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Integrating with the NASA Alaska Satellite Facility (ASF) DAAC g

o ASF is NASA Distributed Active Archive Center (DAAC) for SAR Data

— Established in 1991 as the prime U.S. downlink and processing center for SAR data
— Operates 3 antennas for command uplink and data downlink of NASA and non-NASA remote sensing satellite systems

e Currently, ASF is housing about 8.5PB of SAR data in its archives, most of which in the Amazon Web Service
Cloud > all data available on spinning disks for immediate download
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% | 41 years of SAR data (since ‘78) N D | | Host of B
B oS https://search.asf.alaska.edu ¢ o % global Sentinel-1 archive
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Visit ASF @ www.asf.alaska.edu
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From Sensor Data to Science Products UAF
HydroSAR SAR Tools Ecosystem ALAS

Level-1 Data - Level-2 Data

Uncalibrated SAR Sensor data in T ralds Geocoded versions of Level-1
sensor geometry data

Operational Processing Platform

ASF HyP3

Algorithm Development Platform

The OpenSARLab
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ALGORITHM DEVELOPMENT PLATFORM:
THE OPENSARLAB
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Please Log Into the OpenSARLab Now! "AF

ehttps://opensarlab.asf.alaska.edu/
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https://opensarlab.asf.alaska.edu/

Generation of Level-3 Science Data in the OpenSARLab Environment UAF

Web Address: opensarlab.asf.alaska.edu ALASKA

r

PuBLIC NOTEBOOK REPOSITORY CONNECTED SAR DATA ARCHIVES

) SAR ARD services:
Public notebook Powered byg
repository on GitHub ASF VERTEX M GRFN

AWS-BASED SAR DATA PROCESSING AND ANALYSIS ENVIRONMENT

Machine image via Storage Handling Orchestration of

upyterhub
AWS AMI 111 via AWS S3 lab via Jupyter Hub < Jupy .

EIastucaIIy—ScaIed Multi-Seat Jupyter Notebook Lab using AWS EC2:
Python tools (Python 3.7.3; numpy 1.18.5; matplotlib 3.3.2; scipy 1.5.2; pandas 1.1.3; gdal 3.1.3)
SAR tools (ISCE2.3.2; GIANnT; SNAP 7.0; asf-hyp3 3.0.3; MintPy 1.2.2; ARIA-tools 1.1)
GIS Tools (gmt 5.4.5) .

Jjupyter
Deep Learning Tools (tensorflow 1.13.1; keras 2.2.4) e’

USER USER USER

A Jupyter Notebook-based SAR Data
| Analysis Platform in the AWS Cloud

The OpenSARLab

J
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opensarlab.asf.alaska.edu

The OpenSARLab UAF

Selection of Currently Available SAR Data Processing and Analysis Apps ALASKA

SAR IMAGE PROCESSING SAR AMPLITUDE TIME INSAR PROCESSING SAR AMPLITUDE TS CHANGE

AND GEOCODING SERIES (TS) ANALYSIS DETECTION

Dates of Change
: s 24 %ﬁf Lo
P :_7’ J

( \VVOLCANO SOURCE 1 ( CHANGE DETECTIONUSING | [ INSARTIMESERIES | [ HYDROSAR WORKFLOWS
MODELING USING INSAR | ANALYSIS USING SBAS e
Observed ljl‘:jsiﬂ.l’hase [rad] Best Fitting Mogi Model [rad] - 1000 1 :

Franz J Meyer, UAF
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Benefits of the Notebook-based Processing Environments "AF

e Jupyter Notebook benefits:

A Logout | Control Panel

: Jupyter GEOS 657-Lab6-VolcanoSourceModelingfromInSAR Last Checkpoint: 032812019 (unsaved changes)

Fle Edt View Inset Cel Kemel Help Tusted| | Python3 O

— Mix code with instructions and explanations = enable
self-guided learning

B+ 3 @ B A ¢ HRn B/ C W uakdon v @

— Mix synthetic data for demonstration with real data for
use in science and applications

&

GEOS 657: Microwave Remote Sensing

Lab 6: Volcano Source Modeling Using InSAR -- [20 Points]

