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Why another model:

Plenty of model comparison exercises:

> (Tedesco et al. 2006), (Tian et al. 2010),
(Brucker et al. 2011), (Roy et al. 2013),
(Léwe et al. 2015), (Pan et al. 2016),
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Main problem: Concurrent differences

» Electromagnetic theories

» RT solvers

» Microstructure models (aka “grain size")

ESA-ITT (2014):

Microstructural origin of electromagnetic signatures
in microwave remote sensing of snow
Goal:

» Develop a new model (unifying, extensible) to address some of
the problems
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SMRT: Overview

Main physics:

>

>

>

Active/passive
Multi-layer

Vector RT
(presently: isotropy)

Solver: Discrete ordinate
Phase matrix: IBA

Layer microstructure:
Correlation functions
Interfaces

(presently: Fresnel)

Options for substrate,
atmosphere, permittivity
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SMRT: Microstructure representation

Layer microstructure:

» Represented by a two-point correlation function
Implemented models: (and reasons for them)

» Exponential model (MEMLS)
Sticky hard spheres (DMRT-ML, DMRT-QMS)
Independent sphere (classic)
Teubner—Strey (empirical evidence)
(Level-cut) Gaussian random fields (full-field methods)
Why different choices?

» To be flexible with non-obvious correlations in snow
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SMRT: Overview

Key goals:

» modular, extensible, easy to use

Ready to run thelmodel on the snowpack
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Color code:

Core developers
Science developers
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SMRT: Implementation

Why python?

» open, object oriented (to realize “easy to use")

Example of a model run:

Inputs

‘ Create snowpack

‘ Choose sensor config

‘ Create model

‘ Run

Outputs

from smrt import make_snowpack, make_model, sensor

# prepare inputs
thickness = [100]
corr_length = [5e-5]
temperature = [270]
density = [320]

# create the snowpack

snowpack = make_snowpack(thickness=thickness,
microstructure_model="exponential",
density=density,
temperature=temperature,
corr_length=corr_length)

# create the sensor
radiometer = sensor.amsre('37V"')

# create the model
m = make_model("iba", "dort")

# run the model
result = m.run(radiometer, snowpack)

# outputs
‘print(result.TbV(), result.TbH())



SMRT: Legacy support

To facilitate model inter-comparison:
» Shallow wrappers for MEMLS, HUT, DMRT-QMS (no code)

# general import for smrt
from smrt import make_snowpack, make_model, sensor

# import for memls
from smrt.utils import memls_legacy

# prepare snowpack

pc = 0.2e-3

snowpack = make_snowpack (thickness=[10], microstructure_model="exponential",
density=[300], temperature=[265], corr_length=pc)

# create the sensor
theta = range(10, 80, 5)
radiometer = sensor.passive(37e9, theta)

# create the EM Model
m = make_model("iba", "dort")

# run the model
sresult = m.run(radiometer, snowpack)

# run MEMLS matlab code
mresult = memls_legacy.run(radiometer, snowpack)

# outputs
plt.plot(theta, sresult.TbV(), 'r-', label='SMRT V')
plt.plot(theta, sresult.TbH(), 'r--', label='SMRT H')



SMRT: Getting started

Documentation: Docstring/Sphinx: Tutorials: Jupyter notebooks

Table Of smrt.substrate package Table of Contents

a1 of snoupeck
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Against closed-form asymptotics...

Low-density, low-frequency limit of the scattering coefficient:
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Against existing models...

Using the “legacy” wrapper:
vs DMRT-QMS/DMRT-ML: vs MEMLS:

Exponential microstructure snowpack with IBA electromagnetic model
o applied to 6-flux and multi-flux solvers
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To be certain:
» Implementation of MEMLS' 6-Flux solver in SMRT (Todo)



Against ASMEx...

Arctic Snow Microstructure Experiment (Maslanka et al. 2016):

== Radiometer

Radiation reflected from sky

¢:, Snow slab

<:- Metal plate
== styrofoam
Absorbers inside
== styrofoam
== Risingtrolley

Cumparlson betwefen observed and SMRT-IBA simulated V-pol
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Against PAMIR...

Passive and Active Microwave and Infrared Radiometer (Matzler, 1987):
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Against NoSREx...

Nordic Snow Radar Experiment (Lemmetyinen et al. 2016):

SnowScat

SodRad
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Conclusions

Snow microwave radiative transfer (SMRT) model:
» Modular, extensible framework
» Getting into the data has started only now
» Among other things not shown here: SMRT+CROCUS (SSA)

Next steps:

Code release: Spring 2017

Website: http://www.smrt-model.science/
Model paper: (Picard et al., in prep)

Validation paper: (Sandells et al., in prep)
SMRT user workshop: Fall 2017 (COST)
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Support will be given to maximize community adoption!
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