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The hard work for the First Review 
Conference has already been done. States 
have critically, yet constructively, reviewed 
progress against the 2010 Vientiane Action 
Plan, drawing on it to develop an ambitious 
but realistic framework and plan for the next 
phase of the Convention’s implementation. 
Consultation with NGOs has been exemplary, 
and I am delighted to see the attention paid 
by states to recommendations put forward  
by MAG and others.

We can expect strong agreement in 
Dubrovnik that the CCM is making a 
difference. Progress has been at its 
clearest in stockpile destruction, survey 
and clearance. The Convention has fostered 
cooperation, and shown as clearly as  
ever that cluster munition contamination  
is a finite problem that can be dealt with.

The story so far is positive. But as much as 
the CCM has had an enabling role, progress 
has not happened by itself. It has been 
the result of innovation, partnership and 
constructive challenge to the way we work.

Good survey is critical for efficient land 
release operations, and innovation in survey 
has been one of the major developments 
during the last five years. The first section 
of Insight introduces Evidence Point Polygon 
(EPP) mapping, a non-technical survey 
approach, initially developed by MAG in Laos. 

EPP mapping enables analysis of historic 
explosive ordnance disposal data to reduce 
the scale of technical survey required to 
confirm contamination and direct clearance. 
Although in its early stages, we are confident 
it will save time and money, commodities all 
too scarce in mine action. 

EPP mapping has been developed to 
complement Cluster Munition Remnants 
Survey (CMRS), pioneered by our colleagues 
at Norwegian People’s Aid (NPA). The second 
section of Insight shows how the dialogue 
and cooperation between MAG and NPA  
has developed into operational partnership  
in Vietnam. 

Insight is part of MAG’s commitment to 
cooperation and partnership, and is one  
of the ways that we are working to support 
continued progress in the mine action sector. 
We hope you find it helpful and look forward 
to your feedback.

 
 
 
 
 
 
Nick Roseveare 
Chief Executive

Mapping Progress

Welcome to the first issue of Insight, a new publication series  
by MAG. Insight aims to share innovation, impact and learning,  
based on our programmes and policy work across the globe.  
In the run-up to September’s First Review Conference of the 
Convention on Cluster Munitions (CCM) in Dubrovnik this opening 
edition focuses on cluster munitions survey and clearance.
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Laos, South East Asia 
Population: 6.9 million

Evidence Point Polygon 
Mapping in Lao PDR

Evidence Point Polygon (EPP) mapping is a new form  
of evidence-based non-technical survey that achieves 
greater value for money and complements Cluster 
Munitions Remnant Survey (CMRS)(1).  

Originally developed by MAG in Laos, it uses existing 
operational data to increase the efficiency of technical 
survey and clearance, and to inform operational planning 
and prioritisation. Historical data informing deployments 
is not a new concept, but innovation lies in the way that 
information is analysed, used and updated.  

This involved roving explosive ordnance 
disposal (EOD) teams responding to 
instances of contamination reported  
by communities, and then searching  
a 10m2 box around the item. Items  
and locations were then recorded for 
clearance in the future, depending on the 
potential impact and priority of clearance.

Despite some shortcomings, the household 
boundary methodology was of based on 
confirmed physical evidence of cluster 
munition contamination – or evidence 
points. In line with standard practice, 
the locations of the evidence points were 
reflected in the operational records using  
grid references. 

EPP MAPPING APPROACH

At the heart of EPP mapping is the concept 
that existing evidence point data can be 
captured in a grid-based mapping system, 
and that this can be analysed and used to 
develop initial confirmed hazardous area 
(iCHA) polygons. These still require further 
operational investigation by technical survey 
teams, but EPP mapping removes the need to 
survey land where evidence of contamination 
has already been found. 

The result of EPP mapping and technical 
survey is still a confirmed hazardous area  
on which clearance activities are undertaken. 
The key difference is that the process is faster 
and cheaper, while still being based on a 
concept of strong evidence. Figures 1.1 and 
1.2 illustrate the process in more detail. 

Continues on p08...

(1) CMRS has been developed and pioneered by Norwegian 
People’s Aid (NPA). CMRS has been incorporated into 
national survey standards in Laos (approved in early 2015), 
which are implemented by all mine action operators.

