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WELCOME TO THE
WORKSHOP

Facilitators:

Lynda Wayne

NSGIC Data for the Nation Project Manager

Phil Worrall

NSGIC Data for the Nation Project Engineer

Logistics
= Workshop is being recorded

= Add your name and
organization into the chat

= Enter questions into the chat




WHAT IS DATA GAP
ANALYSIS?

Data gap analysis is the: esired State
= identification -
= assessment and

= addressing

of areas with no coverage for a
specific data theme.

-

Data gap analysis enables you to:

- develop site specific strategies for
completing data coverage.




WHY 3DEP GAP ANALYSIS?

asol w/16/2821

3D Elevation Program: FY21 Broad Agency
- e aAmouncement Partnership Propasals
National 3DEP program objectives:

3DEP QL2+ national coverage (in
progress) by 2023

plan for the continued maintenance of a
national elevation dataset post-2023.
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Even those with few gaps need strategies
for acquisition:

= the smallest gaps can be the most
challenging : _ 7 s

large gaps may be addressed by a = : T P

L

single solution. . e

National 3DEP Program Objectives

* national QL2+ coverage or in progress by 2023

* things will not simply end at that point, we need to begin planning now for what the
next phase of 3DEP data maintenance and updates looks like

Even those with few gaps need strategies for acquisition:

* sometime the smallest gap can be the most challenging

* large gaps may be resolved with a single solution

* therefore the amount of white space does not necessarily drive the need



Workshop Two: Gap Analysis Process

-

3DEP GAP ANALYSIS
WORKSHOP SERIES

A series of 2 hour workshops in
alternating months (Feb, Apr, Jun, 2)

based on a step by step approach
work collaboratively to explore /

outline method of approach
v

5
gap reasons and strategies Workshop Three: Plan of Action

not prescriptive, supports
development of a custom approach

gap strategies

includes interim activities that
provide content for the next
workshop.

¢ optional showcase of plans of action
in August or at NSGIC Annual =4
Conference.

This is the first in a series of workshops intended to be held bimonthly
<review bullets>

Participant engagement will be important to the success of the workshop series.

Workshop One
* anoverall introduction
Workshop Two
* focus on the process of gap analysis and compile the reasons into common
issues
Workshop Three
* work collectively to derive strategies to address the issues
* compile strategies into a plan of action



Homework Check

= USINTERAGENCY

== ELEVATION INVENTORY

US Interagency Elevation Inventory (USIEl) Update (https://coast.noaa.gov/inventory /)
* Does the information reflect your understanding or your 3DEP coverage?
* If not, what differences did you find and why do you think there are differences?

For those that participated in the first workshop, you were asked to visit the US Interagency

Lidar-Tope
2020 Maine Southern Coast ME QL2 Lidar

OLLECTION DATE i
Apr 3, 2020 - Apr 2, 2022 In Progress

Data Access Metadata Additional Resources
N/A N/A NiA

Record Owner: For More Information Contact:
usGs 3dep@usgs.gov

Web Service Link:
N/A

3DEP Quality Level:
2

Meets 3DEP:
Expected to meet

Reason Data Does/Does Not Meet 3DEP:

QL2 or better quality lidar data with USGS Base Spec v1.2 products

Meets 3DEP LFC:
Expected to meet

Elevation Inventory and review your existing 3DEP coverage.



Considering your specific 3DEP gaps, what are the
reasons for those gaps?

Lack of
Federal $ on
certain

'S Federal
Lands: NPS™

Beginning to $568 One county was R Only Federal
; ! _ counties have 5 Lack of local funds
age olfa (>6 Often, urban areas will have collected in previous o capaciy 1o Mo atate dollare to $$ “a"ﬂhlle to participate in
year C.l’ ) money to cost share, but not rural version of 3DEP specs make use of use to facilitate Tnoney chiy: collection
data™ counties. Rural area are more the data. collaborative fm_' "?‘.’
dependent on federal only projects prictities

projects, which depend upon
federal priorities for funding

REASONS FOR GAPS
WORKSHOP ONE: PARTICIPANT RESPONSES

During the last workshop we generated reasons for gaps in 3DEP coverage.



