actions v Add new.. v State: Published ¥

Compared dust forecast] -

Files Download

WMO SDS-WAS
b i IMPLEMENTATION PLAN

e e it dust prediction models are represented for a common geographical domain using a

| s 2015-2020

Barcelona
BSC-DREAMSb v2.0 DOWNLOAD FILES Model website g:f,;ym""'
MACC-ECMWF DOWNLOAD FILES Model website f ' 18CC

—’f’% errinnn
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DREAM-NMME-MACC DOWNLOAD FILES Model website

c.m.r
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NMMB/BSC-Dust DOWNLOAD FILES Model website

NASA-GEOS-5 DOWNLOAD FILES Model website

wl,,.o-rmacm,.

NCEP-NGAC DOWNLOAD FILES  Model website "&NC E&g
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Multimodel MEDIAN DOWNLOAD FILES Model website @ (@._____




Distribution of dust sources over the Middle East

July (2001 - 2018)
Combined Dark Target and Deep Blue AOD at 0.55 micron for land and ocean monthly 1 deg. [MODIS-Terra MOD08_M3 v8]

83.53

64.06

4459

25.12

Distribution of dust sources over the Middle East. The black circled sources are numbered as 1, Lake Tana of Ethiopia; 2,Danakil Desert of Ethiopia3, northeast Sudan;
4, Jordan River 5, Hadramawt region; 6, Empty Quarter; 7, highlands of Saudi Arabia; 8, Mesopotamia; 9, Urumia Lake of Iran; 10, coastal desert of Iran; 11, Hamun-i-
Mashkel; 12, Dasht-e Lut Desert of Iran; 13, Dasht-e Kavir Desert of Iran; 14,Qobustan in Azerbaijan; 15, Afrek delta of Turkmenistan; 16, Aral Sea, 17 Turan plain of
Uzbekistan; desert of Rajasthan in India; 18, southern drainage basin  of the Hindu Kush in Afghanistan; 19, ephemeral lakes around the city of Zabol; 20, Hamun-i-
Mashkel of Pakistan; 21, Makran coast of Pakistan; and 22, Rann of Kutch in India ; 23, desert of Rajasthan in India
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Seasonal Distribution of AOT over the Middle East

Spring Winter

Summer

Autumn
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Seasonal Distribution of 925mb wind field and AOT
over the Middle East

MODIS MODOS MCEF /NCAR Reanalysis
925mb Vectar Wind {m/s) Composite Mean

Winter

12-50 ©N, 23-755W

2001-2016

@15



Seasonal Distribution of 925mb wind field and AOT
over the Middle East

NCEP/NCAR Reanalysis
825mb Vector Wind (m/s) Composite Mean

MODIS MOD08

Spring




Seasonal Distribution of 925mb wind field and AOT
over the Middle East

NCEP /NCAR Reanalysis
925mb Vector Wind (m/s) Composite Mean

MODIS MOD08

Summer
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Time Series, Area-Averaged of Combined Dark Target and Deep Blue AQD at
0.55 micron for land and ocean monthly 1 deg. [MODIS-Terra MODO8_M3 v6]
over 2000-Mar - 2016-Dec, Region 48.0762E, 21.7529N, 51.5479E, 26.2354N

1
0.9 —
0.8 —
0.7 —

°s 11l
0.5 T

Unitless

0.4

0.3 —

0.2
2000

2005 2010 2015 2020

7 highlands of Saudi Arabia

Time Senes. Area Averaged of C

mibened Dark Target and Deep Bive ADD at
on for land and ocean monthly I deg. [MODIS Terra MO M3 ve)
>Mar - 2016-Dec, Regon 42 0956E 227 1484N, 48 3838E, 29 0918N