 Above: Xieng Khouang province – EPP maps 
have been developed for all districts where MAG 
is working. Maps have also been development 
for Khammouane Province.

BACKGROUND TO EPP MAPPING

Historic bombing data is a general indicator 
of contamination type and location, but  
it is inaccurate and needs to be refined by 
survey to avoid wasting resources on land 
with no evidence of contamination. 

This issue is well known to the mine action 
community, and was a key driver behind the 
development of CMRS as an approach to 
more accurately identify physical evidence 
of cluster munition contamination. 

A form of rapid technical survey, CMRS 
involves the deployment of teams to areas 
of suspected contamination, where they 
evaluate suspected contamination and 
clearance need. In other words, to confirm, 
or not, physical evidence of contamination.

The concept of EPP mapping was first 
identified in late 2013 by MAG’s Technical 
Operations Manager in Laos. 

MAG had traditionally followed an approach 
to clearance deployment that was based  
on a household boundary system. 

EPP mapping removes the need 
to survey land where evidence of 
contamination has already been found.
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A central part of the methodology’s  
development was the identification and 
successful introduction of a GIS solution  
that could electronically map MAG’s historical 
operational data onto a national referenced  
grid, and act as a basis for further analysis. 

A grid system (2) for EPP mapping was developed  
in ArcGIS. It uses 1km x 1km boxes, which are 
then broken down incrementally to a basic 
operational element of a 50m x 50m box, to 
match field survey activities. Each 50m x 50m  
has a unique reference code. The resulting 
system has been aligned to the Universal 
Transverse Mercator (UTM) system, though  
other reference systems such as the Military  
Grid Reference System (MGRS) could also be 
used and are being considered. 

The grid was then overlaid onto a base map (1), 
which illustrates agricultural land use, location  
of residential areas and density of vegetation.  
In Laos, MAG originally used Google Maps but 
later chose to use FinnMap(1), a set of high 
resolution orthophotos.

Finnmap enables a clear identification of 
topography and land use and is well suited  
to assisting with operational planning.  

This information supplements data collected  
by community liaison teams and informs 
operational analysis.

Once the grid was aligned to the base map  
and GPS coordinates established, primary  
mobile operationas data from MAG’s previous 
roving and clearance tasks was then also overlaid 
(4), along with available US air combat historical 
bombing data (3).  

STAGE 1

Any 50m x 50m box containing 
a known evidence point from 
operational data is colour-
coded black. Any boxes 
surrounded by two or more 
black boxes are automatically 
considered as having a high risk 
of contamination and so are 
coded red. Further boxes are 
also coded red if, after desktop 
operational assessment, they 
are also considered very likely 
to be contaminated. Black  
and red boxes are designated 
for clearance.

STAGE 2

Taken together, the black 
and red boxes are then used 
to define an initial confirmed 

hazardous area (iCHA). 
This is currently an internal 
term. All boxes surrounding 
the iCHA are coded brown, 
signifying locations for further 
investigation by technical survey 
to define a CHA.

STAGE 3

Technical survey (TS) is then 
undertaken in all boxes coded 
brown. Boxes are then turned 
red (for subsequent clearance) 
if physical evidence of cluster 
munition contamination is 
found. They are coded dark 
green if no evidence is found. 
The CHA is only defined when 
there is a full border of dark 
green boxes surrounding red 
and black boxes. 

STAGE 4

Battle Area Clearance (BAC) 
is undertaken on the CHA. 
Boxes on which BAC has 
been conducted are coded 
light green. Fadeout from 
cluster munition remnants 
is conducted to national 
standards, irrespective of box 
boundaries. This may result 
in the area that was cleared 
being larger than the CHA 
defined by EPP mapping and 
technical survey. Once cleared, 
the cleared area is submitted 
to national authorities for 
inclusion in the Information 
Management System for Mine 
Action (IMSMA). Areas where 
only technical survey has been 
conducted (dark green boxes) 
are not included.

[1] FinnMap was developed in partnership with the  
Laos National Geographic Department, using funding  
and expertise from the Finnish Government.

