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Overview of the Baotou site <9

Located in the Inner Mongolia, China; 50km away from the Baotou city.

A flat area of approximately 300km?, about 1270m above sea level, features a cold
semi-arid climate.

Land covers: Sand, bare soil, grass, lake, various crops ( maize, sunflower, lucern,
potato, etc. )

Site overview:
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Overview of the Baotou site
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Progress in automatic calibration a

B Accomplished automated surface spectrum measurement system

v As one of the four demonstration sites of the Radiometric Calibration Network (RadCalNet),
four automated systems with identical spectroradiometer configurations were set up on the

black, white and gray artificial permanent targets, and the sand field.
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Progress in automatic calibration

| Essentlal data collection by automated surface spectrum measurement system

v Essential data of the site has been collected for several years.
v' Measuring the surface feature with high temporal resolution (2 min) from 8:30 to 16:30
local time, and supporting data self-checking and teletransmission.
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Progress in automatic calibration

v" To meet the requirement of RadCalNet portal, the surface reflectance is retrieved from the
observed reflected radiance and the measured atmospheric parameters, with the help of
atmospheric radiative transfer model (MODTRAN));

v' Automated system only observes surface at fixed point. Because of the heterogeneity of the
target, the reflectance should be corrected according to the historical surface measurement.
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Progress in automatic calibration

» 84 effective files following RadCalNet portal format have been generated and uploaded.
» Each file contains information for one day of one target. In the file, there are 13 records for
observations at different time (9:00-15:00 local time, 2 values/hour).
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Progress in automatic calibration

B BRDF characteristics

v The artificial targets, which are paved by gravels, have much more obvious angular
anisotropy than the sand field.

v With Ross-Li model, the BRDF effects can be well described. Therefore, after BRDF
correction, the accuracy of calibration can be improved.
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Progress in automatic calibration

v' The spectroradiometers used in the automated surface spectrum

measurement system were calibrated in NIM (National Institute | | | | jglgk
of Metrology, China). S —— White ||
v' The overall uncertainty is reported to be lower than 2%. (k=1, g ——sand
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Demonstration on satellite calibration

Since the end of February 2016, when all the 4 systems at artificial targets and sand field were
updated with same spectroradiometers, there have been 10 matchups for Landsat8, Sentinel-
2a, ZY3, ZY-02C, GF-1, GF-2 and CBERS-4 satellites.
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Demonstration on satellite calibration

B Demonstration satellite in RadCalNet framework

v' Average differences between simulated TOA radiance and observed TOA
radiance are 4.8%, 1.5%, 0.0%, 1.2% for Blue, Green, Red, NIR band of

OLI/Landsat8.
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Demonstration on satellite calibration

B Chinese high-resolution satellite---ZY3-02

» ZY3-02 satellite was launched on May 30, 2016, which is a new civilian high-resolution
mapping satellite. It will join its predecessor ZY3-01 satellite (launched in 2012) in the same
orbit to form a network and capture high-definition, 3D images and multispectral data.

» The on-orbit test was carried out over the Baotou site during July 15-25, 2016.
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Demonstration on satellite calibration

B Chinese high-resolution satellite---ZY3-02

* Measurement
v" Synchronous measurement: spectral reflectance for 3 permanent artificial targets and 6
portable targets;
v' Automatic measurement: spectral radiance for 3 permanent artificial targets and the sand
field; atmospheric parameters.
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Demonstration on satellite calibration

For saturation, the DN
value of red region is
filled with 977 by
satellite agency

B Chinese high-resolution satellite---ZY3-02

v Radiometric calibration
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Demonstration on satellite calibration
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B Chinese high-resolution satellite---ZY3-02
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Great Events &

» In August 2016, the first workshop of the “National Calibration and Validation Site
for High Resolution Remote Sensors” was held at Baotou. Representatives of all
EO satellite operational agencies of China attended the workshop.

Q NRSCL No.2015-01
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National Calibration and Validation Site for High Resolution Remote Sensors
National Remote Sensing Center of China, MOST
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Great Events /:-%)

> The 28" [VOS meeting and the 5" RadCalNet meeting were hosted by Baotou site during July
18 to 21 2016. Nearly 30 worldwide scientists from NASA, NOAA, ESA, CNES, DLR, NPL,
CSIRO, ONERA, GSJ, SDSU, etc, attended this meeting.

CEOS WGCV 28" Infrared and Visibie thico"
Sensors Sub-Working Group Meeting




Great Events >

» After this meeting, on July 22, four scientists (Dr. Steffen Dransfeld from ESA, Dr.
Francoise Viallefont-Robinet from ONERA, Dr. Esad Micijevic from USGS and Dr.
Hirkazu Yamamoto from GSJ) visited the Baotou site.
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Future work

» To improve the calibration accuracy

v Development of the local atmospheric model: Explore
the information from historical data to find the
characteristics of the local atmosphere and surface. Study
how to improve or correct the atmospheric radiative
transfer model.

v Development of automated measurement device for
total/diffused sky irradiance, providing observed total
irradiance to replace the simulation value derived from
MODTRAN in current system.
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» To improve the operational capability

v Robust our system in operational running, especially the improvement of controlling

and data processing software.

v Extension of spectrum range to SWIR domain.
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Future work

» To Enhance the capability of land product validation based on the
infrastructure of Baotou Site

v' Install evaporation, soil moisture observation \"\
equipment of Eddy covariance system (EC), Large e N
aperture scintillometer (LAS) and TDRs, to realize
the supporting capacity of land surface product
modeling and validation;

v’ Study on the temporal, spatial, spectral and
viewing angle matching technologies, decreasing
significant scaling bias of step-wised validation.

. Large aperture scintillometer (LAS)
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Crop (maize, wheat, sunflower, melon) 21






