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Motivation

« Marine weather "nowcasts" and forecasts are critical to
maintain situational awareness and ensure safe navigation

* Existing marine weather observations are sparse

Buoy Map from NOAA NDBC Example Map from VOS Observations



Smartphones for Crowd Sourcing

* Smartphones support multi-modal environmental sensing
- Observations: Ul, Camera, Microphone

- Sensors: Pressure, Temperature, Light, ... o
- Location: GPS, Network

* Project Goals:

- Enable crowd-sourced weather observations
- Disseminate observations in real time
-  Promote data access and control

Advance development of data products
and insights using crowd-sourced data




Crowd Sourcing Challenges

Quality control and
‘ data validation

Data aggregation >
infrastructure

Data access, control,
privacy, interoperability

Incentivizing data Data wrangling and
collection harmonization

Products

Curating Inputs




A ' Weather

Modular full-stack platform to support weather-related crowd-sourcing

Eve.

REST Server with
Geospatial Database

‘ mongoDB

A

+/ SUBMIT

Cross Platform
Mobile Application
for Data Collection

Q A [ https://api.weathercitizen.org/spec

Weather Citizen API®

API to access data uploaded from the WeatherCitizen and MarineGitizen applications
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Get Data

# load the wzserver module
from wzserver import tools

# get all devices
devices = tools.get(collection="'device')
print(len(devices))

# get sensors
items = tools.get(collection='geosensors', start='2018-05-20', end='2018-05-22', b
print(len(items))

: |# get ble devices

items = tools.get(collection=['sensors', 'geosensors'], start='2018-06-06', query=
print(len(items))

Data Processing Libraries
(MATLAB, Python)
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WeatherCitizen App

v 4 H12:29

‘ v/ SUBMIT

Standard Sensors

Media
@ ADD INPUT

+ Take Photo Geolocation BMI160 accelerome ter

Latitude BMI160 gyrosco pe

@/ + Record Audio

Longitude XXX Pressure

Notes Bluetooth Sensors

Weather No connected devices found

Visibility % Notes

Heading

Presen t Weather

ivider Weather
Sensors
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Present Weather
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Observe

Collect Input Observations Record device sensors

e Input image, audio, or data e Record device sensors down

e Customize input fields to to 100 ms frequency
support additional observations e Connect to external BLE
sensors (i.e. Kestrel)



WeatherCitizen Server

@ https://api.weathercitizen.org/spec

eather Citizen API“”

ttttt s://api.weathercitizen.org/spec

API to access data uploaded from the WeatherCitizen and MarineCitizen applications
eeeeeeeeeeeeee

eeeeeee

DeVice WeatherCitizen client device records

m O n g O D B GET /device Retrieves one or more device

POST /device Stores one or more device

)

GET /device/{deviceId} Retrieves a Device document

/device/{deviceId} Updatesa Device document

* Portable HTTP based server architecture
e REST API (OpenAPI) for data upload/download (Python Eve)
e GeoJSON formatted database (MongoDB)



WeatherCitizen Tools
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e LeafletdS webmap visualization to explore datasets
 View or Download historical data as geojson, csv
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WeatherCitizen Tools

Get Data

# load the wzserver module
from wzserver import tools

# get all devices
devices = tools.get(collection="device')
print(len(devices))

# get sensors

items = tools.get(collection='geosensors', start='2018-05-20', end='2018-05-22', box=[[-72,43]
print(len(items))

1: |# get ble devices

items = tools.get(collection=['sensors', 'geosensors'], start='2018-06-06"', query={'properties
print(len(items))

 Python module to facilitate access and manipulation of data
e In Progress: Integration with PODPAC geospatial analysis library

eYaYc Pipeline for Observational Data
Processing, Analysis, and Collaboration
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Additional Capabilities

* Export app data directly to .json / .csv (skip server)
* Push manual inputs to Twitter with specific hashtag

* In Progress: View nearby public observations in app

4

V4 (Q  #mzreport

Weather Citizen @Wea... 29 Nov 201
#mzreport P:1017 Calm and warm

Authorize Marine > -
Citizen to use -
your account? S

Marine Citizen

Weather Citizen @Wea... 29 Nov 201
#mzreport P:1017 Calm

This application will be able

» Read Tweets from your
timeline.

» See who you follow, and
follow new people.

« Update your profile.

» Post Tweets for you.

Will not be able to:




Example: Marine Weather
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Example: Marine Weather

Image log of research cruise in Pacific Northwest




Example: Marine Weather
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Weather Citizen Mobile App Data

Device ID: j1tSwabn
Time: 12/30/2018, 09:54:51
EST

Station Pressure: 1019.6 mbar
' W Azimuth: 190.9
Pitch: -4.5
Roll: 34.2
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Oyster farmer tracking the salinity of oyster bed



Workflows

||||||

Seatt/e=:

* Manual Observations
- Hourly / Daily observations =

- Image, audio, custom input observation
- App provides notification reminders

Battery Temperature [T

* Automatic Device Recording

- "Weather Station” mode records sensor I
values every ~1 minute

W)qu
- Each data point includes burst of
sensor values over 5 seconds

West Chop

S
o
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Processing and Filtering

Data records stored as raw GeoJSON
Interoperable with most GIS platforms

Sensor "bursts" stored in compressed Protobuf format

Server supports geospatial queries through API

Python server and tools support hooks and filter functions
Enables dynamic validation of data

Example Hooks

ple
ple

ple

ude nearest OpenWeather forecast for data record
ude USGS Elevation for device location
ude the nearest crowd-sourced data point



Insights from WeatherCitizen Data
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custom machine learning model



Coming Soon...

Data assimilation experiment using WeatherCitizen data
Serverless database architecture to enable self-hosting
User profiles and granular privacy settings

Image recognition model for weather-related phenomena

Looking for early adopters to provide feedback and drive
future use-cases

10S
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Ways to Connect

At AMS:
* Poster Session Today - 4:00 PM-6:00 PM in Hall 4, Poster #671

"PODPAC: A Python Library for Automatic Geospatial Data
Harmonization and Seamless Transition to Cloud-Based Processing"

Email:
* Marc Shapiro: mis@creare.com
* Request Software: weathercitizen@creare.com

Online:
* Project Website: https://weathercitizen.org
e Creare: http://creare.com
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