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In 2015, the NZ Landcare Trust embarked on a three-
year, Ministry for the Environment-funded project: 
Citizen Science Meets Environmental Restoration. The 
project recognises the major role played by community 
environmental groups in conservation in New Zealand; 
and that their environmental monitoring activities form 
part of a groundswell of public participation in science. 
Since the project began, the term ‘citizen science’ has 
moved rapidly into everyday usage. Citizen science 
now appears in strategic documents, highlighting the 
importance of engaging wider audiences in scientific 
studies, and collecting environmental data that 
otherwise would/could not be collected. The case 
studies in this publication provide a glimpse into the 
diversity of environmental citizen science and how 
tools and technologies are creating new opportunities 
for communities and scientific research.   

citizen science
restorationENVIRONMENTAL

COMMUNITIES MONITORING ENVIRONMENTAL HEALTH, 
BIODIVERSITY AND THREATS TO OUR BIOSECURITY.

and beyond



 NZ Landcare Trust project achievements 

The project centred on bringing diverse people 
together around New Zealand to better understand 
environmental citizen science activities underway 
(and planned), barriers and opportunities. 
Workshops in Year One brought together nearly 
170 people in five main centres: Christchurch (pilot 
study), Dunedin, Nelson, Palmerston North and 
Auckland. These sessions were discussion-based, 
drawing together project coordinators, educators, 
scientists and decision-makers across community 
groups/trusts, the secondary and tertiary sector, 
crown research institutes, government agencies and 
private enterprise. Year Two meetings comprised 
of field trips to look at projects in action (e.g., 
community predator control initiatives, Marine 
Meter Square national coastal monitoring, and 
schools engaging in water quality monitoring). 
Targeted discussions also took place (e.g., scientist, 
museum and community experiences of running a 
BioBlitz). In Year Three the final series of meetings 
focused on practical training (e.g., how to monitor 
water quality, how to design your restoration project 
monitoring program). A comprehensive Inventory of 
Citizen Science Programs, Projects, Resources and 
Learning Opportunities (2016) was also produced.  

What is citizen science?
Descriptions of citizen science are 
evolving. As the movement matures, 
new technologies expand the ability 
of the public to become involved in 
scientific research as well as shape 
the scope and nature of the scientific 
research undertaken. The US Federal 
Government’s definition therefore 
includes technology: Contributions 
of the public to the advancement of 
scientific and engineering research 
and monitoring in ways that may 
include:

• Identifying research questions
• Designing/conducting 

investigations
• Designing/building/testing low 

cost sensors
• Collecting and analysing data
• Developing data applications 
• Developing technologies for 

science

• Solving complex problems



BARRIER 
Negative attitudes and perceptions

• Limited faith in the community’s ability to 
contribute useful data

• Rigid mind set of managers/scientists for 
capturing data outside traditional methods 

SOLUTION 
Enhancing data quality

• Providing training 
• Access to dedicated experts for advice  

on protocol use, data analysis
• Nationally accepted toolbox of  

standardised, compatible protocols
• Accreditation scheme for data collection

Managing data well 

• Effective systems for recording, storing and 
disseminating data

• Integrated feedback loops to participants/
funders. 

• Links with existing databases e.g., 
NatureWatch NZ and Land and Water  
Aotearoa (LAWA)

Key barriers and solutions  
identified in working group meetings

BARRIER 
Lack of awareness and engagement in community 

• Low scientific and ecological literacy
• Limited diversity of participants in projects

SOLUTION 
Broadening engagement and participation

• Harnessing community ‘passion and priorities’ 
e.g., biosecurity and freshwater quality 

• Incentivising participants to maintain energy 
levels

• Enabling flexible involvement (diverse 
activities, flexible hours)

• Students, iwi/hapu and immigrants as 
participants and leaders

• Testing theory but maintaining flexibility; the 
‘joy of discovery’ 

Strengthening communication feedback loops

• Telling great stories with clear outcomes 
• Using ‘common language’ vs scientific 

language 
• Creating formal networking opportunities like 

workshops, and informal e.g., meetups, email 
lists, Facebook pages and newsletters

BARRIER 
Limited funding

• Funding for time
• Obtaining equipment
• Time investment required for working with 

volunteers 

SOLUTION 
Thinking creatively

• Information on models and sources of funding 
(e.g., crowdfunding); applying for, and 
reporting on funding transparently 

• Flexible funding focused on outcomes - not 
rules

• Supporting project coordinators to enhance 
professionalism

• Making citizen science funding/donations tax 
deductible

BARRIER 
Poor project design

• Conflicting monitoring objectives between 
community members, scientists, regional and 
central government agencies 

SOLUTION 
Building credibility

• Shared socio-cultural and scientific objectives 
• Citizen science ‘Ambassadors’, Coordinators 

and Field staff
• Managing community and scientific needs and 

expectations: fit for purpose projects



Where to from here?  