— Collaborate on algorithm development and easily expand
existing code

Franz ] Meyer; University of Alaska Fairbanks
Due Date: April 09, 2019

This lab will introduce you to the intersection between Radar Remote Sensing and Inverse Modeling. Radar Remote Sensing
«can provide us with geodetic observations of surface deformation. Inverse Modeling helps us understand the physical causes
behind an observed deformation. A

To illuminate the handoff from geodesy to geophysics, this lab will show how to use InSAR ebservations to determine the NIVERSITY

most likely parameters of a volcanic magma source underneath Okmok volcano, Alaska. We will use 2 Mogi source model to L A S K
describe the physics behind deformation at Okmok. We will again use our Jupyter Notebook framework implemented within

the Amazon Web Services (AWS) cloud to work on this exercise. IRBAN

— Vanilla entry to python programming
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— Fully reproducible science and processing results

This Lab is part of the UAF course GEOS 657: Microwave Remote Sensing. It will introduce the following data analysis concepts:

s What is a Mogi Source Model describing
o How o yce the “erid cearch method

— Option of locating Notebook server right next to the data —
e.g., do heavy processing in the cloud = only download
what you need

Growing availability pre-configured and broadly installed notebook hubs 2>
most notebooks should run out of the box on these hubs

{ { / Franz J Meyer, UAF
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Monitoring Deforestation in Peru Using

OpenSARLab and HyP3: https://opensarlab.asf.alaska.edu/

e Explore Environmental
Signatures in Deep SAR
data stacks

Powered by: jupyter

Example: Madre de Dios, Peru

N
Time Series Profiles of Sentinel-1 SAR Backscatter Time Series Profiles of Sentinel-1 SAR Backscatter
Sentinel-1 Backscatter @ Stable Forest: r Sentinel-1 Backscatter @ Degraded
_6. .
i \/\’\A/\W«/\/V\«M\/\N\/\ Cdar . Forest:
3 -8 . S
5 brightness 5
2 10 — cw  highly stable z -1s — ow Radar
— - () — o .
5 ol N 5 brightness
& g e t 20 indicative of
WWNW indicative of indicative o
. - . ~ | = , ~ stability of iy - - " - - ; environmental
o o o S o o o 9 . 9 9 9 9 o 9 o o
S @ T T @ 9 e o sensing system B R I LA A change
Date Date
D BN J
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https://opensarlab.asf.alaska.edu/

Working Within the OpenSARLab UAF

Account Creation & Login ALASKA
1. Inyour web browser, navigate to: 3. First time user: Click on “Sign up”
https://opensarlab.asf.alaska.edu (
UAF ALaska SATELLITE FAciLITY
2. Click on “Sign in with AWS Cognito”
Sign in with your username and password
= = - o x ‘ Username
C « C O @& opensarlabasfalaska.edu/hub/login #* BoOoOsB@*Ba =@: fmeyer
q) | = yupyterhub ‘ Password
o e
—
U ‘ Forgot your password?
2 [ sew
c
.go | | S — = | Hecd amaceount Sin e UAF ALASKA SATELLITE FACILITY
— UAF ALASKA SATELLITE FAcILITY —_—) Sign up with a new account
o . —— — 4. Fill in the signup form and -
4 e - e . L4 Name
c submit = wait for approval
(<}:, | from UAF Team R~
c B
L 5. Once approved, go back to
% login screen and sign in to the e
—C ; e nVi rO n m e nt Already have an account? Sign in
s

A Franz J Meyer, UAF
UAF &y NGt danA |
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https://opensarlab.asf.alaska.edu/