Setectod date range was 2000.Feb - 2018.-Dec. Thle refiacts the date range of the Oramuiet That weet ¥ making s resul
8 Mesopotamia
Time Series, Area-Averaged of Combined Dark Target and Deep Blue AOD at
0.55 micren for land and ocean monthly 1 deg. [MODIS-Terra MODOS_M3 v6]
over 2000-Mar - 2016-Dec, Region 37.3535E, 29.5313N, 47.373E, 36.7383N
08 | | |
0.7 — —
0.6 d il l l —
I
A 0.5 . i A —
= A f
5 0.4 I i —
T i
0.3 |— I " —
0.2 — f —
W ; ! b -
0.1 | |
2000 2005 2010 2015 2020

Unitless

d

Unitless

Unitless

9 Urumia Time Series, Area-Averaged of Combined Dark Target and Deep Blue AOD at
0.55 micron for land and ocean monthly 1 deg. [MODIS-Terra MODO8_M3 v6]
Lake over 2000-Mar - 2016-Dec, Region 44.8462E, 37.2656N, 45.6592E, 38.4082N

1 I I T
0.9 —
0.8 —
0.7
0.6
0.5
0.4
0.3
0.2

0.1 —
0 |
2000 2005 2010 2015 2020
18 ?ou':hern . Time Series, Area-Averaged of Combined Dark Target and Deep Blue AOD at
rainage basino 55 micron for land and ocean monthly 1 deg. [MODIS-Terra MODO08_M3 v6]
of the Hindu K&sR" 2000-Mar - 2016-Dec, Region 61.1719E, 31.6919N, 68.0713E, 34.8999N
0.6
I I I
0.5 — —
0.4 — —
0.3 -
0.2 —
0.1 —
o \ \ \
2000 2005 2010 2015 2020
19 ephemeral lakes around the city of Zabol
Time Series, Area-Averaged of Combined Dark Target and Deep Blue AQOD at
0.55 micron for land and ocean monthly 1 deg. [MODIS-Terra MODO8_M3 v6]
over 2000-Mar - 2016-Dec, Region 60.9961E, 29.978N, 63.1934E, 31.9995N
1.1 T T T
1| —
0.9 — l —
0.8 — —
0.7 — 4 —
0.6 [— i —
| I
0.5 oz | _
0.4 *’ i . —
I f i A
0.3 —
I l . i A | s Ll
0.2 H I N N | ) —
0.1 | ¥ ¥ |
2000 2005 2010 2015 2020



Impacts of climate and synoptic fluctuations on dust storm activity over the Middle East(Submitted to Atm. Env.)
Soodabeh Namdari, Neamat Karimi, Armin Sorooshian, GholamHasan Mohammadi®, Saviz Sehatkashani
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Monthly mean AOD in study
region for March 2012 (left)
and March 2014 (right).

25° N1 250 N-

20° N+
20° N+

March 2012 AOD March 2014 AOD

15° N
o 11149 150 N e 0/895

975 I
[ IKilometers

1 T T T T T — [ JKilometers

|
0/101 975 B 0086

35°E 40° E 45° E 50°E 55°E 60° E 65°E

March 2012 300 and 250 Geopo'renhol Level Anomaly

Mqrch 2014-500 qnd 230 Geopotenhol Level Anomqu

Composite anomaly chart
at 250 and 500 hPa. Colors
denote wind speed
anomaly (m s-1) and violet
solid lines represent
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anomalies at 500 hPa
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Impacts of climate and synoptic fluctuations on dust storm activity over the Middle East(Submitted to Atm. Env.)
Soodabeh Namdari, Neamat Karimi, Armin Sorooshian, GholamHasan Mohammadi®, Saviz Sehatkashani
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Correlations between AOD-Precipitation and AOD-Temperature for the entire region
for all months between 2000-2015. Each marker represents a single month.
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The Lake Urmia Environmental Disaster in Iran: A Look at Aerosol Pollution (submitted to PNAS)
Ali Hossein Mardi, Ali Khaghani, Alexander B. MacDonald, Armin Sorooshian, Phu Nguyen, Neamat Karimi,
Parisa Heidary, Nima Karimi, Peyman Saemian, Massoud Tajrishy, Saviz Sehatkashani

(a)
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(a) Spatial distribution of AOD percent change
between 2008-2015 as compared to 2001-2007.
Uncolored pixels represent an insufficient
number of data points. (b) Spatial distribution
of mean annual AOD for all years between
2001 and 2015. Uncolored pixels represent an
insufficient number of data points.