The rich discussions generated over the course of 
the project combined with a network of citizen 
science volunteers, coordinators and potential 
leaders have brought more shape to the field of 
citizen science in New Zealand. A pathway is now 
needed to action solutions identified by project 
participants, that draws in existing initiatives such 
as the Participatory Science Platform (Curious 
Minds; Ministry for Business, Innovation and 
Employment) and maps out a strategic direction for 
citizen science in New Zealand.   

Further information

www.landcare.org.nz/Regional-Focus/Manawatu-
Whanganui-Office/Citizen-Science-Meets-
Environmental-Restoration 

www.monicalogues.com/category/working-group-
meeting/

www.curiousminds.nz

BARRIER 
Silos

• Duplication and inefficiency

SOLUTION 
Creating a Citizen Science info hub 

• Project pages to connect volunteers, project 
coordinators and local/regional/national 
projects, experts register, resources (project 
development, scientific design, community 
engagement) 

http://www.landcare.org.nz/Regional-Focus/Manawatu-Whanganui-Office/Citizen-Science-Meets-Environmental-Restoration 
http://www.landcare.org.nz/Regional-Focus/Manawatu-Whanganui-Office/Citizen-Science-Meets-Environmental-Restoration 
http://www.landcare.org.nz/Regional-Focus/Manawatu-Whanganui-Office/Citizen-Science-Meets-Environmental-Restoration 
http://www.monicalogues.com/category/working-group-meeting/
http://www.monicalogues.com/category/working-group-meeting/


Case Studies

Technology: Growing Citizen Science Research  
and Public Engagement

Community Wetland Monitoring

Understanding Riparian Areas

Measuring Success with Kiwi

BioBlitz – Taking a Snapshot of Local Biodiversity

Fresh Directions for Volunteer Water Quality 
Monitoring



New ways of collecting audio, visual and 
environmental data coupled with the rise 
of social media have played a major role 
in expanding the scope and nature of 
citizen science projects. 

technology: 

Our world is changing…

Technology plays a key role in facilitating data capture 
at previously unimagined temporal and spatial scales, 
analysing increasingly complex data sets as well as 
sharing information through multi-layered social 
networks. 

Smartphone apps for pest control monitoring 

Applications in the field of environmental restoration 
(terrestrial and aquatic) have significant benefits to 
community environmental groups and data end users. 
For the first time, trap-line, bait-line and tracking 
tunnel data can be efficiently entered and stored in 
online databases. Data can be compared over time, 
within and between projects. This greatly enhances 
the ability to measure progress toward Predator 
Free 2050 goals. Tools include Trap.NZ (Groundtruth 
and WWF-NZ) and CatchIT (University of Auckland). 
Downloaded to a smartphone, both have offline 
capabilities for field use and simple dropdown lists to 
standardise data entry between sites/projects. Other 
apps have been developed to monitor key indicator 
species such as kōkako. 

growing
engagement

citizen science 

and publicresearch

Map of projects currently using Trap.NZ technology 

Ruru/morepork sound file. Photo www.avianzmassey.ac.nz

Snapshot

• Technology will continue to shape 

and grow new citizen science 

initiatives

• Increasing capability and decreasing 

costs enable communities to lead 

data capture and analysis

• Many technologies are likely to be 

most effective when coupled with 

human categorisation skills   



Online databases for crowdsourced 
observations

Crowdsourced citizen science usually refers to 
dispersed members of the public contributing data. 
Many projects are only possible through technology 
with high levels of smartphone ownership facilitating 
broad public participation. NatureWatch NZ is an online 
platform, housing observations of flora, fauna, fungi 
and environmental phenomena. It enables projects 
to be developed (e.g., within a specific locality, or for 
individual species/genera) and is becoming widely used 
for BioBlitz events. When photos are uploaded, image 
recognition tools provide a list of suggested species. 
An active online community of experts also verifies 
the species identification. The Myrtle Rust Reporter 
was developed to monitor the spread of this invasive 
organism via NatureWatch, with more applications in 
the pipeline specifically targeted at crowdsourcing data 
on suites of unwanted organisms.     