Working Within the OpenSARLab p— UAF

Features within the Notebook Lab ) ALASKA
Upload files from
e Home screen features: -~ | Yyourlocal computer S0 ]
| €« C ¢ @ opensarlab.asf.alaska.edu/user/Neyer/tree B E :
- Jupyter Create new Jupyter Notebook
— \ _ Jupyter Untitled hanges) - Logout | Control Panel
Check on your Running Processes — s |
Shut down Notebooks you don’t < e [ -
— Jupyter Logout || Control Pane G) | Terminal 1
| -
Files Running Clusters U
Currently running Jupyter processes f+] m | ) .
GEJ | Open a Terminal for Command-Line
T o oo o Navigation through wor k =
) I | . . jupyter Logout | Control Panel
.| Lab Environment
O
©
—
o'
<C
Yol
Open SAR Lab Sneak Peek: S |
opensarlab.asf.alaska.edu o
@
Q
e
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Working Within the OpenSARLab
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Navigate to the Notebooks Relevant for this Training AtASKA
e N
QO " notebooks/SAR Training/English X + N o %
C < C 0 ao lab asf alaska.cd ini & 3 * @ )
. pensarlab.asf.alaska.edu/user/fmeyer/tree/notebooks/SAR _Training/English/HydroSAR Q0 £ B a (o
[ J [Rp—
To find the Jupyter notebooks relevant S upyterhs
° . o . o —_
]
fo r t h IS t ra I n I ng’ naVIgate to ® E Files Running Clusters Nbextensions
I_ Select items to perform actions on them. Upload New~ &
(Jo | ~ | B/ notebooks / SAR_Training / English / HydroSAR Name ¥  Last Modified File size
nOtebOOkS/ g_lg O. seconds ago
I I H H m [ & Big_Hand_notebook.ipynb 4 hours ago 52.2kB
SA R—Tra l n I n g/ l () & Download_HAND_from_GEE.ipynb 3 minutes ago 28.9kB
O () & Flood_Depth_Estimation_with_Flood_Extent_Maps.ipynb 3 minutes ago 48.9kB
E n gl |S h/ O () & Lab1-ExploreSARTimeSeries.ipynb 2 days ago 274 kB
% [ & Lab2-SurfaceWaterExtentMapping.ipynb 6 minutes ago 79.6 kB
() & Lab3_Flood_Depth_Mapping_Overview.ipynb 2 minutes ago 4.12kB
I—> HydroSAR/ =
O O [ asf_notebook.py 2daysago  235kB
e e
QO
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OPERATIONAL PROCESSING PLATFORM:
THE HYP3 SERVICE

|
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ASF’s Operational Processing Platform HyP3 "AF

e HyP3 [Hybrid Pluggable Processing Pipeline]: Cloud-based processing system for prototyping of value-added
Sentinel products

The Cloud-based Hyp3 Data Processing Engine

(http://hyp3.asf.alaska.edu/)

* Features: UAF ALaska SATELLITE FaciLITY e T

— Fully cloud-based processing and archiving

— Elastic scaling of compute resources

— Easy integration of new algorithms

— Create AOI-based subscription via APl or map interface ,
— Automatic production of value-added products from SAR for New SAR Data Automatically Processed

. . . Subscribe to your area of interest and, ASF, Wilf Alitomatically. process new
every incoming image Hataas it becomes avaiable, | i, o -

Subscribe

— Distribution via pull or push
— Email notification service

ety
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http://hyp3.asf.alaska.edu/

The ASF HyP3 Platform
Embedded Application Ready Data (ARD) Product Algorithms

GAMMA RS | Y | bl e T (R S ki . GAMMARS

ESA SNAP > A P 60 T e R T 3 ESA SNAP

' S e S R A ) A GMT5SAR
ISCE

ICI ‘A-.{.\, oD JPL @q,w Franz J Meyer, UAF
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HyP3 ARD Examples "AF

v ¥
LASK
FAIREANKS
g p \ . ) .
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Creating an Account and Logging into HyP3 "AF

° HyP3 uses NASA @ ASF HyP3 - Home Page x e 5 O
Earthdata Logln < C O @ Notsecure | hyp3.asf.alaska.edu Q % 00 S 5@ *Ea @ :
— First-time sign-in to o \ A
HyP3 will create data | UNF ALASKA SATELLITE FACILITY R /
base entry Making remote-sensing data accessible since 1991 RO P v : ,-"f
— Send email to ASF HyP3 @& ~ I Subscription #® HyP3 User Feedback Survey To loginto HVP3 - l
uso@asf.alaska.edu ~ ‘ clickhere
with request for . i
access : RTC SAR Data Processing
: Radiometrically Terrain Correct large amounts of SAR data quickly on our servers.
Access HyP3:
http://hyp3.asf.alaska.edu/

