
Geo Scientific have provided several 
Neon Systems into this area. There are 
now substantial river flows in that region, 
mainly associated with snow melt, which 
is an annual event in the region. The 
Neon systems allow for up to the minute 
data collection of this important data.

Flood hazard is often expressed in terms of 
the likelihood or probability of a given flood 
event occurring. For example, the 1894 
flood on the Fraser River is the largest flood 
on record, and is estimated to be a “1 in 500 
year” event. The expression “1 in 500” does 
not mean that this size of flood will only 

happen once every 500 years. For example, 
we can’t say that because it happened in 
1894, it won’t happen again until close to 
the year 2400. Rather, it means that there 
is a 1 in 500 chance of it occurring in any 
given year (1/500 = 0.2% chance per year).

This explains why we can hear about large 
flood events, for example “1 in 100 year” 
flood events, happening two years in a row; 
the “1 in 100 year” events have a 1/100 (1%) 
chance of happening in any given year.

The Provincial River Forecast 
Centre collects and interprets snow, 

meteorological and 
streamflow data to provide 
warnings and forecasts of 
stream and lake runoff conditions 
around the province. Environment 
Canada also publishes this data on 
their website 

Visit http://www.env.gov.bc.ca/rfc/  
for current reports

The City of Chilliwack uses the information 
provided by the River Forecast Centre 
when carrying out flood response 
activities.
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Our partner Geo Scientific, based in Vancouver BC in Canada has been working with  
the City of Chilliwack to improve the streamflow measurements for the Fraser River to 
assist with flood management. 

Environmental Monitoring & Industrial Measurement	 No. 15, 2018

Geo Scientifc helps 
the City of Chilliwack 
to improve streamflow 
measurements 
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We have been quite busy in the first 3 months of 2018. We secured a major project with a large oil and gas company based 
in Queensland late in 2017 to build 26 larger systems, which included the Neon Remote Terminal with an Inmarsat BGAN 
satellite terminal.

We spent a couple of months of 2018 building the systems and then 
another month testing them and finally preparing them for shipment

We also needed to store them outside for long term testing so we 
allocated the car park for that purpose. We then needed to park down 
the street for a while, which was not a problem. Security was not a 
problem because we have all of them under constant video surveillance 
using the Neon Camera Systems, and also security guards.

The systems were based on the Neon Remote Terminal - Inmarsat 
Satellite and a robust power system with a remotely monitored solar 
regulator and charging system. This allowed the industrial equipment 
to be monitored and controlled, but also allowed the power system 
to be monitored and controlled all remotely via satellite. The power 
system included fold out solar panels, which could be stored safely 
for transport, and easily extended for deployment in the field.

Major systems completed at Unidata
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This month we shipped what we believe will be the last major shipment of the Prologger product.

Prologger moves into retirement

To make customer transition easier, 
the new 3016 Neon Remote Logger 
can be set up in Prologger emulation 
mode. This makes it very easy for 
customers with the Prologger to 
transition to the new 3016 Neon 
Remote Logger. If telemetry is not 
needed then the telemetry options do 
not need to be added and it can run 
as a standard non telemetered data 
logger if required.

The 3016 Neon Remote Logger also 
supports multi buffering, which was 
a very important feature used by 
many Prologger customers. The 3016 
Neon Remote Logger also has a much 
larger memory and supports extended 
features such as floating point.

The Prologger has been superseded 
by the 3016 Neon Remote Logger (NRL) 
which has a higher analogue resolution 
of 24 bits rather than the 16 bit resolution 
of the Prologger.

The Prologger has been, for many years, 
our top of the range logger. We have 
manufactured and sold thousands of 
them. The reliability of the Prologger has 
been outstanding as well. We rarely get 
any returns to our service department. 
We do maintain a set of spare parts 
though, just in case

The last major shipment was for a 
customer in South America who used 
them for monitoring water level. They 
were packaged up as a complete system 
with sensor attached and housed in an 
enclosure as a complete system.
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Our partner in the UK, Streamline Measurement, has recently secured a large project to monitor the flow from the mountains 
in several streams passing under the road into Loch Lomond. The end customer needs to characterise these streams before 
commencing a major road upgrade project along the banks of Loch Lomond. 