Figure 1.2  
MAPPING FOR  
LAND RELEASE:  
FOUR STAGE PROCESS

Figure 1.1  
DEVELOPING EPP MAPS  
EVIDENCE POINTS OVERLAID 
TO GRID AND BASE MAP
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DEVELOPING EPP MAPPING

Following the initial trials, and prior to  
its rollout in January 2015 MAG refined  
the methodology of EPP mapping in three  
key areas:

Inclusion of new evidence point data. 
New evidence points added from roving 
clearance activities as well as technical 
survey, which also ensures that EPP 
mapping remains relevant.

Supporting prioritisation and planning. 
Datasets, including poverty information 
and UXO accidents, can also be overlaid 
to identify tasks where cluster munition 
contamination is having the most impact. 

Operational partnership with NPA.  
MAG and NPA have integrated EPP  
mapping and CMRS in joint project 
implementation in Boualpha district, 
Khammouane. NPA carries out survey  
of initial CHAs generated through MAG’s 
EPP mapping, with MAG then clearing  
CHAs generated through survey. 

WHERE NEXT?

The preliminary results of EPP mapping’s 
implementation have been overwhelmingly 
positive. A far deeper evidence-based 
desktop analysis than previously possible 
has produced immediate efficiency gains, 
given that desktop analysis comes at 
minimal cost compared to the deployment 
of operational survey teams. Further 
gains come from having more informed 
operational planning that deploys survey 
and clearance resource to areas where 
there is direct evidence of cluster munition 
contamination.

There is scope to include wider information 
from other operators to create a more 
comprehensive overview of contamination 
and achieve even greater efficiencies in 
land release. EPP mapping has shown that 
layering poverty and development data can 
assist with task prioritisation. Further work 
is ongoing to include datasets that could 
further enhance prioritisation. This includes 
using information from community liaison 
activities, to ensure participation at the 
community level. 

At the heart of EPP mapping’s success 
has been the principle of enhancing – 
rather than duplicating – approaches that 
already add value, particularly CMRS. 
MAG is working closely with NPA to 
further integrate survey and clearance 
programming. By working in a spirit 
of genuine partnership, we expect this 
approach to increase operational efficiency 
while having the greatest impact on 
communities affected by cluster munitions 
in Laos.

 Below: Xieng Khoang province, Laos. 
 Inset: BLU 63 cluster munition.

...Continued from p05 

In the initial trial, MAG used EPP mapping 
to carry out desktop non-technical survey 
in three out of eight districts in Xieng 
Khoung, and three out of ten districts 
in Khammouane. Based on historic 
operational data just over 15,350,000m2 

of land contained evidence points. Land 
release had not been carried out on 
10,609,363m2 (69%) of this. Operational 

evaluation identified a further 4,546,969m2 
of adjacent land that was likely to be 
contaminated (red boxes). EPP mapping 
therefore identified a total of 15,156,332m2 
of land that would otherwise have 
undergone technical survey activities to 
confirm or discount physical evidence of 
contamination. Given average survey rates, 
this would have taken an estimated 674 
days, with an estimated saving of almost 
half a million US dollars. 

674
Estimated number of 
technical survey days 
saved by EPP mapping

$480k
Estimated value of 
operational saving

EPP mapping can  
lead to improved 
efficiency and 
effectiveness of 
integrated land  
release activities.
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REMOVING FEAR

As a direct result of this clearance, 
Khamphone has been able to use more 
of her land.“I can now dig close to  
the paddy field boundaries, which I 
wouldn’t do before as there are often 
lots of bombies at the edges, because 
in the past people would put the 
bombies they found there.” 

“I can now dig deeper when we plough 
the soil too, which helps the plants. 
This means that I not only have so 
much more rice, but it is better quality 
too. I also let my sons help me on the 
farm now.”

Before her land was cleared, 
Khamphone grew enough rice to  
sell 20 sacks. She can now sell 50.

“Now I have enough money to build a 
house for my family,” says Khamphone, 
smiling. “It will be so much better than 
our old wooden house that has been 
falling down for many years.”

For years Khamphone, a rice farmer in Laos,  
had no choice but to risk working on land she  
knew could be riddled with hidden cluster 
submunitions. Millions of these ‘bombies’  
were dropped on Laos during the Vietnam War. 
Many failed to explode as intended and instead 
continue to pose an everyday danger. 

