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Map 1: MESCAL Vanuatu Demonstrations sites 
Eratap Community is situated on the South-East of Efate Island (please refer to Map 1). Eratap was 
identified as a demonstration site by the project in January 2011 and MESCAL is one of the first projects 
to be implemented at this site. Compared to the Amal/Crab Bay site, Eratap has more human influence as 
there are resorts and also small settlements within and around the demonstration site. 

The field team began working with the 16 communities of Crab Bay in April 2011 after an initial 
community consultation workshop. At Eratap the work began later in the year, in November 2011 also 
conducting community consultations. These two workshops had identified some important gaps that 
urgently needed to be addressed therefore an Action Plan was developed and implemented. To undertake 
projects in Vanuatu, it is important to consult the all stakeholders, especially the resource owners who 
could ultimately determine the success of the project.  
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Introduction  

The Land Survey Division of the Department of Lands and Surveying and Registry assisted MESCAL 
Vanuatu in the implementation of Outcome 1 of the Project through the updating of mangrove vegetation 
maps at the 2 demonstration sites. This is an important component towards achieving Indicator 2 of the 
project which is calculating the deforestation net loss of the mangroves at the demonstration site, in this 
case the Eratap demonstration site on Efate. The Baseline surveys and Mapping activity commenced from 
July 2012 through to March 2013.  This included a lot of different stages of surveying and mapping 
which will later be elaborated in this final report.    

Mapping of mangrove at the demonstration site is a key component of this project to ensure the total area 
of mangrove at the demonstration site is determined. Although there have been a lot of work done 
together with the Lands Survey division in Vanuatu there is  no work to identify mangrove areas from 
offshore mangroves to the back boundary species mangroves. This activity was successfully completed 
with the use of GPS for geodetic control and total stations for survey traverse and detail survey in the 
three sites.  With the baselines that have been created, we are now able to determine the total area of 
mangroves at the two demonstration site, from the offshore Mangroves to the high water mark and to the 
back boundary species.  This information is useful to us to be able to identify the threats on the mangrove 
ecosystems and with this information we can be able to help communities sustainable manage their 
mangrove ecosystems. 
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Mapping sites and Methods 

Amal/Crab Bay, Malekula Island (Malampa Province) 

Amal and Crab bay Mangrove pilot sites are located approximately 2 kilometers apart.  Approximate 
areas of pilot sites are 23 hectares and 150 hectares respectively. More detailed area calculations will be 
discussed later in this report.  

 
Map 2: Amal/Crab Bay Demonstration Site (Malekula Island) 

Baseline surveys for these two mangrove sites will be based on static GPS observations on strategic 
location determined by the Surveyor.  This will be followed by Total station Traversing and detail 
surveys.  

Activity 1 Geodetic Control Survey 

Three (3) Geodetic Survey Marks are created at Crab Bay using Dual frequency GPS receivers.   The 
Geodetic Survey Marks are cemented with galvanized pipe at the center.  Two Institute Researche de 
Development (IRD) Geodetic points, at Norsup and Ransari, are used as Base points to control the 
geodetic control survey at Crab bay. 
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Figure 1: Geodetic Survey Marks at Crab Bay 

At Amal, four (4) Geodetic Survey Marks (GSM) are established and observed using Dual frequency 
GPS receivers on static mode. The Geodetic Survey is controlled or based on the Crab bay geodetic 
survey mark (CRB1).   

Activity 2 GPS Processing and Network Adjustment 

Crab Bay 

Topcon Link software was used to convert Topcon raw data to RINEX format before converting to 
Ashtech format using GNSS Solutions software.   WinPrism (Ashtech) software was used for gps 
processing. Network Adjustment was done using Fillnet adjustment program.     

Ransari (RANS) IRD ITRF96 coordinates are used as Fixed Point and Norsup (NSUP) ITRF coordinates 
as check Point during processing (please refer to figure 2 below). 

 
Figure 2: Figure showing Geodetic Coordinates of Ransari and Norsup IRD points. 
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Final and adjusted geodetic coordinates for Crab bay pilot site are then placed into the Geographic 
calculator, which then transforms from Geographical to Universal Transverse Mercator projection 
(UTM), Zone 58 of the Southern Hemisphere.   The following table shows these results: 

ACRONYM  LOCALITY  LATITUDE  LONGITUDE  ELLIP/HEIGHT  GEODETIC 
SPEROID PROJECTION 

CRB1 CRAB 
BAY 

-16 10 00.34762 167 32 
00.13680 65.971 ITRF96  

N 8210949.742 E 770898.517  WGS84 UTM (58 S) 
N 59482.562 E 54516.956  International TM Malakula 

CRB2 CRAB 
BAY 

-16 09 59.70241 167 32 
01.77053 65.970 ITRF96  

N 8210968.986 E 770947.316  WGS84 UTM (58 S) 
N 59502.386 E 54565.493  International TM Malakula 

Table 1: Geographical to Universal Transverse Mercator projection (UTM) , Zone 58 of the Southern Hemisphere. 

 

Amal Area 

Geodetic control for Amal site was based from Crab bay (CRB1) geodetic survey mark. 

 
Figure 3: Figure showing geodatic coordinates on Amal Area 
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The table below shows the conversion of the Geographical to UTM, Zone 58 of the Southern 
Hemisphere. 

