
Environment Monitoring Services for 
Humanitarian & Security situations.

Aerial photography mapping and infrared imaging with Helium balloon / quadrocopter. Crowd-
sourcing environmental reports. Water quality remote monitoring with sailing robots.  
Proposal prepared by Cesar Harada for Mona Chalabi. 2012/06/04 London UK. 

Economical instability and security issues often correlates with environmental changes, one being either the 
cause or the consequence of the other. It is in the general interest of all conflicting parties to understand the 
situation by having a better picture of the general situation with a third-party assembling the bigger picture.

Cesar Harada, Open-H2O group
Environment, Technology, Strategy and Design
contact@protei.org

The disappearing Lake Chad used to be a resource 
shared by Niger, Nigeria, Chad and Cameroon. What 
is the current situation and how is the environmental 
change  affecting local population, migration and the 
political / security landscape in the area?

The BP oil spill in the Gulf of Mexico has been 
recognized as one of the largest environmental 
accident in human history,. The incident has been 
affecting the 3 pillars of the local economy : Oil 
industry, Fishing and Tourism. Who will provide the 
bigger picture to formulate the appropriate policy?
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In the complex context of a combined 
environmental and political / humanitarian issue, 
our role is to support the consultant with neutral 
environmental research and ground data to 
facilitate mediation and provide reliable material 
for discussion based on facts. 

Over the years we have been using and 
developing environmental monitoring techniques 
to provide this type of information to help  resolve 
such complex issues.

In this short presentation, overview  of :
- Aerial mapping with helium Balloon
- Aerial High Definition video with Quadrocopter
- Crowd Sourcing environmental reports with 

Ushahidi
- Water quality monitoring with Sailing Robots.

Local 
Residents

Consultant

More informations : open-h2o.org
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Aerial photography and mapping. 
Infrared spectrography. 

When the BP Oil Spill took place in the Gulf of 
Mexico in 2010 I was worked as instructor for the 
Louisiana Bucket Brigade, a local environmental 
group  to map  out the oil spill. The method is 
reliable, simple and affordable. It is a technology 
that can also teach to local resident and build 
capacity over time. 

We obtained high-resolution photographs and 
assembled maps that had a resolution a hundred 
times more accurate than satellite imagery, and in 
a matter of hours. 

The procedure is simple : 
1. Inflate a large weather balloon. 
2. Attach a camera to it
3. Every few seconds, take high-resolution pictures 

of the ground
4. retrieve the camera and on the computer, 

assemble thousands of pictures. 
5. Assemble large high-resolution maps. 

We fly a helium balloon that is carrying a 
high resolution camera. Every few 
seconds, the camera takes pictures of the 
ground. 

We accumulate thousands of pictures that 
we assemble on a computer to make large 
high-resolution maps. 

Using modified camera we can capture 
infra-red imagery and quantify 
chlorophyll  / hydrocarbons over large 
areas. 

Instead of regular human visible spectrum cameras, 
we have been using infrared cameras that can 
capture other informations more accurately such as 
the presence of chlorophyll (vegetation) and the 
accumulation of hydrocarbon (crude oil) that are 
great information when monitoring an oil spill. 

It is also possible to 
operate two cameras 
simultaneously, so we can 
capture both visible 
spectrum as well as infra-
red imagery.

This service is immediately 
available.

More : publiclaboratory.org
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http://www.google.co.uk/search?hl=en&sa=X&ei=ebnMT5CXAuLO0QWay8DYAQ&ved=0CAcQvwUoAQ&q=chlorophyll&spell=1
http://www.google.co.uk/search?hl=en&sa=X&ei=ebnMT5CXAuLO0QWay8DYAQ&ved=0CAcQvwUoAQ&q=chlorophyll&spell=1


Aerial High Definition video with 
Quadrocopter.

Similarly to aerial photography with helium balloon, 
we can carry high resolution video camera on 
multiple rotors helicopter (4 rotors, quadrocopters). 
This technology may be slightly more costly than 
flying helium balloon, but the advantage is that we 
can fly this type of vehicle in more complex terrain 
while it provides a more stable platform, enabling 
high resolution video capturing. 

We are using Canon 5D, excellent professional 
cameras that produce the sharpest pictures and 
videos. Great films can be made using this type 
system.

This service requires minimum 2 weeks ahead for 
booking. 

Several commercially available quadrocopters are 
capable carrying heavy cameras. 