This project uses the new Starflow QSD 
Ultrasonic Doppler Velocity and depth 
instrument connected to a Neon Remote 
Terminal to transfer the readings back to the 
Neon Application running on the main Neon 
1 system. The readings will be monitored and 
the collected data shall be used to influence 
the design of this major road upgrade.

The Minister in Scotland has said that we 
need to ensure that any future upgrade fits 
within the area’s outstanding landscape and 
environment and maintains the renowned 
beauty of the Loch Lomond and Trossachs 
National Park.

This project is a significant one for our 
partner based in Manchester in the UK and a 
very good one for the Starflow QSD product.

We also remember the famous Scottish song 
from our youth, if you don’t know it then you 
should.

Streamline Measurement on the  
bonny bonny banks of Loch Lomond

Ye’ll tak’ the high road and I’ll tak the low 
road 
And I’ll be in Scotland afore ye 
But me and my true love will never meet 
again 

On the bonny, bonny banks of Loch Lomond

And now we are measuring those banks 
with Starflow QSD.
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In the pristine forest areas around Dwellingup in the south west of Western Australia, the Department of Water and 
Environment Regulation (DWER) river monitoring equipment blends well into the natural environment. 

River level monitoring at Dwellingup  
Western Australia

The equipment includes an equipment 
cabinet and a swing pole for the satellite 
and solar panel equipment and a traditional 
stilling well at the side of the river. The 
swing pole was designed by the staff at 
the DWER Hydrologic Technical Centre in 
Welshpool. As well as being attractive, it is 
the new standard, as the pole can be swung 
down for maintenance. This provides a 
safer work environment for staff needing to 
service equipment at the top of a pole.

This equipment is a Unidata Neon System 
and a Unidata High precision water 
level instrument. It measures water 
levels and sends the readings back to 
DWER head office via the Neon System 
and the Globalstar satellite system on a 
regular routine schedule and on a faster 
schedule in times of flood. While there is a 
reasonable shading of the satellite antenna, 
the signals still get through.

The equipment is in the forest, and there are 
also interesting activities in this beautiful 
area. There is a special activity for visitors, 
the Lane Poole Tree Adventures, which is 
highly recommended.
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Unidata continues to research new technologies. Over the last year we have been working with a European company which 
has developed a low cost, low power satellite communications system for the global IOT market. 

Microsatellites soon to arrive

As we are constrained by non-
disclosure agreements we cannot 
provide the specific details until release 
date in September, however this new 
development is a significant technology 
breakthrough and one which we 
believe will be a game changer in our 
industry.

The significant difference in the new 
microsatellite approach is significantly 
lower cost, as the spacecraft used is a 
microsatellite, a little larger than a brief 
case, which is launched using lower 
cost rocket technology.

The subscription approach is also new, 
with the need to purchase forward 
credits, much like a pre-paid plan 
for a cell phone company. With this 
approach the administration overhead 
is also very low, resulting in a very low 
cost subscription, approaching the 
cost of terrestrial based cell phone 
subscriptions.

The frequency spectrum used is also 
different, in the VHF band, and this band 
has better penetration which simplifies 
the antenna systems.

Unidata are a trial partner for the 
European company. We are working on 
modems and hardware and software 
integration at the moment and we will 
be an early trial partner. We hope to 
finalise the trials in the next 6 months, 
after which time we will offer this 
microsatellite service. It will especially 
suit such applications as remote tank 
monitoring and remote bore hole 
monitoring, where the frequency of 
messages is relatively low.

Using such systems in a flood 
monitoring application will be a 
significant benefit. Monitoring systems 
can be battery powered and the 
communications infrastructure is in 
the sky out of harm’s way from flood 
damage.

❱ Microsatellite modem

❱ Microssatellite spacecraft
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There are two main types of narrowband modems available in the IOT space 
and these are CAT-M1 and NB-IoT and there has been considerable industry 
debate as to which is the best system.

