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Motivation

ATo use an aerosol modeling system with
confidence, model performance must be
evaluated against observations

A Aerosol vertical  distribution is  poorly
guantifled due to the numerous uncertainties
on direct emissions and secondary
processes

A Assessing ECWMF MACC-II model perfs:
Case study at NCU MPLNET permanent
observational site in Taiwan, 23-25 March 14
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The NASA Micro-Pulse Lidar
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Sebastian Stewart, SSAlI GSFC Code 612

Data Processing:
Phillip Haftings, SSAI GSFC Code 612
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Science Team:
James Campbell, Naval Research Lab
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Administrative Support:
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CALIPSO Validation Activities:
Judd Welton, James Campbell

AERONET & Synergy Tool Partnership:
Brent Holben, NASA GSFC Code 614.4
Dave Giles, NASA GSFC Code 614.4

NASA SMARTLABS Field Deployments:
Si-Chee Tsay, NASA GSFC Code 613

Site Operations & Science Investigations

€. many network pwaldners around the

MPLNET information and results shown here are the
result of efforts by all of our network partners!

MPLNET is funded by the NASA Radiation Sciences
Program and the Earth Observing System



Micro Pulse Lidar

gSouth Pole MPLNET Site: (GSFC Patent)
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MPLNET Sites: 2006urrent

MPLNET: 8.8Trillion Laser Shots, 59 Mminutes of data and
countingé

A A federated network of micro pulse lidar sites around the world,
coordinated and lead from Goddard Space Flight Center

A Co-location with related networks, including NASA AERONET

A Local, regional, and global scale contributions to atmospheric research

A Satellite validation

A Aerosol climate and air quality model validation

A Impact of aerosol & cloud heights on direct and indirect climate effects

A Support for wide variety of field campaigns

What s New?

A Penang new site August 2014

A More sites in Africa and in South America

A Ongoing interactions with both Aerocom and ICAP communities
(climate and operational air quality modeling)

Investigators, Partners, & Collaborators:

A Principal Investigator: Judd Welton/612

A Haberd6id

A -CheeSsay/6 1 3

A Sebastian Stewart/SSAI/612 A L ar r y/SSBKSL2c her
A Simone Lolli/JCET-UMBC/ 61 2 A Jasper Le
A Phillip Haftings/SSAI/612 AAIl Network Partners Worldwide
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Currently:
16 Active Siteq

@ active O long term site

Bl inactive ¢ field campaign

[ planned # former field campaign, planned/proposed site
I proposed = ship cruise

* most sites co-located with AERONET
Example of MPLNET Level 1 Data: Atmospheric Structure

Tropopause
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Transported Aerosol
Asian Dust, Pollution)

Boundary Layer
local aerosol)

http://mplnet.gsfc.nasa.gov



http://mplnet.gsfc.nasa.gov

MPLNET Data Products

Level 1 MPLNET Signals from NASA Goddard
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MPLNET Data Products: near real time: 1 hour or 1 day

Level 1 NRB Signals, Diagnostics
(near real time, no quality screening)

Level 1.5 Level 1.5b: Aerosol, Cloud, PBL Heights and Vertical Feature Mask
Level 1.5a: Aerosol Backscatter, Extinction, Optical Depth Profiles and Lidar Ratio
(near real time, no quality screening)

Level 2 Operational Products Under Development (beta data available upon request)
(not real time, quality assured)

All data are publicly available in netcdf format. Errors included for all data products.
Data policy same as AERONET. We are a federated network, individual site providers deserve credit.
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A MACC-II: extinction profiles from 0000UTC 23 March
2014 to 0000UTC 26 March 2014 each 3 hours

A Lidar Data: gridded extinction profiles

A In-situ pm2.5 and pm10 measurements at NCU and Lulin
stations




Hysplit Trajectories

Source % at 2496 N 121.18 E

Meters AGL

NOAA HYSPLIT MODEL

Backward trajectories ending at 1200 UTC 25 Mar 14

GDAS Meteorological Data

NOAA HYSPLIT MODEL

Backward trajectories ending at 1200 UTC 25 Mar 14

GDAS Meteorological Data
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Job 1D: 1940

Job Start: Mon Aug 25 18:15:25 UTC 2014
Source 1

lat.: 24.960000 lon.: 121.180000  height: 500 m AGL

Tra ectory Direction: Backward Duration: 72 h
ical Motion Calculation Method: Model Ver‘tlcal Velocity
Metecmlogy 0000Z 22 Mar 2014 - GDASAH

Job ID: 11014 Job Start: Mon Aug 25 18:18:29 UTC 2014
Source 1 lat.: 23.460000 lon.: 120.870000 height: 3000 m AGL

Tra ectory Direction: Backward Duration: 72 h
ical Motion Calculation Method: Mode! Ver‘ncal Velocity
Metecmlogy 0000Z 22 Mar 2014 - GDASA




In-situ PM2.5 and PM10

EPA Pingzhen Air Quanity Data and NCU Meteorology Data Lulin EPA Air Quanity Data and Meteorology Data
20140323~20140325 20140323~20140325
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NASA Godd:

Metric (Boylan and Russel)
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A Mean Fractional Error (MFE)

2 N o . — .
MFE — _z ‘ mod,l ObS,l‘
N Laj=1 (Op0q,; + Xops i)

A Mean Fractional Bias (MFB)

MFB = EZN (aobs,i R amod,i)
N =1 (O‘mod,i + aobs,i)

A Performance Goal: MFE< and
<MFB<
A Performance Criteria: MFE< and 1

<MFB<




23-26 March 2014 NCU

a) ECMWF MACC-II Extinction(km-1) over Taiwan (Grid: 81x81Km) at 25.2N 120.8E
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b) Gridded MPLMNET Extinction (km-1) NCU station 24 966N 121.18E
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23-26 March 2014
(CALIPSO)

Range(Km)

AOD

a) ECMWF MACC-Il {(CALIPSO) Extinction(km-1) over Taiwan (Grid 81kmx 81km) at 25.2 N 120.8E
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Global

a)Same as c) but MODIS + CALIPSO data assimilation
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