Lightning Talks by Students in the WATR
404/604 class

* Faith Angoro: Upper Watut catchment, Papua-New Guinea

* Sally Coates: Flood hydraulics in the Heathcote River catchment

* Mohamad Odeh: GIS-based stormwater modeling for Christchurch
* Sokna Ly: Water modeling for the Otaio catchment

* Michael Perry: Terrain analysis using Digital Elevation Models

e Sarah Giles: Story Maps of the Ashley River catchment

* Ellen Wadsworth: Story Map of the Grey River catchment



Upper Watut River Catchment — Papua New Guinea
By Faith Angoro

Land Use
* Large Scale Open Pit Mine

e Small Scale Alluvial Mining
e Subsistance Agriculture




Stream Flow Forecasting - GEOGLOWS
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http://tethys-staging.byu.edu/apps/streamflow-prediction-tool/map/?watershed_select=52&submit-go-to-map=
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http://tethys-staging.byu.edu/apps/streamflow-prediction-tool/map/?watershed_select=52&submit-go-to-map=

Flood Hydraulics in

the Heathcote
River Catchment

By Sally Coates
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Heathcote River Photos




Heathcote River Schema and Sample Cross Sections, Estuary Reach*

Legends:
9.97460: Surveyed cross-section.
94757 Interpolated cross-section.
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* ENCN444 “Water Infrastructure and Design” , Assoc Prof Tom Cochrane, UC



HEC-RAS Water Surface Profiles

Mean Annual Fhuad {15.9 m3/s) with no tide effect
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Mean annual flood at Buxton Terrace = 15.9 m3/s

10 year flood at Buxton Terrace = 22.5 m3/s

*manning’s n 0.035 LOB, channel, ROB

** manning’s n 0.035 LOB/ROB, 0.025 channel, ROB

*** manning’s n 0.035 LOB/ROB, channel 0.020 (upper cross sections) and 0.025 (lower cross sections)

1 downstream water level set at critical (free overfall)

Elewatian fm)

River Estuary

Upstream water level (m)
High Tide?

10.23

10.83

10.22

10.81

10.20

10.80

2 downstream water level set according to typical tidal amplitude for mean annual flood and 10 year design amplitude for 10 year flood




Modeling Rainwater Harvesting as a Low-Impact Development Practice
Using GIS-based Stormwater Management Model (SWMM).
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Special Topics in Water Resource Management

“Integrated Data to Support Water Modeling”

Professor David Maidment

Prepared by: Mohamad Odeh



“LOW-IMPACT DEVELOPMENT AND STORMWATER MANAGEMENT”

- URBANIZATION 4

- Total Impervious Areas
(Building, Street, Etc.) ’

- Storm water runoff & Urban Flood Risks/
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For better evaluation of LID impacts , GIS based SWMM model proposed

Input data:
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StreamOrde

Maps of the study area:

A. Imagery map showing the

boundary of the Catchments.

B. the DEM (Digital Elevation
Model 15x15m ) analysis and
Rivers Line.

. Slope of the Sub-catchments

. 3D Topography.

322 discretized sub-catchments

created in the study area.

mo O

3D Topography




(a) Sub-Catchment #214, (b) GIS-Analysis of the Beckenham  (c) Exporting to the SWMM model
near Beckenham suburb Sub-Catchment

Heathcote River
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The SWMM parameters which can be extracted from GIS datasets.

GlIS-based SWMM model can support. Type SWMM parameter GIS datasets
) Sub-Catchments Spatial location, Area, River Environment Classification
- Large-scale evaluation of RWH , ,
Impervious surfaces percentage, 15 m x 15m resolution DEM
stormwater management.
_ Improving accuracy in stormwater Slope, LID TIA, Outlet Building Footprint Data
runoff calculation per sub-catchment. Land use data, Soil data
Conduit Spatial location, Shape, Diameter, Depth Stormwater netowrk data
Junction Spatial location, Depth Stormwater netowrk data