IOT- 4G LTE cell phone narrowband 
modem differences

Unidata also hopes that the cell phone 
companies will continue to offer reduced 
tariffs for these much lower bandwidth 
4g LTE modems because the impact / 

The normal 4G / LTE modems which are 
in standard cell phones have a very 
large bandwidth, perhaps 25 Mhz for 
web surfing and streaming. The CAT-M1 
bandwidth is a much smaller 1.4 Mhz 
bandwidth and the NB-Iot is even smaller 
at 0.2 Mhz bandwidth.

For Neon Telemetry / IOT applications 
we usually do not need high bandwidth. 
These modems suit us very well. 
There is also the promise that with the 
lower bandwidth standards, power 
consumption will be less, and that is 
very important for our applications as 
IOT sensors and telemetry may be able 
to survive on a single lithium battery for 
perhaps 10 years.

Unidata are providing modems with 
CAT-M1 as these are the first to become 
available. Our modems also cover 2G 3G 
and 4G so we are covering all the bases, 
no need to worry if a 2G or 3G network 
will be shut down in the future.

We also expect to also offer the NB-IoT 
modems when they become available. 
The table following shows some of the 
key differences.

Parameter CAT-M1 (CAT-M) NB-IoT

Bandwidth 1.4MHz 200KHz

Modes of Operation In-band
In-band, Guard-band, 
standalone (GSM bands)

Duplex Mode HD-FDD / FDD / TDD
HD-FDD (TDD under 
discussion)

Peak Data Rate
375Kbps (HD-FDD), 1Mbps 
(FDD)

~50kbps for HD-FDD (not 
decided yet in 3GPP)

UL Transmit Power 23dBm 20dBm
23dBm, lower power under 
discussion

the load on the cell phone network is 
orders of magnitude less that the high 
bandwidth users.
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In a disaster recovery situation, if there is a failure of the server for any reason, there is the potential for a restored Neon Server 
System to no longer be synchronised with Neon units in the field. There could also be loss of data. This may occur when the 
Neon system is restored from database backups that are out of date.  

Whilst there is no automatic way to 
automatically re-create meta-data that has 
been entered into the Neon systems, such as 
new nodes or uploaded schemes, between 
the last backup and the disaster there is the 
scope to retrieve previously transmitted log 
data from the logger units in the field. 

This allows a Neon system to backfill the 
log data gaps that will have occurred 

after being restored from older database 
backups. This feature has been recently 
added to the Neon Application software, 
we hope we will never need to use it, but 
it is there and we can use it to recover 
from a disaster. There is a logger specific 
and system wide mechanisms for setting 
up a replay of data from the Neon Field 
units to the Neon Server which will then 
allow this backfill to occur.

Neon Applications Software   
improved resilience after disaster

UNIDATA STAFF PROFILE

Andrew is a very long term Unidata person, longer than most of 
us, working with Unidata for more than 20 years. He has been 
the main software / firmware architect for several of Unidata’s 
logger products.

Andrew Gregory
Andrew Gregory is a senior software engineer here at Unidata, with a specialisation in embedded systems.  

Other recently added features include 
Neon Support for Multi-buffering, 
RESTful API Provisioning Data 
Archiving System, Message based 
protocols, Aquarius Authentication 
and support for Inmarsat BGAN 
Kerlink Gateway LoRa Data from 
Actility.

His recent work has been the development of the software for the 
Neon Remote Logger Range, and we call that software firmware, 
because it is embedded software inside the microprocessor.  
Andrew is a very careful and precise programmer as well as a 

diligent documenter. He has a wiki 
with all the Neon Remote Logger 
software documentation which 
runs close to 1000 pages, that’s 
scary. He also has two screens, so 
he must have twice the productivity 
of people with only one screen.

Andrew is a keen bike rider and 
bushwalker. He is also a property 
owner and landlord as well and 
has been a joint owner of an 
apartment in Richmond with his 
sister. We did have hopes that 
an apartment in Richmond may 
encourage Andrew to adopt a footy 
team because he was so close 
to the MCG but sadly that has not 
happened.
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In June, the RID officials Mr Surapun Inkeaw, RID Senior Executive, Mrs Supinda Wattanakarn, RID Head of Hydrology,  
Ms Punchika Munrangsee, Hydrologist in RID Hydrology Department visited the NIWA Christchurch facility on a Government  
to Government fact finding and training mission.