“I could have hit a bombie and died,” explains 
Khamphone, standing outside her modest home  
in the north-eastern province of Xieng Khoang.  
“It happens all the time. That is how we live here.  
I didn’t know where they were as they were hidden 
under the ground. I didn’t want to work, but there  
is nowhere else I can grow rice.”

SPOTLIGHT ON IMPACT: KHAMPHONE, A RICE FARMER IN LAOS

MAG believes that everyone has a 
right to live in safety and free from 
fear, and a right to a better chance  
of working their way out of poverty.

“MY LIFE HAS CHANGED BECAUSE THE BOMBS HAVE GONE”

Khamphone’s rice field 
was cleared in 2014 by a 
MAG team that found and 
removed 206 bombies.

“It was very frightening 
and became even harder 
when my husband died, 
as after that I had to do 
the work on my own.  
I wouldn’t let my sons 
help me because it was 
too dangerous.” SACKS OF RICE 

THE DIFFERENCE THEY MAKE 

Khamphone was able to sell 30 extra 
sacks of rice after her land was cleared of  

submunitions. These are some of the things 
the additional money could buy.

8 sacks  
can fund a medical 

check-up 

 
 

10 sacks  
can pay for primary 
school expenses,  

such as books and 
uniform, for a year 

20 sacks  
can cover the  

purchase of a cow 

 
 

30 sacks  
can provide enough 

money to buy a  
small tractor
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Vietnam – Partnership  
in Practice

An overview of the MAG-NPA partnership in Quang Tri, by Portia 
Stratton and Jonathon Guthrie (NPA’s Country Director in Vietnam), 
was published in the April 2015 edition of the Journal of ERW and 
Mine Action. http://www.jmu.edu/cisr/journal/19.1/

Innovation is one of the current buzzwords in  
mine action. It is usually linked to technology  
and invention, both of which have an important  
role. But even more important is the need to 
challenge the ways we work, so that even more 
can be achieved with existing tools and resources. 
Norwegian People’s Aid (NPA) and MAG have 
achieved this through partnership in Vietnam.  
We have worked together since 2013 to turn ideas 
into joint plans that will increase the efficiency 
and effectiveness of land release. This section of 
Insight outlines some of the factors behind the 
partnership’s success.

Vietnam still has one of the highest levels of 
unexploded ordnance (UXO) contamination in the 
world, including from cluster munitions. Significant 
donor and national commitment has supported long-
running clearance programmes by the Vietnamese 
military and international NGOs. Despite this, the 
scale of contamination still has a daily impact on  
many communities, especially as 70% of people  
in central Vietnam rely on agriculture as their  
primary source of income.  

Activities by international mine action NGOs have 
focused on the former Demilitarized Zone in central 
Vietnam, regarded as the most contaminated part 
of the country. Central Vietnam is also one of the 
country’s poorest regions, where UXO contamination 
continues to put communities at risk, trap people in 
fear and restrict safe access for agriculture. 

Both MAG and NPA have well-established 
programmes in Quang Tri. Until 2014, each 
organisation worked in distinct districts in the 
province, according to their own operational 
methodologies. 

This nursery 
school in  
Le Xa village, 
in Vietnam’s 
Quang Binh 
province,  
was built on 
cleared land.

Why did we decide that partnership  
with NPA was the best approach? 
Through open dialogue between 
MAG and NPA in the field and in 
headquarters, both organisations 
worked out that our teams had 
complementary skills, knowledge and 
capacity. But MAG was conducting 
clearance in one set of districts, and 
NPA was doing technical survey in 
others. Combining our efforts across 
the province quickly emerged as the 
best way to make best use of our 
strengths and to make faster progress. 

What benefits are we seeing? 
We’ve been able to establish a work-
plan for survey and clearance of the 
whole of Quang Tri. The relationship 
between the two organisations is 
open and transparent, which is 
great and inspires our teams. It also 
enables MAG to support NPA with the 
further development Cluster Munition 
Remnant Survey (CMRS), based on 
our experience of using CMRS data  
for clearance. 