Dust Enhancement Techniques

IR10.8~IR 8.7

Range of values: 0 ... + 15K

Green:

So No Green means

BT (IR10.8)- BT (IR8.7) =0
BT (IR 10.8) =BT (IR 8.7) 190772005 15:00 (3 o 12
But dust

is not always
a full magenta !
RGR Colors
I 0|
| [ — DE]
| K| [3]253

So BT (IR 10.8) > BT (IR 8.7)
This case: BT (IR 10.8) - BT (IR 8.7) ~ 5

Ministéno da Ciéncia e Educagio
Instituto de Meteorologia, I. P. Rua C - Aeroporio de Lishoa 1743.077 Lisboa - Portugal  Tell- (351) 21844 7000 Fax: (351) 21 8402370  o-mall: informacoesfimatco.pt  URL:

EUMETRAIN Module on RGB images:
° http://www.eumetrain.org/resources/operational_use_rgb.htmi ®22



Dust Classification, visibility and AOT estimation
interface according to their physical properties

. ATSAT 1.0 : Atmospheric Analysis using Satellie Data

File ImageProcessing = Aerosol Cloud Temprature Help

1. Brightness Temperature Difference (BTD)
2. Thermal Infrared Dust Index (TDI) . Command History
3. Normalized Difference Dust Index (NDDI)

ATSAT 1:0 loaded successfully.

4. Global Dust Detection Index (GDDI)

—g - CAMODIS-MATLAB\AWTSAT\ATSAT\Rose diagram added in path list.
"N C:\MODIS-MATLAB\ATSAT\ATSAT\Plots added in path list.
CAMODIS-MATLAB\WTSAT\ATSAT\Line Processing added in path list.
C\MODIS-MATLABWTSAT\ATSAT\Image Processing added in path list.
C:\MODIS-MATLABWTSATWATSATH transformation added in path list.

| C\MODIS-MATLAB\ATSAT\ATSAT\Export added in path list.

Scientia Iranica A (2016) 23(5)

A" \h ittt Ut @i iake e
‘ | : 7 Scientia Iranica
\ J Transactions A: Ciml Engineering

www.sclentialr anlca.coimn
SCIENTIA
IRANICA

Dust detection and AOT estimation using combined
VIR and TIR satellite images in urban areas of Iran

S. Sehatkashani®, M. Vazifedoust?*, Gh. Kamali® and A.A. Bidokhti®
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The importance of Ground-based
remote sensing

AERONET Aerosol Robotic Network-Twenty Years of Observations and
: Research

The AERONET program is a federation of ground-
based remote sensing aerosol networks established
by NASA and LOA-PHOTONS (CNRS) and has been
expanded by collaborators from international agencies,
institutes, universities, individual scientists and
partners.

« >7/000 citations

« >400 sites

* Over 80 countries

« http://aeronet.gsfc.nasa.go

Vv
AERONET Growth (1993-2012)
450
400 AERONET provides a long-term, continuous public
> database of aerosol optical, microphysical, and
3 250 radiative properties for aerosol research and
5 200 —acivestes  Characterization, validation of satellite measurements,

and synergism with other databases.
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Examples of cooperation between
WMO SDS-WAS & IRIMO
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Aerosol characterization using Calitoo hand-held sunphotometer at the District 22 of Tehran
(ASMERC)

Saviz Schatkashani', Amirhossein Nikfa]', Carmen Guirado™
Rod.riguczz, Abbas Ranjbar !