Artificial intelligence for analysing image and 
sound files

Volunteers analysing images from cameras traps and 
footage from acoustic recorders are well-established 
citizen science activities. Advances in image and 
sound-pattern recognition are rapidly making progress 
in species identification. However, humans have an 
incredible ability to match patterns, especially when 
sounds are overlaid, or images are taken at different 
angles. The future may well lie in a hybrid human-
software approach where identification processes play 
to the strengths and capabilities both of humans and 
technology. 

Sensors for real time observations

Basic sensors can be attached to traps 
triggering instant notifications when and 
where traps have been sprung. While adding 
efficiency to trap management, social enterprise 
the Squawk Squad realised the potential for 
drawing in wider audiences. A crowdfunding 
platform to purchase sensor-connected traps 
for nominated projects was established. 
Project coordinators/volunteers and funders 
receive real time notifications, building a larger 
network people both actively involved (i.e. on 
ground volunteers) and passively involved (i.e. 
financially supporting) in restoration.

Drones for high resolution photopoints… 

Low-cost drones able to take high resolution 
images can be used for photopoints that 
measure the success e.g., of weed eradication, 
restoration planting and infilling drains to 
restore water levels in wetlands. Drone can 
be repositioned at the same point in the air to 
take oblique images, building a visual narrative 
of environmental change over time. Although 
ground-based photopoints can do the same, 
they can quickly become redundant when 
vegetation becomes too dense and point 
markers can become obscured or become 
inaccessible as restoration sites mature. 

Further information

www.trap.nz

www.stat.auckland.ac.nz/~fewster/CatchIT/

www.squawksquad.co.nz

www.naturewatch.org.nz

www.greatkererucount.nz

www.naturewatch.org.nz/projects/myrtle-rust-reporter

www.flightworks.nz

www.nzgic.org

…and maps

High-resolution orthomosaic images from drones 
can be taken into the field on a smartphone. When 
combined with GIS waypoints can be marked, routes 
tracked in real time and photos attached or polygons 
drawn on (see links to charity NZ GIS for Conservation 
in ‘Further information’). Drop-down lists of species 
monitored and other site details can also be added, 
giving much higher functionality overall than current 
freeware allows.  

Drones and public engagement at the Lake Rotopiko 
BioBlitz. Photo: Briar Taylor-Smith



Is your wetland restoration project going well? If so, 
do you know how well it is progressing, and could it 
be doing even better? Effective monitoring can help 
answer these questions and WETMAK is the perfect 
tool for the job.

COMMUNITY

Why Wetlands?

Wetlands are valuable environmental resources that provide 
sanctuary for a variety of native flora and fauna - many of 
which are rare or threatened. They also provide a range of 
important ecosystem services of benefit to people, such 
as trapping sediments, flood protection and cleaning and 
purifying water by removing nutrients and other pollutants. 
Wetlands are especially good at removing nutrients such 
as phosphorus and nitrogen which are both strongly 
associated with agricultural run-off.

After 150 years of abuse, which has seen the loss of more 
than 90% of wetlands in New Zealand, the tide appears to 
be turning. Increased awareness and education has resulted 
in growing support for wetland protection and restoration, 
often involving volunteers from Landcare and community 
groups. 

Snapshot

• Community resource

• Wetland Monitoring and Assessment 

Kit (WETMAK)

• Designed and published by  

NZ Landcare Trust 

• Monitoring kit comprising of seven 

modules and additional datasheets 

and templates

• Available online from  

NZ Landcare Trust website: 

www.landcare.org.nz/WETMAK

Waiwhakareke Natural Heritage Park - 60 hectares of wetland, lake and 
planted native forest - on the edge of Hamilton.  Photo: Karen Denyer

WETLAND
MONITORING

http://www.landcare.org.nz/WETMAK


WETMAK

The growth of community involvement in wetland 
restoration work has driven the need for a tool 
to provide information that helps people better 
understand how their work is progressing and to help 
prioritise future work. WETMAK is based on robust 
scientific protocols and can be used throughout New 
Zealand for freshwater wetlands and for estuary 
margins. It provides a toolkit of useful monitoring 
techniques and methods that have been designed 
to help people assess the impact of their restoration 
work. The kit is available in a modular format to suit 
specific needs. 