ACRONYM  LOCALITY  LATITUDE  LONGITUDE  ELLIP/HEIGHT  GEODETIC 
SPEROID 

PROJECTION 

AML1  AMAL  -16  9 
35.77076 

167 30 
52.48783 

65.497    ITRF96  

N 
8210949.742 

E 
770898.517 

 WGS84 UTM (58 S) 

AML2  AMAL  -16  9 
36.46352   

167 30 
54.17845     

65.519    ITRF96  

N 
8210968.986 

E 
770947.316 

 WGS84 UTM (58 S) 

AML3  AMAL  -16  9 
44.38940   

167 30 
54.19428     

65.581      

AML4  AMAL  -16  9 46.39100 167 30 
53.93948     

65.568      

Table 2: Geographical to Universal Transverse Mercator projection (UTM) , Zone 58 of the Southern Hemisphere. 

The outcome of this exercise was that Amal and Crab Bay now have finalized and adjusted geodetic 
coordinates that will prove to be very useful for further mapping and land surveys. 

Activity 3 Traverse of Mangrove Back Boundary and Mean High Water Mark 

The first step is to establish the Survey Traverse Route. This requires a lot of a head bush clearing for line 
of site.  Each line of site is required to be one hundred meters however it was difficult to achieve this in a 
lot of areas.   A few line of sites had to be reduced to fifty meters due to the conditions along the 
coastline.    At the end of each line of site, STM is constructed at ground level by cementing a (30 mm) 
construction pipe to ground level.  The survey traverse task is undertaken using Total Station (TS) 
Instrument and Prism Target (PS) set ups in order to obtain more accurate and precise measurement of 
baseline data within thick vegetation cover. The Survey crew comprised of two surveyors two survey 
field technicians and three laborers that were contracted from the nearby village.   At times there would 
be two Survey teams lead by a surveyor each doing line of sight establishment, traverse observations etc.   
Back species boundary was identified with color ribbons by the mescal country coordinator before survey 
teams are able to establish these positions. For crab bay the survey route was approximately four (4) 
kilometers and for the Amal site the use of three geodetic receivers reduced the time required to 
determine the Baseline Boundaries.    

Activity 4 Total Station Survey of Offshore Mangrove Vegetation Boundary 

This Stage involves Total Station observations at strategic locations at each site to observe and record 
distance and angular readings to a multiple Prism on a boat, for Amal and Crab Bay and on a canoe, for 
Eratap, in order to determine precise offshore mangrove vegetation positions that will determine offshore 
mangrove vegetation boundaries. Overlay of remote sensing images, satellite or aerial photography will 
enhance this baseline determination.  
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Figure 4: Total Survey Stations of Offshore Vegetation Boundary (Amal/Crab Bay) 
As the Amal and Crab Bay sites have just over a two kilometer line of sight from CRB1 (green point on 
Figure 4),  we identified CRB1 as our only safe strategic point throughout the whole bay.  From CRB1 
we observed that most of the offshore vegetation growth could be successfully surveyed using a total 
station setup, a boat and triple prism handled by a survey assistant on the boat.  This work required the 
team of three to start early in the morning and later during the day to avoid the midday sun and heat. We 
managed to complete this activity in one and half days.   Areas that we could not observe we used the 
satellite overlay to assist with odd spots that we picked up from total station traverse. 

Activity 5 Data Entry into LISCAD (Surveying Package) 

Total station traverse data was entered manually from field book into Liscad Surveying software.   
Coordinates are on UTM grid, zone 59 south.  As a result we are able to graphically display high water 
mark line boundary, offshore mangrove vegetation line boundary and Mangrove Back Boundary species 
line boundaries.   

 
Figure 5: LISCAD Output for Amal/Crab Bay 

Remote sensing overlay will validate and close certain gaps that our ground survey cannot determine. 
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Activity 6 Overlay of Remote Sensing Imagery 

The overlays helps identify and compare the ground surveys with remotely sensed imagery. The yellow 
line indicates the total station traverse route and the red line indicates the edge of major mangrove 
boundary.  This boundary on land is where the highest tides would reach.  Normal tides boundary is not 
indicated clearly beginning at point A to point B.  This boundary still needs to be identified and overlaid. 

 

Figure 6: Overlay of ground survey and remote sensing imagery data (Amal/Crab Bay). 

With these overlays we are also able to visualize and relate our Ground surveys with registered leases 
(pink), unregistered leases (yellow) and road networks (red) to give us some idea on Governmental 
decision making process.  

Activity 7 Determination of Major Mangrove Baseline Boundary Areas 

This stage required utilizing the remote sensing overlays with ground surveys to determine polygon areas.  
At this stage we realized that additional field work needed to be carried out on Crab bay.  The survey 
team did not determine the normal high water mark boundary within the salt marsh area due the 
accessibility of the area. Mangrove Back Boundary (MBB), High High Water Mark (HHWM) boundary 
and Offshore Mangrove Boundary (OMB) was clearly identified using Total station traverse and detail 
pick up technique. 
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Figure 7: Validation of Ground Surveys is done on Overlays  

 
Figure 8: Back species boundary to high water mark boundary and High water mark to offshore vegetation 
boundary 
 

 

Figure 9: Total boundary of Mangrove vegetation and HHWM Boundary 


















































































































































































































