The camera we like to use is Canon 5D, with 
stabilization. It is an excellent camera  that takes 
extremely sharp HD videos. 

Quadrocopters can be easier to operate in complex 
geographical settings where trees, moutains and 
natural obstacles like rivers would make mapping 
with helium balloon difficult. 

More : diydrones.com
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Crowd Sourcing environmental reports 
with Ushahidi & Crowdmap.

During an environmental, political or security crisis, 
communication is vital. Knowing what is happening, 
when and where, in near real-time is critical. 
Ushahidi is an open-source platform developed to 
crowd-source reports using simple phone, smart 
phones or computer. Originally developed in Kenya 
to monitor the post-election violences, Ushahidi 
can be deployed to map  anythings, in our case 
environmental reports. 

Eve ryone ca res abou t t he i r immed ia te 
environments, especially those who depends on 
the resources from the land and the sea. In a 
matter of hours we are capable of deploying a 
crowd-sourcing system to capture an on-going 
crisis. 

Mobile phones are now a widely spread technology 
all around the world at low cost. 

During the BP Oil Spill, thousands of civilian reports 
have been collected and verified using the Ushahidi 
Platform. 

Sending reports

Sending money

Ushahidi sends short reports to our central system, 
in exchange our central system would pay small 
amount to those who report. 

We strongly believe that crowd-sourcing works 
better when there is a clear incentive, and that 
environmental progress should not be in response 
to a crisis, but establishing a system that is 
sustainable and self-perpetuating.  

This pairing of Ushahidi and M-Pesa does not exist 
currently and would need time and funding to be 
established. Cesar Harada is a member of the 
*IHub_ in Nairobi Kenya, home of Ushahidi and 
very well connected to a community of developers 
working with M-Pesa. 

More : ushahidi.org
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Protei, Shape Shifting Open Hardware 
Sailing Robot to sense and clean the sea.

Protei is Shape Shifting, Open Hardware, Sailing 
robot to sense and clean the oceans. Originally 
invented to clean up the BP Oil Spill pulling long oil 
sorbent using wind power by Cesar Harada, Protei 
is now a platform technology to transport scientific 
payload and clean-up equipment at sea, developed 
by an global community of scientists, engineers, 
makers and sailors.

Technology & Innovation
The core ground-breaking innovation of Protei is 
the shape-shifting hull. Protei has no centerboard 
nor rudder : the entire hull changes shape to give 
our sailing robot unprecedented control of its 
trajectory and sailing properties. We are in the 
process of understanding these new properties. 
Hypothetical advantages of a shape-shifting hull

• Better trajectory control, greater "pulling capacity"
• Better maneuvering, smaller radius of turning, 

dynamic stability
• Lateral lift (due to curved hull profile, at high 

speed)
• Less resistance and turbulences (no 

centerboard, no rudder)
• compensating environmental noise with flexible 

body

This is a 3m long Protei Prototype sailing in the, 
dragging a long oil sorbent boom. Rotterdam port 
(NL), Summer 2011.

Protei_006 (6th prototype) bear structure at 
maximum bending point. 

We plan to release Protei for ocean sensing in 
December 2012. It would be a small 1m machine 
that we can control through GSM / 3G network 
close to the coast, or remotely controlled. It would 
carry a variety of environmental sensors.

In october 2014, we plan to release a larger 
machine, 6m long, that will have a large payload 
capacity for ocean cleaning or heavier science 
instruments. 

More : protei.org
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Roadmap

Our speciality is remote ocean / coastline monitoring but we can apply our technologies and our partners 
technologies for a variety of applications on land or any type of terrain. Our ultimate goal is to provide you 
timely reliable data from the field and from a large group of people using cutting-edge technology that can 
be used by everyone. 

We have a great team of committed specialists across the world. 
Our ultimate goal is to understand and protect the environment in increasingly complex situations.
The environment, access to resources, water, food, energy and information are key factors to understand 
the reality of politics and security in the world. We want to help you draw that bigger picture, so you can 
propose the appropriate policies, and implement the right decisions.

Observe and 
Understand

Develop the 
appropriate system 

Implement 
system in situ

Aanalyse data, 
optimize

Above is an example of progression of techniques we can use on the ground to asses the environmental 
situation and go into greater detail. We can implement technologies into any given order to suit your 
needs. 

Cesar Harada, Open-H2O group 
Environment, Technology, Strategy and Design

contact@protei.org
More : open-h2o.org
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