 

WETMAK Modules

1. Creating a Management Map

2. Photopoints

3. Wetland WOF Check

4. Mapping Wetland Vegetation

5. Weed Survey

6. Vegetation Plots

7. Animal Pest Monitoring

You can choose to download the entire resource or 
alternatively you may prefer to focus attention on 
specific modules. Either way you will find the material 
easy to use. In terms of technical difficulty, again 
the decision is yours with simple monitoring options 
available alongside more technically demanding 
investigation.

Download WETMAK, print out a few datasheets, 
pull on your gumboots and head out with friends 
and get measuring. Increased understanding of your 
restoration work will bring huge rewards and provide 
useful information over time, for future planning.

WETMAK In Action

The resource has been designed for ease of use; 
however some of the more involved modules can 
be easier to master with a little guidance. To that 
end, NZ Landcare Trust works with the National 
Wetland Trust of New Zealand to deliver WETMAK 
training days as required. In addition, a Wetland 
Monitoring Hub has been created to provide 
practical online assistance. The hub complements 
WETMAK and answers the common questions 
asked by users of the resource, and includes video 
clips and links to useful information.

A stream and wetland area form the focal point 
for the biodiversity restoration work of the 
Mangaiti Gully Restoration Group in Hamilton. The 
group's aim is to restore the native flora in a two 
hectare area of gully, returning it to pre-European 
settlement condition. The group have used 
WETMAK as part of their work and are featured 
in a video clip explaining how to use the WETMAK 
Module 2 Photopoints - see the Wetland Monitoring 
Hub webpage.

Further information

WETMAK  
www.landcare.org.nz/WETMAK

Wetland Monitoring Hub  
www.landcare.org.nz/WETMAK/hub

Contact | Nardene Berry 
nardene.berry@landcare.org.nz

Setting up a vegetation plot. Photo: Karen Denyer

http://www.landcare.org.nz/WETMAK
http://www.landcare.org.nz/WETMAK/hub
mailto:nardene.berry%40landcare.org.nz?subject=WETMAK


Why do some streams show rapid improvement after 
riparian restoration while others take much longer? 
What are the most important things to consider when 
planning to restore a riparian area? NIWA’s National 
Riparian Restoration Database sets out to capture 
information generated by citizen scientists like you to 
provide answers.

UNDERSTANDING   
     RIPARIAN AREAS

Riparian Zones

Sometimes described as the interface between the land and 
a river, riparian zones can vary considerably but are typically 
greater than three metres wide, located on either side of a 
waterway and follow its meandering course. When riparian zones 
consist of a diversity of trees and plants, they provide valuable 
habitat for aquatic and terrestrial animals - birds, insects and fish. 
In New Zealand several species of native fish are totally reliant on 
riparian plants in order to spawn, while many others benefit from 
the shade generated by bank-side trees and vegetation.

Farmers are increasingly choosing to restore riparian zones in 
order to reduce the negative impacts of farm activities on water 
quality - healthy riparian zones create a buffer, with the capacity 
to capture and filter farm run-off. Fencing off these areas is very 
important to prevent stock from damaging riparian plantings and 
directly accessing waterways. Riparian areas also help stabilise 
river banks and moderate flow, consequently offering protection 
for surrounding land during periods of high rainfall.

Therefore not only do healthy riparian areas deliver significant 
environmental benefits they also boost the long term economic 
sustainability of farming operations by improving water quality 
and helping with soil conservation.

An example of established riparian planting in the Lake Brunner Catchment.

Snapshot

• Farmer and community resource

• National Riparian Restoration 

Database (NRRD)

• Created by NIWA 

• Research programme aimed at 

improving knowledge around riparian 

restoration

• Available online from NIWA website: 

https://riparian.niwa.co.nz

https://riparian.niwa.co.nz


National Riparian Restoration Database

With the shift towards protecting and restoring 
valuable riparian areas, farmers in particular need  
the best possible information so they can make 
informed decisions.

The National Riparian Restoration Database (NRRD) 
sets out to increase understanding of the investment 
farmers and others have made in riparian restoration 
so better support can be provided in the future. 
The NRRD also aims to generate information that 
will allow NIWA scientists to learn more about 
how stream ecosystems recover after riparian 
restoration, so better guidance can be given on how 
to design restoration projects in order to give the 
best results for water quality and aquatic animals.