Rainwater Outlet Spatial location, Depth REC, Stormwater network data




Water Modelling for Otaio Catchment

Course: WATR 604
Instructor: Dr. David R. Maidment

Presented by Sokna Ly



Otaio Catchment: Stream Orders

Kilometers

Stream Orders

B W ON =

« QOtaio Catchment has only 4 Stream

Orders

« By using GIS Q the total length of

each stream order can be determined

AAAAA

Stream | Total Length (Km) %
Order
] 127.738 51.5
3 37.372 15.1
4 19.019 /7.7

51.5 % of the stream length is

Stream Order 1




Otaio Catchment: Watersheds

* The stream orders that have been
classified are fed by little watersheds
« Each little watershed has a connection
with stream
Stream Total Area of %
Order | Watershed (Km?)
] 85.23 58.3
2 31.53 21.6
Watershed by SO 3 ] 9.96 ] 3_6
B
N S %j 4 9.52 6.5
A =
S R SR Y 58.3 % of the area of watershed is

Stream Order 1




Otaio Gorge: River Flow Modelling with HEC-HMS
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Terrain Analysis Using Digital Elevation
Models
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An Application - Watershed
Delineation

» Clip DEM to basin area with a buffer |EESSSGY
» Pit removal Stream Order %4 orderto
» Calculate drainage line

via flow accumulation threshold Steam Link %_ Save Stream
» Create stream links

» Determine area draining directly to each link
» Ensure that one polygon represents one catchment



Model Builder — An Intfroduction

Automate geographic information processing
Chain together various ArcGlIS tools, functions, and variables
Massive amounts of time saved

Gives greater opportunity to analyse other (larger, or more refined) areas of interest

ey .V VvV Vv

Pragmatically, gives a graphical representation of entire process to use for reference

Save Flow
:. Accumulation : Raster f{l‘zallculatnr

Extract by Mask




The Power of Terrain Analysis Using
Digital Elevation Models

» Define terrain flow accumulation threshold (when is a stream a stream?)

» Add stream order information to drainage lines

» Create buffer based on each stream order and combine

» Perform terrain analysis on any river catchment using only a digital elevation
model ond the Iocahon of any river source
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Presenting Using Esri Story Maps

& hitps/ficnzmapsarcgis XV @@ Story Maps | Story Maps X

“~ C () @ Secure | https://storymaps.arcgis.com/en w

i3t Apps For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now..

Story Maps ~ Apps Gallery Resources Blog My Stories Ellen ~  English ~ @esri
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Everyone has a story to tell.

Harness the power of maps totell yours.

Get the latest Story Maps news delivered directly to you. Sign up today.

Engage and Inspire Your Audience

By Ellen Williamson & Sarah Giles



The Ashley River/Rakahuri Catchment
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The Ashley River/Rakahuri Catchment using Story Maps

The Ashley River. Astorymap £ W &

Enter optional subtitie...
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Uploading Basemaps to use in Story Map

2 E:\UNI 2018\...\Ashleyredo.mxd
3\\file\UsersES...\AshleyRiver.mxd

4 C:\Users\ewi2..\AshleyRiver.mxd

5 E:\labS\LABS legit.mxd

6 \\file\UsersES\ewi24\..\\lab5.mxd

7 E\3..\arcsecongrunthrough.mxd

8 EN305 - lab 3\Floo..\Task 2.mxd

9 C:\Local\ewi2...\AshleyRiver.mxd
Exit Alt+F4
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Save A Copy...

Share As [Z] Map Package...
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B sign Out- WATR_ewi24 Create a map package containing
HE  ArcGIS Online... this map and all the data it
- . references zipped up into one
Page and Print Setup... convenient file, and either upload
D Print Preview... it to ArcGIS Online or save it to

. ¥ disk.

& Print..

Export Map...
@ Analyze Map...
[ Map Document Properties...
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Grey River Catchment

Greymouth
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Areas of Focus Within Grey River Catchment

Nelson Creek Swimming Hole
Reserve

Lake Brunner/Moana

Lake Brunner at Iveagh Bay
Taylorville Swimming Hole
Sawyers Creek at Dixon Park
Molloy Creek at railway line
Grey River before meeting
Tasman Sea
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