Lack of Support

+ local/regional stakeholders A_(x_ess_LLnlﬂgﬁo_nﬂﬂg
don't have capacity to Us€ Restrictions
the data o tri
Lack of Fundin « not all stakeholders need . ::ilbi:;r‘:?:;ullaﬁons
lecie e fueind highss quality 4 K Qeogrdphic challenges
« lack of local funding « low population density |
« lack of funding in rural areas . )
. different budget cycles Communicgation
e no $ for coordination work e Chollen ges

« lack of federal funds for
federal lands
e lack of private contributions

« difficult to track federal
interests

+ no central POC coordinator

« difficult to identify and
solicit partners

ACTIVITY: REVIEW AND REFINE GAP REASONS

to acquire privafe lands

GO TO JAMBOARD LINK IN CHAT

The reasons generat i

ed during the workshop h

. . a - |
o refine ne - st p have been compiled into categories. Let’s take

3DEP Gap Reasons Review Activity

https://jamboard
_ .google.com/d/1obL
uspethoring /10bLoOIRBzdJYK6HF3m9ZUSo05A57gA4IN6XtK1LBvKg/ed

We’'l i i
| use the final list as a template for generating strategies



existing
planned

‘.reason

map 3DEP coverage map gaps prioritize gaps
A suggested approach demonstrating the full range of Map examples are courtesy of
options — States can use steps and modify components The Washington State Lidar Plan, NOAAs IWG
that are most relevant to meet their needs. Spatial Mapping Prierities Tool, and the USGS

3DEP Program

3DEP GAP ANALYSIS PROCESS OVERVIEW

PHIL WORRALL, NSGIC DATA FOR THE NATION PROJECT ENGINEER




Step 1. Create a Statewide Lidar Coverage Map (Map 1)

Step 2. Create a Statewide 3DEP Gap Map (Map 2)

Step 3. Conduct a Statewide 3DEP Gap Prioritization Survey
(App 1)

Step 4. Create your State’s 3DEP Gap Action Plan

Step 5. Update your State’s 3DEP Plan

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEPS 1-

J
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Step 1: Create Statewide Lidar Coverage Map (Map 1)

1. Identify and attribute:
(Layer 1) Existing Lidar data collections (3DEP & Other)
(Layer 2) In-progress Lidar data collections (3DEP & Other)
(Layer 3) Planned Lidar data collections (3DEP & Other)

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 1

11



Step 1: Create Statewide Lidar Coverage Map (Map 1)

2. Recommend using the following information sources:

a. USIEI Inventory Map [LINK]
b. USGS 3DEP Current Program Year Status Maps [LINK]
c. SeaSketch Status / Planning Map [LINK]

d. Your own “State 3DEP Status & Planning Mapl[s]

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 1
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Example: Washington State
was a fairly early adopter of
lidar data and has worked on
collecting data for various
purposes since the late 1990s.

Technology enhancements and
environmental change have
spurred the need for repeat
collections and there are now
dozens of lidar collections
across the state for everyone to
use.

Even though there are a lot of
lidar data available across the
state, statewide coverage has
not yet been achieved. Lidar
data can also vary in quality,
and some areas only have
lower quality data and cannot
meet all of the requirements of
| the applications the data need

' Lidar Across Washington State (as of September 2020)

%

Pacific fm
Natjonal Pack
Reserve

WA_Iidir_illdELOQPfHOlD:
Project nez_perce_asotin_2016
| Name
| Acquisition 2016

Year
/' Resolution, 3.00

in feet

Nationsi Forest

UsGS

Quantum Spatial, Inc

gl

Loy, Southeastern WA
Mountains,

Map Layer showing all existing Lidar Data in your state (3DEP & Other)

Step 1: Create Statewide Lidar Coverage Map (Map 1)

be_nez_perce_asotin_2016_3pnt0_

10/29/2016 - 11/13/2016

Collection over Northwester

»
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Example: Washington State
was a fairly early adopter of
lidar data and has worked on
collecting data for various
purposes since the late 1990s.