It is hoped that over time the NRRD will become 
the main source of information about riparian 
restoration work around New Zealand.

Initial Survey

The starting point is the NRRD online survey, which 
should take approximately five minutes to complete. 
The aim is to encourage as many people as possible 
to share information about a diverse range of 
riparian restoration projects. It does not matter 
how old they are - in fact when it comes to riparian 
restoration “old is gold.”

Effective Riparian Restoration

Only a few current riparian restoration projects 
include ecological monitoring, and a small 
percentage of those have long-term monitoring 
on the right time scales to detect the often slow 
ecological effects associated with replanting 
riparian areas. Local people with a keen interest in 
their particular restoration project could make a 
big difference, helping to develop a more detailed 
picture of what’s happening around the country.

Once NIWA scientists have gathered sufficient 
information from the NRRD survey they will identify 
specific examples to study in greater detail. This is 
where ‘citizen science’ will play a key role. The great 
thing about a citizen science approach is everyone 
benefits - not only will this large scientific study 
benefit from more data, but local communities 
gain increased technical skills and a greater insight 
into the ongoing improvements generated by their 
restoration work.

NIWA will train, equip and support the volunteer 
citizen scientists who are working on selected 
riparian restoration projects. In return the 
volunteers will need to commit to regular 
freshwater monitoring work which will include 
sampling, measuring and submitting data.

Further information

NRRD
https://riparian.niwa.co.nz

Short video about the project
https://vimeo.com/236661502/9efc61c357 

Contact | Richard Storey
richard.storey@niwa.co.nz

Improve Understanding of Riparian 
Restoration

• What is the total value of the investment?

• Who is doing the work?

• What are the motivations, and what do people 
hope to achieve?

• How is the work being supported?

• What is a typical riparian restoration project 
like?

Protection of native plants from animal pests.

Mangawhai riparian planting group. 

https://riparian.niwa.co.nz
https://vimeo.com/236661502/9efc61c357 
mailto:richard.storey%40niwa.co.nz?subject=National%20Riparian%20Restoration%20Database


Community groups involved with Northland’s Kiwi 
Coast project have used monitoring techniques as 
an effective way to gauge the success of their work.

Kiwi Coast

The vision of the Kiwi Coast project is to have a thriving 
population of wild kiwi, safely roaming throughout Northland, 
nurtured and cared for by Northlanders. It is a community-led 
collaborative initiative linking conservation projects, iwi and 
hapu, landowners, farmers, forest management companies, 
government agencies and schools in the shared vision of 
increasing kiwi numbers, creating safe ecological corridors and 
improving the general biodiversity values of Northland. 

The Kiwi Coast operates at a landscape scale, and has continued 
to expand over the last four years. It now links projects over 
291km from Mangawhai at the southern limit of the Northland 
region to the Aupouri Peninsula in the Far North. As of June 
2017, 94 entities have linked into the Kiwi Coast, 71 of which are 
community driven landcare groups. Collectively, these groups 
and projects carried out pest control over 130,701ha.

Matakohe-Limestone Island Ranger Bernie Buhler with Bernie the kiwi at 
Tutukaka Kiwi Release, 2015. Photo: Kiwi Coast: Malcolm Pullman

Snapshot

• Applied Citizen Science

• Kiwi Coast

• Delivered initially through a 

partnership between NZ Landcare 

Trust and WWF-NZ as part of the 

Reconnecting Northland initiative.

• Community-led biodiversity 

restoration

• Northland 

• www.kiwicoast.org.nz

MEASURING    SUCCESS
KIWIWITH



Monitoring and measuring

The work carried out by the communities 
associated with Kiwi Coast is underpinned by 
robust scientific monitoring and rigorous data 
recording - which includes kiwi call counting and 
measuring numbers of animal pests removed. Not 
only does this valuable information assist with 
project management decisions but it also provides 
an evidence based record which demonstrates the 
true value of this work to the wider community, 
and improves opportunities to attract further 
funding and other support.

Further information

Kiwi Coast website   
www.kiwicoast.org.nz

Contact: Ngaire Tyson   
ngaire@kiwicoast.org.nz

Kiwi Coast objectives 

• To enable and engage Northlanders in 
caring for their kiwi. 

• To provide education, mentoring and 
support for kiwi recovery. 

• To celebrate the presence of Northland 
brown kiwi in Northland as a taonga. 

