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(Su'a fa'aoti le utu a le faimea.) 

Greg Jackmond, Archaeologist - CSS/NUS
Presentation Notes
Welcome - Today I would like to introduce Utu - The Samoan Archaeological & Cultural Heritage Database for the Independent State of Samoa. Utu is derived from the proverbial expression: Sua faaoti le utu a le faimea , meaning: Let the fishermans bamboo receptacle be completely emptied out. Said as a request for more stories or songs from visitors.
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Utu – Time Line
2014 : Planning / Research

Archaeological Publications 
Anthropological  Publications
MESC (Ministry for Education

Sports & Culture)
Historical Documents

2015 : Funding Sought
AFCP (Ambassadors' Fund for

Cultural Preservation)
2016 ---- : Implementation -

Data Collection, Research,
and Data Entry

Presenter
Presentation Notes
Let me give you a little background on Utu. Utu started as an Idea in 2014 to develop a container - so to speak -   for the information on the archaeology & cultural heritage of Samoa. -   Hence the name Utu - in Samoan, a container where one stores things of great value - Funding was sought in 2015 - And in 2016 CSS received a 2 year grant to start Utu’ - We have been constantly adding to the GIS Database ever since by inputting data from previous research and doing Original Research of our own.



Utu – Present System
Software: 

QGIS 3.20.2

Hardware: 
Intel i7 - x4
64GB Ram
GTX 1060 8GB Video Card
Dual 28” Monitors
8TB Shared Hard Drive
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Utu is a GIS Database (SQLite Databases) built using - Qgis 3 - It is powered by an Intel i7 quad core processor with 64 GB Ram, a GTX 1060 8GB video card with dual 28” monitors, and uses an 8TB shared hard drive for storage.



Shared Drive

Data available to all

Utu

Presenter
Presentation Notes
A Shared Drive means that all the data is stored in a single SQLite database and is available to all the users at CSS.  When data is updated it becomes instantly available to all users. Personal work can be changed and may be stored on individual drives. But for data safety - Users can use but not change Utus original data. Only the System Administrator has read/write access and can make pertinent changes to the Utu database.



Basic Layout
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The system is built for ease of access. The user can start with a predesigned basic map and add to it the information they desire from Utu through the addition of  Layer Files that access the data available in the Utu database.



Layer Files - Map overlays 
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We have added approximately 100 layer files or map overlays arranged in >15 categories for ease of access.



SoilMap1956

Digitized Map Data

Aerial Photos – 2015
and 1954

Historic - 1839

Soil Map - 1956

Historic - 1914 Historic - 1921 Historic - 1990

Historic - 1900

Geological Formations Soil Map 1961
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Here is an example of some of the digitized map data that are available.- Aerial Photos - Historic maps - Geological maps



SoilMap1956

Map Shape Files

Island Outline

Land Tenure

Soil  Type

Roads – Rivers - Villages Forestry - 1954 Geology Shape - 1961

Soil – Agricultural Use

Forest 1989 Land Use
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We also have various shape file maps: -  Roads, Rivers, Villages - Land usage - Geology & Soil



Maps :
Aerial 
Photos

SoilMap1956

SoilMap1956

1954

2015
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Here are some larger scale examples of the maps available in Utu



Maps : 
LiDAR

SoilMap1956

SoilMap1956

HillShade

SkyView
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LiDAR - that allow us to look through/around vegetation to see what is hidden underneath.



Maps : Topographic
Map Legend

Map Legend

1966

2000
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With the use of our GIS system we can digitize previous information.  Here we have an example of some of the data available from previous paper/topographic maps.



Survey Maps – Historic & Recent 
Map Legend

Map Legend

1966

2018

Samuau

1 mile

100 meters
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Here is an example of some additional digitize information, This is an example of some of the data available from previous/historic and recent archaeological surveys.



Maps : Shape files & Overlays
Map Legend

Map Legend

1954 - Foresty

1961 - Land Classification
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Utu as well has shape files and overlays showing land use and classification, among other things.



Maps : 
Historic

SoilMap1956

SoilMap1956

Upolu 1921

Apia 1900
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And Historic Maps - that allow us to look back in time.



Archaeological Data
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CSS have already input thousands of Archaeological data points (sites) into our SQLite database. And the number grows daily.



Attribute Tables – SQLite DBs
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Here is what just some of the data looks like in a spreadsheet or common database format. When it is all shown at once it becomes an almost overpowering collage of data.



Data Display
Digitized Historic Survey Enhanced Utu Information
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We can just as easily pull out and display the data on any number of available maps such as over aerial photos or LiDAR to gain a different perspective.



Archaeological Sites
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 Here is a general overview showing some of the Archaeological features located to date.



Archaeological Sites
(close up)
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This is an example of what can be seen on closer inspection (Palauli, Savaii)Remember that each dot on this map has access to additional data from the Utu database.