Technology enhancements and
environmental change have
spurred the need for repeat
collections and there are now
dozens of lidar collections
across the state for everyone to
use.

Even though there are a lot of
lidar data available across the
state, statewide coverage has

not yet been achieved. Lidar . Couny Bouncares
data can also vary in quality, - 150 Mles A . 05 arcoveag
and some areas only have — — N o vapragus

lower quality data and cannot

meet all of the requirements of
i licati Iq] i ata need Map Layer showing all existing Lidar Data in your state (3DEP & Other)

Step 1: Create Statewide Lidar Coverage Map (Map 1)

14



Step 1: Create Statewide Lidar Coverage Map (Map 1)

Example: Washington State
was a fairly early adopter of
lidar data and has worked on
collecting data for various
purposes since the late 1990s.

Technology enhancements and
environmental change have
spurred the need for repeat
collections and there are now
dozens of lidar collections
across the state for everyone to
use.

Even though there are a lot of
lidar data available across the
state, statewide coverage has
not yet been achieved. Lidar
data can also vary in quality,
and some areas only have
lower quality data and cannot
meet all of the requirements of

Nanaimo

Olympic

National Park

Coastay Ranges

Map Layer showing all in-progress Lidar data projects (3DEP & Other)

Abbotsford
Nory

Lascades §

§ INauonal Park

A Victoria

Rchot;
al Forest

o Portiand

Wenatchee

fakima

Colville
National Forest

Lake Roosevelt
atienal
R s

QSpnkane

upcoming_lidar_2020

=)
<
n
©
z
°
c
=
®
=1
w

Coeur D Alene
Natlonal Forest

Preliminary Name

NaTGRaTFarest

Rlite

Columbia Basin
east2019

4,668,080.00
2019

FEMA

Néz Perce
National

Historical Park :

L the applications the data need
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Step 1: Create Statewide Lidar Coverage Map (Map 1)

Q.Al’:botsfm‘d o ) Grand Forks
Example: Washington State Dumn‘ \ : ! { . {
was a fairly early adopter of k > ¢ Naflonal (st !
lidar data and has worked on Ao
5 < Victoria .
collecting data for various 903 e
purposes since the late 1990s. "\ e SP XY
TS _ Everett \ e R it
Technology enhancements and .%\”'% : 4 \ e |
environmental change have Nig ..;1% : 5. Spokane  Comr
spurred the need for repeat o }f:,{ﬁ osea‘“*; A % o
collections and there are now s ) Wenatchee
dozens of lidar collections oacoma X
across the state for everyone to Qlyiei e
o i
use. =
l? wa_state_lidar_plan_2020
Even though there are a lot of - ':‘ e R Square miles 231.91
lidar data available across the A - County or jurisdiction Yakima Lewiston
state, statewide coverage has > ; Priority 1
not yet been achieved. Lidar & e -
data can also vary in quality, = s -_—7 uneed
5 i
and some areas only have s i q;f i
lower quality data and cannot > % J‘ Wigo G
o

et all of the requirements of
ml © i er IqUIrel a :esez a Map Layer showing all planned Lidar data projects (3DEP & Other




Step 2. Create a Statewide 3DEP Gap Map (Map 2)

1. Create a Gap Layer (Layer 4) to identify and attribute all statewide

3DEP gaps by type:
Where no Lidar data exists

b. Where existing Lidar data is out of date

c.  Where higher quality Lidar data is needed (QL2 or better data to
provide greater accuracy and point density)

d. Where state Lidar data exists, but has not been submitted / certified to
meet 3DEP standards

2. Assign gap reasons (attributes) to each gap polygon
(Split / combine gap polygons [if needed] based on common / different
attributes and political or geographic boundaries occurring within the gap
areas.)