• To increase kiwi numbers through predator 
reduction and good dog control. 

• To facilitate the safe movement of kiwi 
throughout the Kiwi Coast. 

• To encourage kaitiakitanga / stewardship 
to protect and nurture kiwi for future 
generations. 

Bird call count

Kiwi are vocal at night, which presents an excellent 
opportunity to determine their distribution 
and population density by listening for their 
distinctive calls. The Kiwi Coast has developed a 
‘Kiwi Monitoring Plan’ based on best practice kiwi 
monitoring protocols developed by the Department 
of Conservation. The monitoring is achieved 
through a combination of community listening 
events and the use of automated Kiwi Listening 
Devices.

The kiwi are most vocal during their breeding 
season, which occurs in autumn, so this is the best 
time to listen. The annual Kiwi Call Count Survey 
is carried out at this time of year, as is the more 
comprehensive Kiwi Listening Blitz, which takes 
place every five years.

Results demonstrate that populations of kiwi within 
the range of the Kiwi Coast project are stable 
or increasing, which is a reversal of the national 
trend where according to the Kiwis for Kiwi Trust, 
kiwi populations are in decline. This science based 
approach confirms the project is successfully  
moving towards it's goal of establishing a thriving 
population of kiwi in Northland.
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Monitoring pest control

At a practical level the Kiwi Coast focuses on predator 
control. The removal of introduced predators helps 
ensure kiwi not only survive, but thrive. As part of its 
monitoring program each year the Kiwi Coast collates 
trap catch data from all the community projects involved. 
Data collated recently showed that in 2016 alone, a total 
of 56,629 animal pests were trapped - that’s over 1000 
pests removed every week.

Collectively, pest 
control was carried 
out over 131,242ha, 
reducing predators 
that threaten 
kiwi survival and 
destroy native 
forests. From 2013 
– 2016, 169,731 
animal pests were 
caught in traps by 
groups and projects 
involved in the Kiwi 
Coast. Ideally, over 
time the actual 
numbers of pests 
being removed 
will decrease as 
their population 
levels drop and the 
number of hectares 
receiving pest 
control increases.

http://www.kiwicoast.org.nz
mailto:ngaire%40kiwicoast.org.nz?subject=


Run over a limited time frame, BioBlitz events are a 
dynamic blend of science and education. Members 
of the public can learn more about the sheer number 
and variety of species living in one place while helping 
scientists collect useful baseline data. 

BIOBLITZ

A brief history of BioBlitz

The BioBlitz concept was introduced to New Zealand from 
America in 2004 and championed by mycologist Peter Buchanan 
(Manaaki Whenua Landcare Research). Peter’s aim was to break 
down the barriers between science and the public. A BioBlitz 
makes this happen by taking scientists out of the laboratory or 
office to work in a more public space while creating opportunities 
to engage with the public. To date, more than 30 BioBlitz events 
have been held throughout the country. The original concept 
was to get scientists, volunteers, students and members of the 
wider community to work together to count as many species 

a snapshot
biodiversitylocal of

taking

BioBlitz MiddleRun 2012. Photo: Derek Stoner

Biodiversity and why it’s important 

The word biodiversity often conjures up thoughts of remote, wild 
places full of extraordinary animals and plants. While wilderness 
areas are often rich in biodiversity, people can easily overlook 
the array of species that surround them every day – even on 
the school playing field. Biodiversity literally means a variety of 
living things, whether animal, plant, fungi or micro-organism. 
Biodiversity forms the foundation of complex natural systems 
(ecosystems), which humans in turn rely on to survive. 

as possible over a 24-hour period. This time frame 
allows people to take advantage of darkness for 
finding nocturnal insects and animals. However, 
events now range from a few hours (a mini-BioBlitz) 
to several days (and don’t necessarily need to run 
through the whole night). 

Snapshot

• A successful BioBlitz can enhance 

environmental awareness while 

baseline species data are being 

collected

• More the 30 BioBlitz events have 

already taken place around NZ

• A BioBlitz can be long or short, large 

or small, terrestrial and/or aquatic – it 

depends on your objectives and what 

type of expertise is available



How does a BioBlitz work?

