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Overview of IoT-based River Water Level Monitoring System

▌The IoT-based River Water Level Monitoring System uses LPWA* technology to 
collect real-time data on changes in the water level of rivers. The system can be 
used to keep communities safe by visualizing the collected data on the Internet.
* LPWA (Low Power Wide Area): wireless communications technologies offering wide-area coverage with low power 

consumption
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IoT-based River Water Level 
Monitoring System

・A public web-based system
・Water level meters and sensors
・Installation, operation, maintenance
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・Provides real-time 
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Local government
Quantification and data visualization 
・for city planning and river management 
・for local disaster management planning
・as information for emergency response 

preparedness
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Overview of IoT-based River Water Level Monitoring System

I.  Water level is periodically measured via the dirt-proof, non-contact remote sensor 
units installed at each river. The sensors do not require a separate power supply 
and are easy to install.  

・The sensors are optimized for use in monitoring the water level of rivers and are designed in a way to prevent them from 
being washed away and eliminate the need for attachment to revetments. 

・Built to withstand the outdoor environment: the sensor’s system and structure are designed to be resistant against 
solar radiation, pressure, and dirt (IP65) 

・Environmental considerations: Featuring power-saving and ecological design in every detail, the system’s built-in battery can 
provide roughly five years of operation (calculated value).

・Short construction period: Comes with labor-saving standard DIY mounting kit for attaching the sensors to existing 
poles and other support structures. 

・Aesthetic considerations: Use of built-in batteries rather than solar panels ensures that sensors are compact and require 
minimal installation space.

II. Water level measurements for each river are collected using LPWA*
technology, currently attracting attention for use in IoT devices.

・Wide Area: Capable of communication within a 8.5 km (prospect) radius (bench test completed)

・Low Power: Coverage flexibly adapted to the locality is provided via low power radio waves (requiring no radio license)

・Scalability: Data is multiplexed on a single radio wave. Water meters and other sensors can be added on in the future and 
used simultaneously with existing sensors.

* LPWA: Low Power Wide Area

III. Collected data can be visualized on the Internet and used to support river 
management and local disaster management efforts.
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* In the NECPF Division, the data 
collection server is protected by an 
uninterruptible power supply

Overview of IoT-based River Water Level Monitoring System

(3) Public server

LTE

The dirt-proof, non-contact sensors are easy* to install and do not require a 
separate power source. Water level is periodically measured and transmitted.
* Long-lasting built-in battery 

Cloud

Government office, residents
(PC/mobile)

2-chome

(1) Remote water level sensor unit

* The standard mounting kit includes all parts necessary to mount the unit onto a standard guardrail pole. 

* Install at government offices, etc.

* Telecommunications 
carrier equipment

920 MHz band
long-range (LoRa）

wireless
communication

(2) Wireless central unit

* Appearance when  
stored in outdoor 
waterproof box

Use cases:
FY 2019 results

FY 2020 plans
・This service

・PoC to be conducted in 
10 other municipalities

Operational verification 
test conducted jointly by 
Shizuoka Business, Ltd.
and NEC Platforms in 
Kakegawa City, Shizuoka 
Prefecture

Kakegawa City 
(Public launch from May)

http://kakegawa.anw-suite.com/waterlevel/
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Environmental Benefits of IoT-based River Water Level Monitoring System

Among the eight risks of climate change indicated by the United Nations’ Intergovernmental 
Panel on Climate Change (IPCC), the risks that can be mitigated by this solution are the 
following.

(The numbering of the items below corresponds to the numbering of “the eight risks of climate change” on the following 
page.) 

2. Damage caused by flooding in urban areas

Visualization of river water levels can support efforts in urban river management 
and local disaster management, and potentially help to mitigate and 
avoid damage caused by flooding in urban areas.

3. Breakdown of infrastructure and other societal functions due to extreme 
weather events

Sensors can be attached to existing drainage facilities to visualize facility operation.
Early detection of overload or stoppage of operations at facilities can enable 
rapid response to any failures in infrastructure, including facilities and roads. This 
can potentially help to mitigate and avoid breakdown of infrastructure 
and other societal functions due to extreme weather events.
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The Eight Risks of Climate Change

Source: 5th Assessment Report of IPCC (2014)

1.Damage caused by rising 
sea levels and storm surge 
in coastal areas

2.Damage caused by 
flooding in urban areas

3.Breakdown of infrastructure 
and other societal functions 
due to extreme weather events

4.Death and ill health caused 
by heat waves which 
particularly affect vulnerable 
groups in urban areas

5.Threat to food security 
caused by rising 
temperatures and drought

6.Loss of livelihood and 
income in rural areas due 
to insufficient water 
resources and reduced 
agricultural productivity

7.Loss of marine 
ecosystems that are vital to 
coastal water areas

8.Loss of services provided 
by terrestrial and inland 
water ecosystems