geographic challenges (steepness, forest cover, land cover)
land ownership

low population density

potential stakeholder boundaries

coow

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 2

17



Step 2. Create a Statewide 3DEP Gap Map (Map 2)

Create a Gap Layer
(Layer 4) to identify
and attribute all
statewide 3DEP gaps

by type:

Where no Lidar data
exists

Where existing Lidar
data is out of date

Where higher quality
Lidar data is needed
(QL2 or better data
to provide greater
accuracy and point
density)

Where state Lidar
data exists, but has

oAbbo!sford

Qqulona

@
@
>
<
@
&
~
&
-
“
o
o
o

5 Everett

Yakima

- U L) e 2. Assign gap reasons
(attributes) to each gap
polygon. Split / combine
gap polygons [if needed]
based on common / different
attributes and political or
geographic boundaries

i occurring within the gap areas.

T Some examples include:

* geographic challenges
(steepness, forest cover,
land cover)

* land ownership or
management is not in the
state purvey

* low population density

‘ * potential stakeholder
boundaries

* Lidar QL quality

requirements

* no pressing state/local

interest (geophysical,
cultural, other) for which
L

e alaal
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Step 2. Create a Statewide 3DEP Gap Map (Map 2)

19
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Step 3. Conduct a Statewide 3DEP Gap Prioritization

Survey (App)

(App 1)

(A Statewide 3DEP Gap Prioritization Survey allows partners and end-
users to review and vote to help prioritize filling in your state’s remaining
3DEP gaps.)

1.Survey respondents assign a Low (1), Medium (2), or High (3) priority score to
individual gap polygons

2.Accumulate prioritization score totals for each gap polygon

3.Update Statewide Gap Layer (Layer 4) with prioritization survey results and
map results

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 3

21



A Statewide 3DEP Gap
Prioritization Survey allows
partners and end-users to review
and vote to help prioritize filling
in your state’s remaining 3DEP

gaps.

1. Survey respondents assign a
Low (1), Medium (2), or High
(3) priority score to
individual gap polygons

2. Accumulate prioritization
score totals for each gap
polygon

3. Update Statewide Gap
Layer (Layer 4) with
A fie

State Priocity
. -

7. mw JOEF prooo o

Hgh

. :
- .

Low

(-

curmert coumy o

Tzumy tounamm

+5) Vg N Magr Higmars

Mo AT SOl

Washington State Multi-year Lidar Collection Priorities

22



NOAA’s IWG Spatial
Mapping Priorities Tool

(Optional)

Create prioritization grid
cells (e.g. 100, 10, 1 SQ
KM) that overlay all
polygons shown on the
Statewide Gap
Prioritization Base Map.

Votes cast are compiled
and used by your state's
Lidar Planning team to
rank and plan new projects
to fill in all remaining gap

Spatial Priorities
Study: What is it?

An IWG-OCM-wide
study to assess
mapping priority areas
across the U.S.
Allows different

programs and
agencies to identify
and share their
priorities in a
consistent way

Current Selected
7748

Choose a Priority

High

Select a Pnmary Justification
HNone

Select a Secondary Justification (Optional)

?88&3?@35 ?{ﬁ'%'dvanced Spatial Prioritization Tool like this one may not be needed if all the remaining
gaps in the state are well defined and how to fill them is understood.
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NOAA’s IWG Spatial
Mapping Priorities Tool

(Optional)

Create prioritization grid
cells (e.g. 100, 10, 1 SQ
KM) that overlay all
polygons shown on the
Statewide Gap
Prioritization Base Map.

Votes cast are compiled
and used by your state’s
Lidar Planning team to
rank and plan new projects
to fill in all remaining gap

NATIONAL CENTERS FOR COASTAL OCEAN SCIENCE

Habitat Mapping | Case Study | Mapping Pricritization

WHAT WE ARE DOING

This project began with a strategic assessment of data
gaps for state-led marine spatial planning. NCCOS
created an online geospatial data viewer of existing
seafloor mapping information to visualize data by
thematic categories and allow users to easily evaluate
the extent, type, and quality of existing data sources.
The site also allowed user to input the mapping
priorities of their organization.