The ‘Basecamp’ is the BioBlitz hub where species 
identification and data recording take place. Basecamps 
take many forms ranging marquees in a reserve, to 
schools, public halls, club rooms or museums. The 
BioBlitz typically covers a specific area such as a public 
reserve or may be spread over several sites within a 
catchment or defined area. Depending on the scale 
of the event, scientists may put out traps or collect 
samples one or more days beforehand. This is to ensure 
they have specimens to display at the Basecamp, where 
microscopes and other tools of the trade are housed. A 
key feature of a BioBlitz is the availability of scientists 
and expert volunteers to give advice and help people 
distinguish between the different species found. 
They may also run trips to show interesting features 
of the site, collect specimens or just look for species 
to identify in situ - while teaching participants the 
intricacies of species identification. 

A BioBlitz relies on a wide range of expertise which can 
shape the nature of the event and the data collected. 
While the public may be surprised to learn just how 
many different birds, plants or insects may be found 
in the local reserve, experts in micro-organisms or 
lesser known groups of species can add a whole other 
dimension.   

The overall aim of a BioBlitz is to count the number 
of species, but not necessarily to name them all as 
new species may be discovered. Online tools such 
as NatureWatch NZ help with species identification. 
When a photograph is taken, image analysis software 
comes up with suggested species that most closely 
match the image. A virtual community of biologists and 
other experts are also on hand to help identify species 
NatureWatch users post online. 

The species tally is usually found at the Basecamp and 
is a board or screen frequently updated with the total 
number of introduced and native plants, animals and 
fungi found onsite. This helps keep up momentum (and 
can generate a friendly competition!)  

NZ BioBlitz Spotlight

Manaaki Whenua Landcare Research with Auckland 
Museum
Landcare Research and Auckland Museum ran a 
BioBlitz in 2015 at Pourewa/Kepa Bush. This provided 
baseline data for local Iwi to inform their restoration 
plan for Pourewa. It also piloted an integrated 
education programme that allowed local schools to 
be involved before, during and after the BioBlitz.

Whau River Catchment Trust
The Whau River Catchment Trust BioBlitz site was 
divided into separate habitats such as mangroves 
and mud, the butterfly haven and remnant forest. 
Several schools attended as did two separate Chinese 
conservation groups.  A combination that reflects a 
new age of cultural diversity in Auckland’s people and 
their interest in the environment around them.

Brook Waimarama Sanctuary
Brook Waimarama Sanctuary Trust hosted a series 
of BioBlitz events prior to the construction of a 14km 
predator-proof fence. The events helped engage the 
community and assisted the sanctuary to develop a 
baseline study before a pest eradication programme. 

Further information

www.landcareresearch.co.nz/science/plants-animals-
fungi/bioblitz

http://naturewatch.org.nz/pages/bioblitz+guide

Ecologist Bev Clarkson (MWLR) tallying up species at the 
Rotopiko BioBlitz, Feb 2018. Photo: Monica Peters 

Mycologist Peter Buchanan (MWLR) explaining fungi to the 
public. Photo: Monica Peters   

Benefits

By creating a snapshot of species found in the BioBlitz 
area, longer-term benefits to site management can 
occur. Pest species may be identified that require 
specific monitoring or control, or native species may 
be discovered that need active management. While 
producing valuable biodiversity baseline data, a major 
BioBlitz benefit lies with the public: being engaged 
and informed, they are far more likely to actively 
support future biodiversity initiatives that benefit the 
local environment.

http://www.landcareresearch.co.nz/science/plants-animals-fungi/bioblitz
http://www.landcareresearch.co.nz/science/plants-animals-fungi/bioblitz


Momentum is building around freshwater quality 
monitoring with community members all around 
the country getting their hands (and feet) wet in 
pursuit of new knowledge and skills.    

QUALITY

It’s been nearly 15 years since the Parliamentary Commissioner 
for the Environment (PCE) raised the alarm for widespread 
declines in freshwater water quality related to land use 
intensification. Since then, the dairy industry has promoted 
riparian fencing to limit stock access to waterways, and a multi-
stakeholder Land and Water Forum was brought together to 
develop a shared vision and pathway forward for freshwater 
management in New Zealand. A National Policy Statement for 
Freshwater Management (NPS-FM, 2014) followed, developed 
to maintain or improve overall freshwater quality in a region. 
Now, a new NIWA-led citizen science programme is building 
the capacity of community groups for monitoring their local 
streams. In the future, volunteer-generated data may play a 
greater role in supporting research and guiding management 
planning for our freshwater resources.  

for

MONITORING
VOLUNTEER

WATER

FRESH DIRECTIONS

Snapshot

• Community interest in measuring 

condition and trends in freshwater 

quality continue to grow  

• New legislation has been developed to 

maintain and improve freshwater quality

• Toolkits and a new national citizen 

science programme support volunteer 

freshwater monitoring 

• Studies show comparability between 

volunteers’ data and data collected by 

professionals Freshwater monitoring workshop in Waitahuna. Photo: Craig Simpson,  
NZ Landcare Trust 



Data quality: How reliable are volunteers’ data?