What does the future hold? 
Following this success in Quang Tri, 
MAG and NPA are looking to steadily 
expand partnership and cooperation 
into Quang Binh province, building on 
the lessons we’ve learned. The context 
is not identical, but we can build on 
the strength of our partnership in 
Quang Tri. 

Portia  
Stratton

Country  
Director

MAG Vietnam

INTERVIEW
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MAG’s work in Vinh Linh and Gio Linh 
districts focused on battle area clearance 
in support of development activities, and on 
roving explosive ordnance disposal activity 
in communities. In three different districts, 
NPA’s operations had piloted and adapted the 
Cluster Munition Remnants Survey (CMRS) 
technical survey approach, pioneered by their 
programme in Laos. 

DRIVERS FOR CHANGE

Over the years, mine action in Quang Tri 
has undoubtedly saved thousands of lives 
and made livelihoods safer for hundreds of 
thousands more. But in late-2013, donor 
interest was starting to wane, in part due to 
the perception of Vietnam being a middle-
income country. Both organisations agreed 
on the need for continued international 
assistance with cluster munition 
contamination, but also recognised the 
importance of achieving greater progress. 

MAG and NPA began to discuss potential 
approaches to cooperation on the survey 
and clearance of cluster munitions in 
Quang Tri. Discussions focused on cluster 

munition contamination for two reasons. 
Firstly, cluster munitions had been identified 
as presenting one of the greatest risks 
to communities – taken together, cluster 
munition remnants and 40mm grenades have 
been the cause of the majority of injuries and 
deaths from UXO. Secondly, the nature of 
cluster munition ‘strikes’ means that they can 
be proactively targeted for clearance using 
evidence-based survey.

A new national mine action strategy, as well 
as progress in coordination by the provincial 
Department of Foreign Affairs (DoFA), 
provided the opportunity to review outdated 
survey methodologies. The establishment 
of a central database unit (DBU), to act as 
a focal point at the provincial level, was a 
critical element. Prior to the DBU being 
established, operators maintained their 
own organisational databases and reporting 
formats. This prevented a realistic and 
accurate assessment of the scope and extent 
of contamination, but also limited the extent 
to which existing or new data could be used 
to direct resources. 

Continues on p17...

 Above: Vo Van Ky, his wife and four  
children live in the rural village of Kim Nai.  
Like the majority of families in Vietnam’s 
Quang Binh province, they rely on agriculture 
for their livelihoods. 

>

 Left: Nguyen Thi Homh points out a fuse  
from a projectile that she found while clearing 
land to grow vegetables in Kim Nai village, 
Quang Binh province.

“Now I’ll be able to use my  
land properly, and I will grow 
sweet potatoes and vegetables.”  
— Vo Van Ky, Quang Binh Vietnam

40,734 unexploded ordnance and 
cluster munitions items cleared 
by MAG’s DFID-funded teams in 
Vietnam from 2008 to June 2015

1,766,409 men, women  
and children helped by  
UK support in the last  
seven years

Partnership between MAG and NPA was 
driven by a desire to increase the pace 
of clearance progress, achieve greater 
positive impact on communities and 
deliver greater value for money to donors.
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Cheng Vanna is from Ratanakiri 
province, Cambodia, which was 
also heavily bombed during the 
Vietnam War. Contamination 
from cluster munitions 
continues to threaten lives. 

“I have lived here for 28 years and 
have found so much UXO. I can’t 
plant anything because there 

is too much. Just this morning, 
I found these two ‘bombies’ 
[pictured in the foreground]  
near my house. This is my land 
and we are so poor. If we cannot 
grow food, we cannot live.”  

People like Cheng have no  
choice but to live with the daily 
risk of death or injury from 

cluster munitions. We need  
to do more, faster, to free  
people from fear and help  
them rebuild their lives. 

MAG is working in Eastern 
Cambodia to help people 
affected by cluster munitions 
and other UXO to rebuild their 
lives, free from fear.

TURNING IDEAS INTO  
OPERATIONAL PARTNERSHIP 

The starting point was open and honest 
dialogue between the two organisations 
about their programmes’ strengths and 
weaknesses. This was based on principles  
of trust and transparency. 

