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Remote Sensing meets Future Earth
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Semi-Analytical Model Optimizing and Look-up
Table (SAMO-LUT) method
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(Yang et al., 2011, RSE)

LOOK-UP TABLE

Tripton (gm™)

1 2
0.1 (Py 139545 Ty p) (Py:Gy55 Ty )
0.2 (Py 13945 T y) (Py2:92: 1)
0.3 (P54:G545 T54) (P32:4345 T35)
9.9 (Pog. 1390015 Tgo1)  (Pog 25 Qoo 25 Togn)
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(P1uu:15q1uu:15 rlDI}:l) (Pmu:z;qlou:z; rmo:z)

U The basic idea of SAMO-LUT is an imaginary case-2 waters, in which
only one water constituent concentration is changing, the other two

are constrained as constant.

0 SAMO-LUT vyields acceptable accuracy for water quality parameters
with relative errors +30%.
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(Matsushita, Jaelania, Yang et al., 2015, RSSJ)
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Time-series of satellite estimation show
high agreements with field measurements.



Quasi-analytical approach for turbid waters
(QAA _Turbid)
(Yang et al., 2013, IEEE TGRS)

QEstimate of inherent optical properties, WX - BLELIREL

Idea: using longer reference bands and proposing new model
of backscattering spectral shape.
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O QAA Turbid outperforms the original QAA significantly in
inland lakes.




LeeO5+QAA Turbid model

(Yang et al., 2014, IEEE GRSL)

QdEstimate of diffuse attenuation coefficient, SHEURZEL

|dea: use of the retrieved a(A), b, (A) from QAA_Turbid as
Input in the Lee05 model
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The proposed method yields remarkably higher accuracy than
previous methods.



LeeO7+QAA Turbid model

(Yang et al., 2015, IEEE JSTASRS)

QEstimate of Euphotic zone depth, Z,, E¥[E

ldea: use of the retrieved a(490), b,(490) from QAA_Turbid
as input in the Lee07 model
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O The proposed method shows noticeably better performance
than previous methods.
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Q42 EkAY A Case-1 & Case-2 7kis D Z2 &9 %0

Spring | 83% Case-1__

O The oceanic satellite products can be optimized by selecting appropriate

algorithms for Case-1 and Case-2 waters, respectively.
15



HWIRAZEZH:HL TOWS

1). Carbon fixed through net primary productivity (NPP) has
different residence times for different components in forest
ecosystems (Vogel & Gower, 1998; Rentch et al., 2003).

v'In carbon cycle modeling, overstory and understory vegetation
need to be treated differently.

2). In boreal forests, understory is often exposed to satellite
observation:
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NDVI for other Directions

Assumptions:
(1) Identical Understory

(Yang et al., 2014, Remote Sens.)
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(2) Identical vegetation properties but different overstory LAI



Retrieved understory NDVI in Boreal forests

(Yang et al., in prep.)
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1 The seasonal changes of NDVIu can be tracked.



understory NDVI

understory NDVI

Validations in European boreal forests
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Satellite estimates of NDVIu show high agreement with in situ measurements.
(Pisek et al., 2015, RSE)



Estimated understory LAl In Boreal forests
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U Estimated LAIu show reasonable magnitudes (0~2.0) and
seasonal patterns.



Estimated overstory LAI of boreal

Evergreen Needleleaf Forest
(Yang et al., in prep.)
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U Reasonable magnitudes (0~3.6) and spatial patterns of LAIo.



Sensitivity of NDVI and EVI to
topographic effect

(Matsushita, Yang et al., 2007, Sensors, 50 times cited)
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A Finding: NDVI is less sensitive to topographic conditions than is the EVI.

1t has been widely used in others’ studies to explain the performances of
EVI, or NDVI, such as Mildrexler, Zhao, & Running (2009, RSE).
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Reflectance

Diffuse attenuation coefficient,

Euphotic zone depth

OCR 500 Multispectral
Radiometer
A combination of precision optics and high p

microelectronics which can be operated as a
or in a networked environment as a part of a
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 No matter what kinds of situations are encountered,
scientists should predict the future environments
neutrally and accurately.