The officials from RID Thailand were briefed 
on Environmental Information Operations, 
Irrigation Management Solutions, 
Monitoring solutions for Hydro Energy 
Generation, and Water Data Management 
using the Aquarius Software.

The officials also participated in field 
visits to several monitoring sites in the 
Christchurch region, and discussed the 
use of the web based IP telemetry systems 
as well as the Aquarius Software features 
and how NIWA is using those features. 
The officials also discussed the NIWA 
processes in the field and in the office to 
maintain a good quality monitoring and 
analysis system.

RID Thailand has over 1000 operational 
Neon field units and water level instruments 
in the field, combined with the Neon 
Applications software and they have also 
installed and are implementing systems 
on the Aquarius platform, with the ability 
to inject data from Neon directly into the 
Aquarius platform.

RID Thailand is a long established partner 
of both Unidata and NIWA. We have been 
working with RID Thailand for more than 10 
years and we look forward to working with 
them for many more years.

Senior Officials from Royal Irrigation 
Department (RID) Thailand visit New Zealand

❱ RID Officials with Dr Barry Biggs, NIWA General Manager - Technology and Innovation and Unidata Board Director, 
Dr Jochen Schmidt, NIWA Chief Scientist - Environmental Information and Kevin Chung

❱ RID Officials with Rod Mckay, NIWA Group Manager - Instrument Systems and Marty Flanagan, NIWA Team Leader - Christchurch 
Field Team

❱  Officials on Field Visits in the Christchurch Region
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As the electronics becomes smaller, so do the connectors.  

Unidata uses the following connector 
types for cell phone and satellite modem 
connections.

SMA connectors
SMA (SubMiniature version A) connectors 
are semi-precision coaxial RF connectors 
developed in the 1960s as a minimal 
connector interface for coaxial cable with 
a screw-type coupling mechanism. The 
connector has a 50 Ω impedance. 

SMB connectors
SMB (SubMiniature version B) connectors 
are coaxial RF connectors developed in 
the 1960s. SMB connectors are smaller 
than SMA connectors. They feature a 
snap-on coupling and are available in 
either 50 Ω or 75 Ω impedance. They offer 
excellent electrical performance from DC 
to 4 GHz.

Small RF connectors and cables  
What is VSWR?

MCX connectors
MCX (micro coaxial connector) are 
coaxial RF connectors developed in the 
1980s. They have the same inner contact 
and insulator dimensions as the SMB 
connector but are 30% smaller. MCX is 
standardized in European CECC 22220.

❱ SMA Connector ❱ SMB Connector

❱ MCX Connectors

With this miniaturisation also comes risk, 
as the smaller connectors are less robust 
that the much larger TNC or N Type 
connectors. 

As these cables carry high frequency 
radio signals care needs to be taken to 
allow gentle curves in the routing, not  
right angles, as right angles cause 
reflections which degrade the signal.  
The measurement of how much reflection 
occurs is called Voltage Standing Wave 
Ratio, or VSWR for short.

❱ Size comparison of a male SMA and N Connector
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This model is housed inside a polycarbonate enclosure, 
similar to our Lora equipped 3004ML. It has a form 
factor designed to allow easy transition from a Neon 
Remote Module / Neon Metering Module for customers 
wishing to upgrade to the higher capacity Neon Remote 
Logger architecture without disturbing existing wiring 
harnesses.

The 3004MC has provision for a standard cell phone 
modem, but this can be changed to incorporate an 
Ethernet interface as an option and there are also 
microsatellite modem options in development, which  
will be released over the next few months.

The analogue inputs are the full 24 bit resolution capacity, 
same as the higher end models. We also have a display 
option in development, which will also be released over 
the next few months.

Providing models to ease transition from the Neon Remote 
Modules to the newer Neon Remote Loggers has been a 
key design criterion for our design team.

As this form factor is designed for lower numbers of 
sensors, we have added a 4-20 ma power supply option, 
making it very convenient for this product to be used with 
a single 4-20 ma sensor which can be powered from the 
small internal lithium battery.

To complete the product offering in the Neon Remote Logger range we have added a further model, the 3004MC.  

New 3004MC Neon Remote Logger

NEW PRODUCT RELEASE 
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