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Section 1: Project-based GIS

Impact analysis of two
proposed oil pipelines
in the Albertine rift
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Albertine Rift Pipeline Project

Objective:

Evaluate the potential
impacts of two proposed
oil pipelines on people,
wetlands, and ecologically
sensitive areas...
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Albertine Rift Pipeline Project

Clarified objectives:

For each route, estimate:
1. The number of people with 2.5km of the pipeline
2. The area of wetlands within 2.5km of the pipeline

3. The length of pipeline falling within a protected area



Albertine Rift Pipeline Project

Data needs:

* Proposed pipeline routes (provided, but poorly documented).
* Population data

 Wetland areas - Need to find...

 Protected areas



Albertine Rift Pipeline Project

Analysis:
* Create a 2.5km buffer around each proposed route.
* Tabulate total number of people within buffer
* Tabulate total area of wetlands within buffer

e Clip route segments found within protected area
e (Calculate total length of these segments



Plan of attack

Create a project workspace
Prep the pipeline data
Locate and prepare data:

— Population
— Wetlands
— Protected areas

Execute analysis
Have draft results prior to class on Tue, Jan 24t



Prepare pipeline data (provided)

MurchisonPipeline -

Search Project

MName
) EndPoints.shp
Routel.shp

Route2.shp

Layer Properties: Route1

General

Metadata

Elevation

Selection
Display

Cache
Definition Query

Time

Range

Set Data Source...

* Data Source
Drata Type Shapefile Feature Class
Shapefile Vihlab1data\MurchisonPipeline\Routel.shp
Geometry Type Line

Coordinates have Z value

Coordinates have M value No

Mo

+ Spatial Reference



https://env761.github.io/ConsGIS/DATA/MurchisonPipeline.zip

Guessing at projections

Check metadata/documentation

Geographic or projected?

» zoom to layer & look at the coordinates

Which projection?

» Anything to narrow guess? (location? feature?)

» Change coord. system of data view to find match.

5.6660282°E 1.4684205°N W |

Map Properties: Map

General

Extent

Metadata

Elevation Surface
Coordinate Systems
Transformation
llluminaticn

Labels

X
Select the Coordinate System to view the available options.
Current XY Details Current Z
WGS 1984 UTM Zone 36N <None>
XY Coordinate Systems Available | Search ad ‘ % &
&

4 Projected coordinate system
b ARC (equal arc-second)
4 Continental
4 Africa
@ Africa Albers Equal Area Conic
(f"”) Africa Equidistant Conic
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Guessing at projections...

Data Frame Properties

0

£ Geographic Coordinate Systems
= £ Projected Coordinate Systems
£ ARC (equal arc-second)
= 5 Continental
= 5 Africa

—’ﬁ

s = Alhara
Hi = K10
-

- e o

Close, but not quite...



Guessing at projections...

El [ Projected Coordinate Systems
B3 ARC {equal arc-second)
= £ Continental

= 5 Africa
{2} Africa Albers Equal Area Conic

q@

() Africa Lambert Conformal Conic

Bingo!

Next:
* Define projection
and/or project data



Searching for Data

e Public domain data = Population W seoac

* On-line geospatial data platforms:

— PEE RN - Wetlands

— DATA"@ BASIN = Protected areas



Population Data

Demographics: GRUMP

* Global Rural-Urban Mapping Project, V.1 (GRUMPv1)

http://sedac.ciesin.columbia.edu/maps/gallery/collection/grump-vl
— Dates: 1990, 1995, 2000
— 30 arc-second (~1 km) resolution

— Modeled from night-time lights and buffered settlement points



http://sedac.ciesin.columbia.edu/maps/gallery/collection/grump-v1

Population Data

Locate\download population data for Uganda
Add to map & symbolize
Is the dataset properly georeferenced?

Should you [re]project the data?



Population - Landscan

Sakai...

| Up one level

Data Sources and leads

iﬁ] Conservation-GeoPortal-Intro-demo.ppt

[ Data 101: Fundamentals of data in GIS (USAID) East View Geospatial LandScan Global Archive.

L] Duke Library: Data and GIS Services Format: {3 Database; {3 Internet resource; i Serial

| 9 nttp:iispatialreserves.wordpress.com/ Fublished: [Minneapolis] : East View Geospatial

ﬂq Kerski_PublicDomainData_Chaper1.pdf Language: English

[ Link to Decker (2001) - Conservation Data Sources Online Access: (RGN G

| | The GIS Guide to Public Domain Data (Kerski 2012) Summary: The LandScan Global Population Database provides global population

i "] Land5can population data accessible via Duke Libraries distribution in a gridded GIS format at 30 arc-second resolution
(approximately 1x1 km cells). Oak Ridge Mational Labaoratory developed
e modeling technigues to disaggregate and interpolate census data within
administrative boundaries to create a GIS layer showing population
distribution as accurately and as timely as possible. EastVi... (see more)
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ArcGIS Online

e Search by theme: wetlands

|:| Map i Cataleg X -
@ @“:' » Portal » All Portal Search Results for 'Wetlands' » - "E,} |Wet|an|:|5 x -
Mame Type Date Owner Metadata” Geography Table
| MNational Wetlands Inventory - Wetlands Map Image Layer  7/1/2019 2:02 PM mitch_bergeson@fws.
11/28/2018 10:22 AM National Wetlands A