. Emilio Cuevas®, Mechdi Rashidzad', Sergio

! Atmospheric Science and Meteorological Research Center (ASMERC), Tehran, Iran
*Izafia Atmospheric Research Center (IARC), State Meteorological Agency of Spain (AEMET), Santa Cruz de Tenerife, Spain
Y F Atmospheric Optics Group, University of Valladolid (GOA-UWVA), Valladolid, Spain Y 27

Keywords: Calitoo hand-held sunphotometer, Atmospheric aerosol, aerosol optical depth



Spring-summer (2009) visibility-PM10, Tehran
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In-situ dust characterization
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In-situ dust characterization

PM,, and PM, - measurements in air quality networks

Reference method: gravimetric method
(W2-W1)

ug/m?3

Volume

=

Blank filter \ / Sampled filter
Conditioning Conditioning
RH (50+5%) y T(20+£1°C) 24-h RH (50+5%) y T(20+1°C) 24-h
- Filter weight (W1) - Filter weight
(W2)




Opportunities for future cooperation
between WMO SDS-WAS & IRIMO

(D8,  https://gawsis.meteoswiss.ch/GAWSIS//index htmi#/ C Q Search

Mt. Aminabad (Iran (Islamic Republic of))
GAW Regional station in WMO Region Il - Asia

Home SeafCh + Station characteristics

Station name Mt Aminabad
Station alias:

Date established:

Declared status: Operational
Current recorded status: Mon-reporting

Quick access Welcome to GAWSIS | e Lana e

Station class(es):
. GAWID: MAM
.
Generate station report by: ipie— p— e A

WMO region. I - Asia

-\::tan‘:*n riaﬂ.l':‘ v ‘ Country / Territory: > Iran (Islamic Republic of) . .
Coordinates: >35.7024992896°N, 52.5869407654°E, 2986m
Time zone: >UTC+35 . .
Climate zone > Snow climate with dry winter and cool summer .

GAWID v .

Generate station lists by:

Country v ‘
|
| Tipe v ‘; >
Find people by: i il e
Peope Y . O/ 1t Aminabad
Coniac name Y Operating status:

@ Non-reporting
A GAW station designation:
~ GAW Regional

= e o e e e e e e e e e e e e e e e e

Tropic of Cancer
GAW World Data Centres Jm‘

B. !‘
0! CVDPREP.
WDC-RSAT (World Data Center for Remote S ; G

Programs /f network affiliation:

Program / network affiliation Program specific ID Current recorded status Declared status From To Status

GAW Regional LA Mon-reporting Operational 2016-04-28 Approved

~  ODbservations /| measurements

@re no aobservations / measurements for thiSStE




Opportunities for future cooperation
between WMO SDS-WAS & IRIMO

Establishing a WMO Sand and In-situ dust characterization
Dust Storm Warning Advisory and \ . . . . . .
Assessment System Regional Node' An insufficient number of stations to monitor mineral dust (mainly PM10) are located in rural
:rvzestAsia:CurremCapabmﬁea. L background conditions, which would provide information about its impact on air quality in
eedas g . . . .
cities. PM10 and PM2.5 measurements in urban air-quality networks represent a mix of
Technical Report anthropogenic pollution (vehicles, gas flares, industries, ships) and natural contributions. It

is difficult to separate the contribution of each source if there are no background stations
unaffected by anthropogenic contributions.

There are no standards of air quality — especially for PM10 — common to all countries of the
region.

A regional centre for common and homogenized quality assurance is lacking.

6round-based remote sensing

Furthermore, and from a climatological point of view, we have to take into account the fact
that, while MODIS-DB completes a global coverage every one or two days, MISR has a global
coverage every nine days. This means that AOD climatologies correspond to a quite different
number of days, during which dust episodes might vary significantly.

These differences must be analysed and understood, using ground-based measurements
as carried out by AERONET. As suggested by Shi et al. (2011), additional AERONET sites are
required for some of the regions with large MODIS/MISR ratio values, especially where it is
suspected that aerosol optical property assumptions cause large uncertainties in satellite retrievals.
This is the case in most of the Middle East. The NRT comparison of satellite- and ground-based
measurements constitutes a good quality-assurance system, which will give a confidence level to
the data provided by satellite and correct them, if necessary.
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