The analysis of the cumulative results identified
several discrete, high priority mapping hotspots.

JULY 23-25, 2019
SILVER SPRING, MD

i tate,
?8S§|g‘nyacwr ?lgdvanced Spatial Prioritization Tool like this one may not be needed if all the remaining
gaps in the state are well defined and how to fill them is understood.
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Step 4. Create your State’s 3DEP Gap Action Plan

1.Develop a budget to complete your state by creating an initial cost estimate for
all gaps

2.Develop approaches for addressing gap acquisition issues

3.Assess acquisition activities/approaches based on feasibility and impact (e.g.
implemented with existing resources, implemented with additional resources,
implemented by others, etc. ?)

4 Assign final dgzap area priority rankings for acquisition based on feasibility of
approach and other factors (contiguity, federal interest, ?)

5.Update Layer 3: Update your state’s planned Lidar data projects layer to reflect
all of the new gap projects planned

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 4
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Create your State’s 3DEP Gap Action Plan

MyState 3DEP GAP COST ESTIMATE

Gap Area G Wiles* | Terrain & Land Cover | Quality Level (QL) Lidar | Cost Per Square Mike** | _Gap Area Estimated Cast
1. Upper Range 1,000 1. Level & Ag, Rangs, Baren a2 $150 150,000
2. Capitol City Metro Area 600 2. Level & Urban a0 5500 5300000
3. Long State 500 3. Level & Forest or Wetland au $300 $150000
a. Belt 700 4. Rolling & Ag. Range, Baren a2 5250 51,750,000
1. Develop a budget to 5. Second City Metra Area 400 5. Rolling & Urban aw 5300 5120000
5. i 250 6. Rolling & Forested au 5630 §157,500
comple're your state by 7 Foothill 300 7. Agriculture a2 5400 5120000
5. Urban A 150 & Mountainous & Urban aut 720 $108,000
crec:ﬁng an initial cost 9. tate Froest 1000 9. i Forested au 5840 5820000
- = [TOTALS: 11,200 Average Square Mile Cost> $330 $3,695,500
estimate to fill all gaps
FOOTNOTES:

L 3DEP Gap Map (Map 2)
are mile cost selected from the COST MATRIX Tab, based on the Terraln & Land Cover ty

d to each gap area, and the Lidar Quality for each gap.

2. Develop approaches for
addressing gap acquisition
issues

Assign final gap area
priority rankings for
acquisition based on
feasibility of appreach and
other factors (contiguity,
federal interest, 2)

3. Assess acquisition
activities /approaches
based on feasibility and
impact (e.g. implemented
with existing resources,
implemented with
additional resources,
implemented by others, etc. : B e

?) it Washington State Multi-year Lidar Collection Priorlties




Step 4. Create your State’s 3DEP Gap Action Plan

5. Update Layer 3: Update
your state’s planned Lidar data
projects layer to reflect all of
the new gap projects planned

Table 1. riority aras and a description of how the areas wir ranked

PRIORITY AREA PRIORITY DETERMINATION AND DESCRIPTION

0 Sanuan and Thurston Counly  Both counties am pusuing iar collection at thés time

Eastem Cascades Continuaton of collection that has started in 2017-2018 by the USFS and
W and agnicultual nceds, hazard

