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Investigation of hydrologic and biogeochemical controls on arsenic mobilization using
distributed sensing at a field site in Munshiganj, Bangladesh

Nithya Ramanathan?, Sarah Rothenberg®, Deborah Estrin?, Thomas Harmon®*, Charlie Harvey?, Jenny Jay', Eddie Kohler?
'UCLA Civil & Environmental Engineering, UCLA Computer Science, 'UCLA Electrical Engincering, “UC Merced School of Engineering, MIT, UCLA Envi Science and Engineering Program

Arsenic in Groundwater has Lead to Massive Poisoning GOALS
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Technical Background: Wireless Sensing Systems
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Why Wireless Why Local Processing Sample Wireless Sensing Systems
Datalogger | Wircless Dataloggers | WSS « Individual nodes can make decisions based on data e.g. signal « Sonoma County: temperature, PAR, and humidity sensors instrument a Redwood tree for 44 days
i lert wh 1 lity is bad
Sensor sampling | X 2 2 e « James Reserve, CA: CO,, moisture, and temperature sensors embedded underground, and image
Store data locally | X X X «Form multi-hop networks to extend transmission distances and sensors above ground; a robotic node strung across two trees with imagers, and microclimate sensors
Realtime data X X enable communication between all nodes provides high spatial resolution measurements above ground; a robotic boat with water chemistry
et -Ext en d n ot ork llfetl me e.g. by only sending data when necessary sensors provides high spatial resolution measurements in a nearby lake
Local Processing X to or dinating sleep wake  « Ecuador and Mexico: acoustic and vibration sensors monitor volcano eruptions and earthquakes,
schedules so nodes can spend most of their time in sleep mode respectively

Methods: Addressing Challenges in Deploying a Wireless Sensing Systems

RAPID DEPLOYMENTS (i.e. a short or temporary deployments) are useful; for water quality applications that use sensors which cannot remain in the field for extended periods of time.
« However, even small disruptions or problems in collected data must be addressed quickly, as overall quantity of gathered data is small relative to long-term deployments
We present several approaches successfully used in the field to improve the QUANTITY and QUALITY of collected data

Improving Quantity of Data Improving Quality of Data Improving Sensor Calibration
* Wireless channels are unreliable so packets are dropped + Hardware faults impact the quality of data collected « Sensors go out of calibration, impacting the interpretation of data
* Nodes fail so not all data is delivered Ammonlum from Bangladssh Pyion 1 (2 ) *Removing the sensors for calibration is labor-intensive and destroys soil environments
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