Archaeological Site Data
Photo Popup - Show Map Tips

View Photo – Identify Feature

Attributes – Identify Feature

View Publication – Identify Feature
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Along with the standard database data (location, length, width, etc) we can also access additional imbedded data. We have easily accessible popup photos that can be enlarged and studied, as well as links to publications, web sites or illustrations on the different sites.



Media Data
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 Along with the written data we have numerous photos, videos, and interactive 3d renderings accumulated during our work.



Media Data
Display Media – Video

Display Media – 3d
Display Media – 3d

Display Media – Photo

Photo Popup - Show Map Tips
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By selecting a particular site one may have access to the following media data. [explain] A popup photo, which can be enlarged. Videos of the site. Interactive 3d renderings in a variety of formats.



Data Analysis - Adze Data

Adze Count by Village

Attributes – Identify Feature
Adze by Location

Adze Count by Geology
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So, once we have all this data in Utu, what do we do with it, besides look at it… We analyze it. QGIS allows us to visualize data in various ways. Here is an example using our data on Samoan Stone Adzes. [explain] Besides being linked to basic data (upper right), it can also be linked to publications, web pages, illustrations. Or combined with village shape files to give an “Adze Count by Village” (lower left), As well as combined with geological info to give “Adze count by geological formation” (both in vivid color).



Data Analysis 
Arch Data

Platforms
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QGIS also allows us to better understand the mounds of data in Utu. Here is an example using our data on the location of over 7500 ancient Samoan Platforms. [explain] When it is all seen together it is an overwhelming mass of data (upper right), but QGIS again allows us to combine and analyze data, in this case with the use of a simple grid we can easily calculate and display visually (in color) the density of platforms per area.  Using color, with this second map (lower left) you can get a better understanding of the number of platforms in a given area. (see enlargement – lower right)



Data Analysis - Discovery
Simple Aerial View LiDAR View LiDAR w/ Contour

Shape File Overlay

3d – LiDAR
3d – LiDAR - Contour

w/ Shape File Overlay
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QGIS also lets us use maps in combination to discover and investigate new archaeological features.Here . . . [explain]  We start with an aerial photo (not much to see except trees). But insert the LiDAR image of the same area and shapes start to appear (100x200m platform). Combine the LiDAR and contour maps and we start to understand better. Insert 3d and it becomes quite clear. - The combinations are endless and the information enlightening.



That is equivalent to: (choose 1)

Already Contains
½ Terabyte of data

(500,000,000,000 bytes)

155,000 Cell Phone “selfies”

250,000,000 Double Spaced Typed Pages of Text
[210,000 copies of the Bible]

8500
[354]

Hours Music
[Days]

500
[20]

Hours of Youtube “Cat” videos
[Days]

250
[125]

Hours of Movies
[ 2 Hour Movies]

Utu
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Utu is far from finished, and will probably always be a work in progress. Data is continually being added to the system. Utu Presently contains over ½ terabyte of data . . .  That is a 5 with 11 zeros - so how much is that really - (read chart) . . .  So, what else can we do with all this data?



Online Map Server

QGIS Additions
samoanstudies.ws/ACH
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QGIS Additions - CSS has already developed an online map server to display the SkyView Factor LiDAR images, Aerial Maps, and data that have been rendered for Samoa, …. and we are also always expanding our efforts.



Online Map Server - LiDAR

samoanstudies.ws/ACH
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This map server contains a tutorial on archaeological features and will allow anyone with internet access and an interestin Samoan archaeology & cultural heritage to view much of the data that CSS has accumulated for Samoa and investigate this previously unseen cultural treasure for themselves.  



Online Map Server - Aerial

samoanstudies.ws/ACH
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Thru the use of the same technology that allows us to use overlay maps in Utu  visitors are able to overlay aerial photos on to the selected LiDAR images to better recognize what they are seeing. 



Recorded Sites

Crowd Sourcing 
samoanstudies.ws/ACH
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We have also made it possible for volunteers to review previously identified sites . . .  and to Detect,



Site Detected & Vectored

Crowd Sourcing 
samoanstudies.ws/ACH
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vector in, and submit possible archaeological features they have found, to CSS to be included in Utu. …. . .  The CSS Map Server can be accessed at - samoanstudies.ws/ACH - Or just Google - “Centre for Samoan Studies Map Server”



Utu

Sāmoan Archaeology and 
Cultural Heritage Database

for the Independent State of Samoa
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This concludes my quick, though I hope informative, overview of Utu – the Samoan Archaeology and Cultural Heritage Database for the Independent State of Samoa  --- Any Questions?????[Presented at: FOSS4G 2021 Oceanic Conference - Apia, Samoa - 12 Nov. 2021]
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