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“You can’t manage what 
you can’t measure.”

- Peter Druker



NARIT Establishment of a National Research Center for Atmospheric Science 
(Oct 2016)

Road Mapping Side Meeting on July 18, 2017 at 2 PM
Leelawaddee Room, 5th Floor, Furama Hotel, Chiang Mai, 

Thailand



NARIT mini-Micropulse 
LiDAR (“Phoon” = “Dust”)



LiDAR Signals



Normalized Relative Backscatter (NRB), 
Boundary Layer Heights, Depolarization Ratio 
and Extinction Coefficient



Evaluation of WRF’s YSU PBL Scheme Using 
LiDAR Derived Mixing Heights
• WRF v. 3.7 (9 km, 3 km and 1 km nested domains)
• 0.25 deg NCEP GDAS/FNL lateral boundary conditions
• MODIS Land Use Dataset 
• 3-Category Urban Canopy Model (roof, wall, road)
• Yonsei University (YSU) PBL Scheme
• Thompson Aerosol-Aware Microphysics (2001-2007 GOCART Climatology)
• Kain-Fritsch Convective Parameterization



Evaluation of WRF’s YSU PBL Scheme Using 
LiDAR Derived Mixing Heights

Figure from De Wekker and Kossmann, 2015



The Next NARIT LiDAR
(“Fon” = “Rain”)



Total Carbon Column 
Observing Network (TCCON)

Figure courtesy of D. Feist, Max Planck Institute, Jena, Germany



The Heart of TCCON

Ground-based 
Solar Absorption 
Measurements



From Spectra to Column 
Abundances



TCCON Philippines

Figure from V. Velazco et. al, 2017



Why TCCON Philippines?

Figure from V. Velazco et. al, 2017



TCCON Philippines Footprint

Figure from V. Velazco et. al, 2017



TCCON Philippines 
Applications

Figure from V. Velazco et. al, 2017



TCCON Philippines 
Calibration





HALO-EMeRGe Phase II: 
Asia (March 2018)

Deutsches Zentrum für Luft- und Raumfahrt; 
German Aerospace Center

Effect of Megacities on the Tranport and 
Transformation of Pollutants on the Regional 

and Global Scales











TCCON Calibration Curve

Figure from Wunch et. al, 2010
https://tccon-wiki.caltech.edu/Network_Policy/Data_Use_Policy



Role of Southeast Asia in HALO-
EMeRGe (EMeRGe International)



Plume Tracer Release and 
VOC Cannister Sampling

Figure from Ren et. al, 2015



Plume Tracer Release and 
VOC Cannister Sampling

Figure from Ren et. al, 2015





Themes

• Atmospheric Convection

•Upper-Ocean Processes and Air-
Sea Interaction

•Stratosphere-Troposphere 
Interaction

•Aerosol

•Prediction Improvement



Himawari-8 Aerosol Optical 
Thickness Product

Derived from Himawari-8/9 visible and near-infrared data. It provides information on aerosol optical
thickness at 500 nm and the Angstrom index (a metric of aerosol particle size) for areas over oceans
during the daytime and on aerosol optical thickness over land. The algorithm references a look-up
table with values calculated on the basis of an assumed spheroid-particle aerosol model.



Thank you!



What is LiDAR?
Topographic vs. Atmospheric LiDAR



What is LiDAR?
Topographic vs. Atmospheric LiDAR



What is LiDAR?
Types of Atmospheric LiDAR Systems

Figure from the DLSU Environment and Remote Sensing Research Group (EARTH)
https://sites.google.com/a/dlsu.edu.ph/earth/home

https://sites.google.com/a/dlsu.edu.ph/earth/home


What is LiDAR?

Transmitting System Receiving System

Components of an Atmospheric LiDAR System

Figure from the DLSU Environment and Remote Sensing Research Group (EARTH)
https://sites.google.com/a/dlsu.edu.ph/earth/home

https://sites.google.com/a/dlsu.edu.ph/earth/home


What is LiDAR?

Micropulse LiDAR Mini-Micropulse LiDAR

Commercial Mie LiDAR Systems (Single Wavelength = 532 nm)

Images from SigmaSpace
http://www.micropulselidar.com/

Clouds
Aerosols

Microphysics

Volcanic Ash
Dust

Pollution
Boundary Layer

Applications

http://www.micropulselidar.com/


Evaluation of WRF’s YSU PBL Scheme Using 
LiDAR Derived Mixing Heights

Figure from De Wekker and Kossmann, 2015
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