Mational Wetlands Inventory - Wetlands
MNational Wetlands Inventory - Wetlands
e Maryland Wetlands - Wetlands (Mationz
9 Maryland Wetlands - Wetlands, Polygor
e Maryland Wetlands - Wetlands, Polygor
0 USA Wetlands

Wetlands

] Maryland Wetlands - Wetlands, Linear (|
FWS HQ ES MW Wetlands

B! DEC Freshwater Wetlands

U Great Lakes Protected, Restored and Ent
2010 DNR Wetland

|:| Mational Wetlands Inventory - ArcGIS M
B NWI Wetlands (5 Mile)

Bl AAandand Wetlande - Wetlande |inaar ff

Map Image Layer
Map Image Layer
Feature Layer
Feature Layer
Feature Layer
Feature Layer

Map Image Layer
Feature Layer

Map Image Layer
Feature Layer (Hos
Feature Layer (Hos
Map Image Layer
Web Map

Feature Layer (Hos

Ecatura | avvar

71/2019 2:02 PM
8/2/201912:02 PM
8/27/2019 3:34 PM
8/27/2019 3:34 PM
1/6/2020 11:22 AM
1/6/2020 3:36 PM
8/27/2019 3:34 PM
11/4/2019 12:25 PM
2/3/2016 11:03 AM
12/4/2019 4:12 PM
1/4/2017 12:533 PM
71,2019 2:02 PM
313/2019 12:22 PM

QLITMG 224 DRA

FDEPOpenDataPortal

mitch_bergeson@fws.

mdimapdatacatalog
mdimapdatacatalog
mdimapdatacatalog
£
Michael5emenek

mdimapdatacatalog

richard_easterbrook@f

David.Ettere_MNYPA1

stephanie.hickel@tnc.

kim7785

mitch_bergeson@fws.

David.Ettere_MNYPAT

rrrirnandataratalon

Inventory - Wetlands
Web Services (REST, KML,
WMS)

-."'t

Tags wetlands, Bogs, Fens, Fish and
Wildlife Service, FWS, Hydrography,
Marshes, Mational, Surface Water,
Swamps, Wildlife, Federal, MW,
Mational Wetlands Inventory



ArcGIS Online
* Search by location: Albertine-Rift Uganda

I:' Map ] Catalog X -
'i(:—:' 'ﬁ“} |:| v Portal » AllPortal Search Resultsfur[lganda‘-."'."etlandst}rpe:package' - EI Uganda Wetlands type:packac X ~ | B0
Mame Type Brarte Sfiner Metadata Geography Table
+ Wetlands extent and types for Uganda - Layer Package 541272011 11:06 PM conshbio
= Wetland area per capita for Uganda (Dal  Layer Package 171472011 3:40 PM conshio Wetlands extent and &

types for Uganda -
1996 (Data Basin
Dataset)

Tags Data Basin Dataset,
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Data Basin

Sign Up | Signin~ | Support ~

o~ A A
Search by keyword or location U-l'l

DATA (g% BASIN

Get Started Explore Create Community My Workspace

Data Basin is a science-based
mapping and analysis platform
that supports learning,
research, and sustainable
environmental stewardship.

What is Data Basin?
3 A,

What can | do?

Who is using Data Basin?

How do | start exploring?

e Search by theme, location, or both...



Data Basin

Search: | AlofDataBasin v | protected areas uganda more options

Sort by: [Relevance =| Display ga [i=

- # . Uganda protected areas <:|
j gl National Forest Authority

: » ‘[-; Gazetted areas of Uganda as of 2007, - Open in Map
7 ) Conservation Biolog

B - Add to My Workspace
Download ArcGlS Layer Package

Protected Areas Cownload Zip Archive

------

o WDPA with minor editing by Lindsay Spurrier 2012

- Protected areas of Tanzania
Pt Lindsay Spurrier (4pr 15, 2013)

* Download, extract, add to map. [Reproject]



All data prepped...

[EEELIE]
| B = Layers
5] EndPoints
Location

Q Kabale parish refinery

t Murchison falls processing fadiity
= Route2

-_—

= Routel
-_—

= ProtectedAreas
S

= Wetlands
=

E M Population

People / pixel

[]< 100
[]101-200
[]201-300
[T 301 - 400
I 401 - 500
M - 500

= [v] Basemap

NatGeo_World_Map




Analysis

* Population
— Buffer pipeline route 2.5km
— Zonal Stats as Table (Buffer on Population) ~36 k people

* Wetlands
— Clip wetlands feature class with buffered route
— Calculate total area (km2) ~56.2 km?
~ED 4 lepn?
* Pipeline in protected area

— Clip route using protected area feature class

— Determine total length (km) ~45.3 km
242 A e



Report results

Compile results concisely and effectively...
* For each proposed route:

» Number of people affected?
» Area of wetland affected?

» Length within protected area?



