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(1) Introduction a forward Remote Sensing
Model Platform

Outline

(2) Progresses in Modeling Snow
Properties from Optical to Microwave
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Needfor a Full Wavelength RS
Modeling System

Trend in remote sensing

Scientific requirements. high accuracy and systematic spatial-temporal distribution of
earth systemvariables{afull wavelengthmulti -sourcesatellitesjointly observations

To abandorthe way of Lack of the understanding Full wavelength
Separate research of optical of multi-source jointly j‘> modeling capability
infrared and microwave RS remote sensing

A full wavelength RS modeling system Model cgpbllilitisk
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&FAN Open & Web based RS model platforrh
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£} Simulation platform for rem: = | +

Simulation platform
for remote sensing

mechanism models

Model List Atm.Model Water Model Forest Model Snow Model Soil Model

Crop Model Input model name to sean Q

.

. Atm. Model Water Model Forest Model %/ _ Snow Model U Soil Model Crop Model Growth Model
- i )

Atmospheric Remote The applications of The quantitative Snow cover is an Soil is one of the Crops provides Vegetation  growth
Sensing model refers remote sensing in estimation of forest important part on most important human food, and the model could
to the detection hydrology and water structure parameters earth surface, 3/4 of substance in  the output of crops is simulate the
methods and resource include is a main task of ‘thithfreshltwalter tﬁn Earth system. It" s directly related to vegetation  growth
technologies that water resource remote sensing. The ?;rm ‘;XI:nOL: anz very important to food security. The by computer using
the instruments do investigation, estimation of forest ice. In winter, 80% of precisely simulate early method is to the principles of

not directly contact watershed planning, structure parameters the FEurasia and emissivity of bare use the wegetation wvegetation

with the atmosphere watershed area at  high accuracy Morth  America s soil. Currently, AIEM index method or physiological

and then measure distribution and should be based on covered by snow, is an  important regression empirical ecology as well as
the ingredients, changes, estimation the full and the average model to  simulate relationship to do the environmental
motion states and of  runoff, water understanding of snow cover area of soil emissivity. The the remote sensing limitations.

the meteorological depth, water interactions between the hemisphere in three dielectric monitoring of crops. Therefore,

elements’ values in a temperature, snow optical or microwave L ey 18 ZEEiE constant model The advantage of wvegetation  growth
. , . . 46500000 km2, and , . )
distance.Both cover, soil moisture, signals and forest 3800000 km2 in Mironow, Dboson these methods s model can provided
weather radars and ice maonitoring, stands which could August. In  high and Frozen Dielectric that it is easy to get. detailed information
weather satellites fit investigation of be  achieved by latitude area, snow is model provide the The disadvantage is needed by remote
into the category of estuarine coastal forward modeling of the main st;urce of ability to simulate that the model is not sensing models.

Atmospheric Remote
Sensing.
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zones and offshore
topography, marine
research, and so on.
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remote sensing data.
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river and
underground water.
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dielectric constant in
different conditions.

More

global and the model
can not adapt to
other regions.

More



Simulation platform

for remote sensing
mechanism models

Model List IRV LY. 1)

Water Model

Forest Model

Snow Model

Soil Model

Crop Model

Input model name to se Q

| Middle and low ?pectral

Atmospheric resolution mode

model

| High spectral resolution model

| Optical model
Water model

| Microwave model

| Passive microwave model
| Active microwave model

Snow Model

| Optical model

| Microwave model

Scil model | Optical Model

| Dielectric model

6S
MODTRAN
RT3
1DMWRTM
CRTM
RTTOV

e Line-by-line
= ARTS

« BRDF_QAA

« CMODS

| Matrix Doubling

e QCA-DMRT
e QCA-DMRT

|« DISORT-MIE

e 2-Stream
* Ray-tracing-
bicontinuous

Bicontinuous

e IEM
e AIEM

* HAPKE

e Mironov
e Dboson | X
e Frozen_Dielectric

Forest Model

Passive
microwave model

| ® The first order radiative
transfer solution

| The

| transfer solution

| * Matrix Doubling Method

higher order radiative

SAR model

Incoherent model

Continucus model
Discontinuous model

.
| « Coherent model
.

Lidar model

| » Lidar waveform of forest
|  Photon counting model

Optical Model

| « Kernel-driven BRDF

model(abmrals)

Crop Model

Vegetation
growth model

Passive
microwave model

Active microwave
model

Optical Model

Forest Model
Crop model

Global vegetation
model

| « First-order meodel
| » High-order model

| ® First order continuous model
| ® First order discontinuous

model

| * Two order discontinuous

model

|« PROSPECT-sAIL
|« KUUSK
| « Row crop model

e 4-SCALE

e Zeli

|« WOFOST

Have collectedmore than 50 modelsfor different land coversfrom optical to

microwave, 28 models(blue-colored) havealready beenservicg‘rww slrss cn
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IEEE/GRSS Modeling in Remote
Sensing Technical Committee

TC Chairs:

Jianchengshi(RADI)

John Kerekeg$RIT)

Joel T Johnso(OSU)

Currently: 98 Members

Contact mirs_chairs@grsgeee.org

T Addresses the technical space between basic electromagnetic
theory and data collected by remote sensing instruments;

T Focuses on models and technigues used to take geometric,
volumetric and material composition descriptions of a scene
along with their EM (e.qg., scattering, absorption, emission,
optical BRDF, dielectric properties, etc.) attribute;

T Predict the resulting observation for a given remote sensing

Instrument.
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