NPA’s introduction of CMRS had started to 
yield more information on the scope and 
extent of contamination than had previously 
been available. But the usefulness of the 
survey data was reduced by a lack of timely 
follow-on clearance in the same locations. 
Conversely, MAG’s operations had been 
driven primarily by provincial authority 
tasking and community liaison activity, but 
could not draw on the results of CMRS. 

In summary, both organisations had 
significant knowledge, experience and 
equipment, as well as strong relationships 
with the authorities. But MAG and NPA’s 
activities were limited to specific – and 
different – districts. In close partnership  
with the provincial authorities, MAG and  
NPA saw significant benefit in deploying  
their assets and methodologies in support  
of each other, across Quang Tri. 

In early 2014, the DoFA in Quang Tri 
granted MAG permission to work in Trieu 
Phong, previously an NPA operational 
district. MAG was then able to conduct 
clearance on Confirmed Hazardous Areas 
(CHAs) generated through CMRS. As well 
as increasing the efficiency of survey and 
clearance, analysis of operational data has 
enabled a more accurate estimation of the 
remaining cluster munition contamination  
in Quang Tri. 

The revised figure of 55km2 is a significant 
reduction on previous estimates[1]. Its 
increased accuracy has also enabled the 
development of a five-year plan[2] to survey 
and clear Quang Tri’s cluster munition 
contamination. Donor participation and 
involvement in Vietnam and in donor capitals 
has enhanced dialogue, understanding and 
support to a time-bound and tangible plan.

The new DBU has been instrumental in 
ensuring genuine cooperation, effective 
coordination and the efficient and effective 
deployment of clearance resources. Using 
the results of CMRS to direct clearance has 
similarly enabled MAG to provide feedback  
on CMRS methodology, so that it can be 
further improved and refined. 

 [1] This is an estimation made for cluster munition 
contamination province-wide, based on survey in  
two districts. Taking into account our experience of 
clearing CHAs since 2014, it is likely that the actual 
area cleared will be more. [2] The plan is based on the 
initial estimation of 55km2, and a larger area may take 
slightly longer than the proposed five years. MAG and 
NPA continue to work together to refine their operational 
approach with the aim of completing the task in the most 
efficient and effective way possible. 

Continued from p14...
CASE STUDY: CLUSTER MUNITION CONTAMINATION IN EASTERN CAMBODIA
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FUTURE PLANS

The partnership is only in its second 
year, yet the new approach to survey and 
clearance in Quang Tri is already yielding 
positive benefits in terms of efficiency and 
effectiveness. In turn, these promote closer 
confidence, cooperation and a desire to 
improve even further. We expect progress  
to continue, but also for learning to grow  
as the partnership develops. 

In a similar way to EPP mapping (covered 
in pages 04-09) the ability to further refine 
methodologies will increase as operational 
activities produce performance data. 
Analysing survey and clearance data should 
also enable further refinement of CMRS, 
so that survey itself can define confirmed 
hazardous areas as accurately and efficiently 
as possible. MAG will continue to provide 
supportive feedback on CMRS, and also 
support efforts to provide increasingly 
accurate estimations of the extent and 
scope of remaining contamination.  

More widely, the Quang Tri partnership 
has the potential to be a model approach 
for clearance in central Vietnam. MAG and 
NPA are planning to develop a partnership 
approach to Quang Binh in the months 
ahead. The continued close cooperation 
and engagement with donors and national 
authorities will remain key components for 
success, and the partnership will continue 
to have a basis in trust, transparency and 
mutual accountability. 

ELEMENTS OF SUCCESSFUL 
PARTNERSHIP IN VIETNAM

National mine action strategy  
and effective coordination by  
provincial authorities

Trust and transparency between 
operators, donors and authorities

Tangible five-year ‘end state’ of a 
cluster munition-free Quang Tri 

Functional provincial database unit  
as focal point for contamination data

Strong in-country donor engagement 
with operational NGOs 

Multi-year plans developed in 
partnership with both authorities  
and donors

Operators’ willingness to challenge 
approaches and methodologies

Identification and harnessing of 
organisational strengths

Openness to change by authorities 

Dialogue, constructive challenge and 
transparency between organisations

Senior management commitment  
to partnership in headquarters and 
field programme

Cambodia. 
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