mapping, and to maintain mapping consistency

2 Okanogan and Westem Adkressas forest haaith, widife habitat, hazad mapping concams, agriulturs,
Columia Basin and Ol panning projects
3 OlympicNationa Park ity lidar data for
‘Oyrmpic National Park for water quaity concerns, simon resioration, and
hazards mappmg State Prionity
4 Adams and Asatin Countics Curenty, Adams and Asotin Counties haw Ktoe of na kdar coverage. Lidar dita Hh
n these counties will help address water quality, hazards mapping, and o
planning projects ol shien
S Whitrman, Eastern Columbia Given for FEMIA, §dar coverage may Sautty tounaer et
Basin these areas, though much of it may be lowsr qualiy This priority & set to ensre 5 e o 0 W 'N“‘ [T ——
the lidar dita b refrashad at a highar quality 1 be Consistent across the region % v 4 3 )
. Mo wala sotie
6 MNortheast Washington Lower quality data @asts for much of this region and has been used for T
understanding forest health, However, there are concems about using this data e
o b racted o wwi - Washington State Multi-year Lidar Collection Priorities
and mantain data consstency in the region
Bpim 11 thyms b sarsgivbrg Liby e gr Vo o ancter ) Wi

7 Remaining Western Cascades  Areas in the wesiem Cascades are generally of lower data qualty, making it of
mited use. New data coBction is necessary for hazard mapping.




Step 5. Update your State’s 3DEP Plan

1.Publish Map layers 1-4 to your state’s Lidar Plan

2.Reuvisit / repeat this process until your state initial 3DEP Lidar acquisition is
complete

3.0ngoing - Collect information about other AOI and new Lidar data collection
types in your state

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEP 5
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Step 5. Update your State’s 3DEP Plan

-1 The Washington State

3 W - \ 7

1. Publish Map layers 1-4 to your
state’s Lidar Plan

2. Revisit / repeat this process until
your state initial SDEP Lidar
acquisition is complete

Lidar Plan

lan to map the state

29



Step 5. Update your State’s 3DEP Plan

GtoLoaY ANo tann

H If you, your organization, or agency are interested in lidar data and
3. Ongoing - Collect it pency 8 s
collection or have examples of how lidar data are needed in Washington,
. .
information about please feel free to contact us! Additionally, if you have a collection area in
raind, please link to the survey below to help us get an idea of where new
t3
other* AOI and new lidar is needed next. We'll compile the areas to help update the priority
H H maps, as well as get in contact with you regarding ways we can acquire
Lidar data collection v 8 VUSRS w

lidar for your area of interest.
types in your state ) .
Suggested lidar collection for

*Other new Lidar collection Washington survey
types (e.q. Bathymetric,
QL1 / QLO ), and also help
identify other (non-Gap)
Areas Of Interest (AOI) in
your state, and map these
responses.

See the “3DEP Lidar
Acquisition Planning
Mapping Application
Implementation Guide” for
more details [LINK]

Organization or Agency*

Plosss srier the oigeri

Contact information*

Description of Area of Interest (AOI)*

o8, porks or iderife
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Questions / Comments

3DEP GAP ANALYSIS PROCESS OVERVIEW — STEPS 1-

J
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Homework for June 8, 3-5 pm (E) Workshop:

Map you
State’s Lidar
Coverage
and Gaps

Step 1.Create a Statewide Lidar Coverage Map
(Map 1) |
(Layej'1) Existing Lidar data collections (3DEP
& Other) L
(Layer 2) In-progress Lidar data collections

3? & Other)

er 3) Planned Lidar data collections (3DEP
/& Other)

Step 2. Create a Statewide 3DEP Gap Map (Map
2)

(Layer 4) Create a Gap Layer to identify and
attribute all statewide 3DEP gaps by type !

* Where no Lidar data exists = ~

» Where existing Lidar data is out of date

./ Where higher cullty Lidar data is needed
{QL2 or better data to provide greater /

_—accuracy-and point density
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Time For

Sue Buto, USGS 3DEP Acquisition Lead (acting)

Go to: Menti.com

https://www.menti.com/ code: 8750 5716

Code: 8750 5716
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Roundup

Homework:
Map and attribute 3DEP coverage and gaps

34
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LYNDA WAYNE, NSGIC DATA FOR THE NATION PROJECT MANAGER
LYNDA.WAYNE@NSGIC.ORG

PHIL WORRALL, NSGIC 3DEP LIAISON AND PROJECT ENGINEER
PHIL.WORRALL@NSGIC.ORG
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