Two studies set out to test whether there were 
differences in data collected by volunteers compared 
to professionals. Dr Richard Storey and team (NIWA) 
found volunteers’ data most reliable for water 
temperature, electrical conductivity, visual water clarity 
and thick periphyton cover (i.e. algae, cyanobacteria, 
microbes and detritus attached to submerged surfaces). 
Volunteers’ data were less reliable for indicators of 
stream ecological ‘health’ (i.e. macroinvertebrate/
bug monitoring) and E. coli though still provided 
information of general use. In another study, Emma 
Moffett (Auckland Council) and environmental scientist 
Martin Neale investigated the difference between 
macroinvertebrate data collected by volunteers who 
used a simplified method for species identification. The 
researchers found the volunteer data had the ability to 
detect long-term trends in ecological health and was 
comparable to professional data (despite professionals 
using standard national protocols). They concluded that 
‘volunteer data could be used to support professional 
monitoring programmes’.

Technology for the community

Wairarapa farmer Grant Muir has developed an 
affordable monitoring device that can be anchored 
in rivers, lakes or streams. The bread loaf-sized 
RiverWatch Water Tester floats and takes regular 
measurements (dissolved oxygen, conductivity, 
turbidity, temperature and pH) for several days at a 
time. GPS data are downloaded via Bluetooth and 
automatically sent to the WaiNZ website to appear 
(once approved) on the website’s map. These data 
will eventually build an information-rich picture 
showing changes over time in water quality. Grant 
emphasises that putting an affordable water quality 
measuring device into the hands of the public is 
central because ultimately, ‘Water quality is not 
a political issue, it’s one that we all share… it’s 
something that affects us all’.

Further information

Stream Health Monitoring and Assessment Kit/ 
SHMAK   www.niwa.co.nz

www.waicare.org.nz

www.WaiNZ.org.nz

www.friendsofthemaitai.org.nz

Storey, R. et al. 2016. Volunteer stream monitoring:  
Do the data quality and monitoring experience support 
increased community involvement in freshwater 
decision making? Ecology and Society, 21(4)

Moffett, E. & Neale, M. 2015. Volunteer and 
professional macroinvertebrate monitoring provide 
concordant assessments of stream health. New 
Zealand Journal of Marine and Freshwater Research, 
49(3), 366-375

The RiverWatch Water Tester in action. Users can upload 
data onto their smartphone via the RiverWatch app. 
Photo: RiverWatch

Toolkits 

The Stream Health Monitoring and Assessment Kit 
(SHMAK) and the Auckland Waicare programme are 
both toolkits specifically designed for communities. 
SHMAK (developed in by NIWA scientists in 2002) 
is now being revitalised through a citizen science 
programme led by Dr. Richard Storey. Until recently, 
Waicare coordinators actively worked with community 
members and school children to collect data on their 
local waterways and provide educational experiences 
(Waicare is now moving to a community-led model). 
Both SHMAK and Waicare cover macroinvertebrate 
identification and tools for measuring variables (e.g., 
water clarity, conductivity, pH, temperature and flow), 
guides for assessing stream characteristics (e.g., 
substrate type) as well as habitat characteristics (e.g., 
riparian condition). Altogether, the measures made 
using these toolkits can provide a valuable record of 
stream and surrounding habitat health as well as raising 
the ecological literacy of toolkit users.  

E. coli counts

Community group Friends of the Matai River (with 
Nelson City Council and NIWA) set up an experiment to 
compare Petrifilm plates (supplied by NIWA) and Sanita-
kun kits (supplied by Ngaio Diagnostics) to determine 
the best for community-led monitoring of E-coli. They 
found that Sanita-kun plates often smudged and were 
difficult to read, while using a combination of the 
Sanita-kun filtering method and Petrifilm plates at low 
concentrations of E. coli produced the best results. 

Examples of trials to grow E.coli bacteria colonies (dark purple 
growths) Photo: Philippa Eberlein 
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