LIDAR AND BATHYMETRIC REMOTE SENSING
APPLICATIONS IN MAPPING COASTAL EROSION
YAQUINA HEAD, OREGON

By Brooks Adam Hadsall
Geography 493/593 - Digital Terrain Analysis

* KEY QUESTION *

CAN LIDAR AND OTHER REMOTE SENSING
TECHNIQUES BE USED TO EFFECTIVELY MODEL
AND LOCATE COASTAL AREAS AT-RISK OF A
DOWNSLOPE EVENT?
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% RESEARCH OBJECTIVES *

1. WHICH AREAS ARE MOST SUSCEPTIBLE TO
EROSION FACTORS SUCH AS TIDES, WAVES,
GRAVITY AND SOIL LOSS?

2. BASED ON THE WEIGHT OF RISK FACTORS,
CAN THE POTENTIAL FOR A DOWNSLOPE EVENT
BE MODELED? (STATISTICS!)

3. WHAT OTHER FACTORS COME INTO PLAY?

% ASSUMPTIONS*

1. MACRO FACTORS > LOCALIZED FACTORS.

WAVES, TIDES, AND WIND ARE KEY PLAYERS.

Hilary F. Stockdonf, Asbury H. Sallenger Jr., Jeffrey H. List and Rob A. Holman - "Estimation of Shoreline Position and Change
Using Airborne Topographic Lidar Data" Journal of Coastal Research, Vol. 18, No. 3 (Summer, 2002), pp. 502-513

2. VEGETATION IS NEGLIGIBLE. 068
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% BACKGROUND INFO *
1. YAQUINA HEAD

% PEAK PRECIP: DEC - JAN, 12”/MONTH

% BACKGROUND INFO *
1. YAQUINA HEAD

% EARTHQUAKE/TSUNAMI(?)
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% KEY INITIAL DATA LAYERS *

1. NOAA COASTAL DEM: OR 1/3 ARC-SECOND
NAVD 88 DEM.

2. NOAA BATHYMETRY: 1 ARC-MINUTE
BATHYMETRIC RELIEF MODEL.

3. FUGRO VESSEL-BASED LIDAR: PELAGOS
MULTIBEAM SURVEY. 66®

4. NVS SHORELINE EROSION DATA: (COUNTOUR
CHANGE.)

5. WUNDERGROUND TIDAL AND WIND DATA.

* METHODOLOGY & WORKFLOW *
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% CRITERIA FOR DETERMINING
PROBLEM AREAS *

1. TIDAL PRESS X TOPO. GRADIENT = 15.0
AS PER NOAA. ACCOUNTS FOR TIERS 1,2 AND 4!

2. SOIL ORDERS = 456G, 42E

45G - NESKOWIN-SALANDER SILT LOAMS, 35 TO
65 PERCENT SLOPES.

42E - NELSCOTT LOAM, 12 TO 50 PERCENT
SLOPES. ACCOUNTS FOR TIER 3!

3. WINDSHEAR GRADIENT/SPEED. TIER 5?!?!

TREAT AS AN ADDITIONAL SLOPE (?)
SET ARBITRARY CUT POINT.

% STEP-BY-STEP: DEMS*

Yaquina Head - NewPort, OR




Yaquina Head - NewPort, OR
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% STEP-BY-STEP:
THE MERGED MODEL *
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% STEP-BY-STEP:
WAVE ACTION*