; P
AS F w Qi;/j (A / Franz J Meyer, UAF
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HyP3: Subscription & One-Time Processing Modes A
@ ASF HyP3 - Home Page X 4+ = O X
& C (@ @ Notsecure | hyp3.asf.alaska.edu Q Y Q0 S Qg ¢ & G

S,

UAF ALASKA SATELLITE FACILITY — =

Making remote-sensing data accessible since 1991

One-Time Processing Mod

* Pick product
* Specify list of granule names

Subscription Mode

* Pick product
e Define Area of Interest
* Pick start and end date of subscription

- Go 2 Go

\ )
s Franz J Meyer, UAF
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Example of HyP3 Autoscaling Capabilities
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Cloud Instances Running after 2018-11-12 19:41:15 UTC
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The HyP3 In a Box Idea

e HyP3 In a Box project will turn HyP3 into distr
— Allowing other users to host their own HyP3 system
— Full control over resource management and costs

— For example, if user has purchased a license for pro
processing software, this can be integrated internal

ibutable Amazon Cloud template

prietary processing software, or develops their own
ly into their own HyP3 In a Box system.

<

> Hybrid Plugable Processing Pipeline (HyP3) Dashboard

(7)) Worker Autoscaling Group
.L—) Worker CPU Worker Network Tra. Objects In Products Bucket Hyp3 Products Buck.
s 28.8
© w‘ AN g
C | \[
< / H
a) =B 3 6 O GB
oare oo
.g Hyp3 Events
I p NumberO Numbe
© 122
m @ ApproximateNumberofMe v =
- sk | | ‘ a1 - ) se il WL
n [ A | J AN / | N M\ W A |
y A V| [\ / . . | /) ‘l*‘ M V {v‘\r”» N ’L\,‘\ 4 {N“”\ﬂv" |
O o—afda R, LA A N | L 5 [ S| / \ L
oa23 oar2e owrzs oarzs oar27 our2s oarzs oars0 ous w2 owze s o9 0w

Database

Customizable Spending
Customize both size and number of worker servers to fit your
processing needs and cost requirements

Increase Throughput: number of running workers.

Increase Speed: Power and size of each worker.
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WORKFLOW FOR MAPPING FLOOD EXTENT AND DEPTH FOR YOUR
OWN AREA OF INTEREST USING HYP3 AND THE OPENSARLAB

AS F w \5; ) Franz J Meyer, UAF
= h Ny
. ALASKA |  SERVIR ydroSAR Training, 01/2021 - 21




How to do Flood Extent and Depth Mapping on your own Data? "AF

e Find a good Area of Interest and Evaluate SAR Coverage using the ASF Data Search Client
https://search.asf.alaska.edu/

— You could decide to chose all available data or restrict yourself to specific orbit directions and orbit tracks (path ID)

e Order Level-2 RTC (Radiometric Terrain Corrected) Data through our operational processing service HyP3
https://hyp3.asf.alaska.edu/

— Follow the instructions in the class to create your HyP3 processing subscription

e Once your RTC data is ready, log into the OpenSARLab (https://opensarlab.asf.alaska.edu/) and run the
following Jupyter Notebooks in the order given:

— Retrieve data from your HyP3 Account: LoadHyP3Data-FullFrame.ipynb

— Derive HAND Data over your area of interest: Big_Hand_notebook.ipynb

— Extract Surface Water Extent for each Acquisition Date: HYDRO30Workflow-v1.ipynb

— Calculate Flood Depth Information: Flood_Depth Estimation_with_Flood Extent _Maps _v0_1 8.ipynb (or

later versions as updates come in)

e The Notebooks are located on the OpenSARLab in folder notebooks / SAR _Training / English / HydroSAR /
ProcessOwnData

(5
¢ )
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QUESTIONS?
UP NEXT: YOUR FIRST OPENSARLAB EXERCISE
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