07 AM PST Thu Deg 12

Presious obsenations
Bobs Bobobe B B be B B BB b
MMOD  TIME WDIR WSPD GST WVHT DPD APD MWD PRES PTDY ATMP WTMP DEWP SAL VIS TIOE
(PST) s ks sec sec n m FF'Fpsunmi
12 650am SSW 136 185 41SSE 3014 «000 478 478 - .
12 550am S 175 194 43SE 3013 001 471 478
12 450am § 185 175 40SSE 3016 000 458 475
12 350am S 194 38s 3014 -002 464 475
12 250am SSE 194 IBWNW 3014 002 454 477
12 150am 175 42WSW 3016 001 454 434
121250 am 185 44W 3018 001 488 489
111150 pm nr s4w 3016 001 475 489
111050 pm 78 S1WSW 3017 001 454 487
11 950pm 58 59W 3017 001 488 485
11 850pm 78 S5WSW 3018 487 a8
1 750pm 58 71w 3018 54 284
1 650pm - 19 85W 3019 60 484
1 550pm - 19 83 WSW 3020 459 482
11 450pm 87w 3021 459 82
1 350pm - 67W 3022 004 485 432
11 250pm 65W 3023 73 482
1 150pm s3w 459 484
111250 pm 1w R 448 482
11150am 56w 42 484
111050 am 57 wsw 4 482
1 950am 55w 001 432 280
11 850am 1 59w +000 433 480
1 750am 10 57W 3028 001 428 480

% STEP-BY-STEP:
TIDE ACTION*

NH Totals 25hr mean: From 03-Dec-2013 20:00 HZGMil'Dec 12
, o N—Dalc—201ﬂ EUI‘BG GMT

'NOTE: Gata outside color range will be saturated
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% STEP-BY-STEP:
SOIL ORDERS*

Lincoln County Area, Oregon (OR638) ®

Map Map Unit Name Acresin  Percent
Unit AOI  of AOL
Symbol

3c Bandon fine sandy 68.1
loam, 3 to 12 percent
slopes

3 Bandon fine sandy
loam, 12 to 50 percent
slopes

an Beaches, 1to 3
percent slopes

Brenner silt loam, 0 to
2 percent slopes

Depoe loam, 0 to 7
percent slopes

Klootchie-Neotsu sift
loams, 30 to 60
percent slopes

Lint silt loam, 5 to 25
percent slopes

Nelscott loam, 3 to 12
percent slopes

Nelscott loam, 12 to
50 percent slopes

Neskowin-Rock
outcrop complex, 20 to
99 percent slopes

Neskowin-Salander silt
loams, 5 to 35 percent
slopes

Neskowin-Salander silt
loams, 35 to 65
percent slopes

Nestucea silt loam, 0
to 2 percent slopes

% PUTTING IT AL TOGETHER...*

= % //3?: 7
Yaquina Head - Newport, OR| i 7.
TS B R
&

Erosion Index

[ lo-sssaa4mss

| 3 saa14965 - 1 72052642
[ ] 1 72052643 - 23 71362323
I 2371362324 - 41 15812767
[ 4115612768 - 60 50544730

MODEL SEEMS TO
SUGGEST THAT
SOUTHERN EDGE
COAST OF YAQIONA
HEAD IS MOST
SUSCEPTIBLE TO
EROSIVE FACTORS!

DOES THIS COINCIDE
WITH NOAA’S
FINDINGS?



Newport
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We apologize for the inconvenience, but Windows did wot start successfully. A
recent hardware or software change might have caused this.

If your computer stopped responding, restarted unexpectedly, or was
automatically shut down to protect your files and folders, choose Last Knoun
Good Configuration to revert to the most recent settings that worked.

If a previous startup attempt was interrupted due to a power failure or because
the Power or Reset button was pressed, or if you aren’t sure what caused the
problem, choose Start Windows Normally.

Safe Mode
Safe Mode with Networking
Safe Mode with Command Prompt

Last Knoun Good Configuration (your most recent settings that worked)

Start Windows Normally

Use the up and down arrow keys to move the highlight to your choice.
Seconds until Windows starts: 24
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% SEVERAL OF MY ASSUMPTIONS
WERE ERRONEOUS *

1. VEGETATION IS FAR
MORE IMPORTANT THAN
SOIL QUALITY!

2. WIND OVERESTIMATED.

3. VESSEL-BASED LIDAR
NOT PRACTICAL FOR
STUDIES OF THIS
NATURE.

*HISTORICAL (EL NINO)
SURVEYS.

4. ESSENTIALLY, ENTIRE
MODEL WAS CORRECT
BUT SKEWED.
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* QUESTIONS? *
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