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Overview

•NCFMP 2-Dimensional Base Level Engineering (2D-BLE) 
Study Update 

•Advisory Flood Data Viewer 

•Statewide Non-encroachment Areas (NEAs)



2-Dimensional Base Level Engineering (2D-BLE) Studies

• Non-regulatory 
flood studies 

• Capture flooding 
outside of 
regulatory flood 
zones

Flood Study Type Miles
Regulatory Riverine 29,010 
Regulatory Coastal 3,234 
Non Regulatory 33,568



2-Dimensional Base Level Engineering (BLE) Studies
• HEC-RAS (USACE) 2-dimensional direct rain-on-grid (mesh) models

Greeneville Watershed (0302010304)

Average Mesh Spacing 
100-300 ft and 50-100 
ft at breaklines

Breaklines – major roads, levees, 
dams, rivers, and outflow locations 



2-Dimensional Base Level Engineering (BLE) Studies

• Bridges/Culverts modeled indirectly as embankment cuts

Greeneville Watershed (0302010304)



Additional Resources

• FEMA Base Level Engineering Resources: https://www.fema.gov/flood-
maps/tools-resources/risk-map/base-level-engineering

• Expanding Local Flood Risk Awareness and Understanding with Base Level 
Engineering

• Using Base Level Engineering (BLE) for a Letter of Map Amendment (LOMA) or 
Letter of Map Revision-Based on Fill (LOMR-F) Submittal

• Enhancing Emergency Management Services with Base Level Engineering

• Using Base Level Engineering in Hazard Mitigation Planning

• Frequently Asked Questions About Base Level Engineering: 
https://www.fema.gov/sites/default/files/documents/fema_base-level-
engineering-faqs_082022.pdf
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2-D Base Level Engineering Current Status



NCDEQ Flood Resiliency Blueprint 2D-BLE Enhancements
• Funded by NCDEQ 

Flood Resiliency 
Blueprint through 
MOA with NCEM

• Mainstem Modeling

• Additional future and 
build-out conditions 
runs

• 1% +1, +2, +3 feet 
flood rasters

• Coastal enhanced 
products – 5, 200,and 
1000-year events.

• Adjusted Sea-Level 
Rise Surfaces for 
Coastal Areas

• Data loaded to 
Advisory Flood 
Viewer and NCDEQ 
Blueprint Application



Session Law 2024-53 (Senate Bill 743) Update
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• High-priority areas – 
modeling, mapping, 
flood risk and mitigation 
assessments completed 
6/30/2026

• Loading data to viewer 
(complete by end of 
August)

• Remaining areas – 
complete by 9/30/2026 

• Loaded to viewer by 
end of October

• Once complete will 
have statewide 2D-BLE 
model coverage



Scope of Work

• Update current NCEM Floodplain Mapping Program (NCFMP) 2-dimensional 
base level engineering (2D-BLE) flood study modeling with new post event 
topographic LIDAR data

• Non-regulatory flood studies will cover current regulatory and non-regulatory 
flood extents (flood risk areas currently not shown on regulatory flood maps)

• Calibrate and validate 2D BLE post event model using high resolution rainfall, 
field surveyed highwater marks, and stream gauge flow and water level data 
from Helene
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Scope of Work

• Compare post event 1-percent annual chance flood boundaries and elevations 
to pre-event 2D BLE model and identify regulatory flood zone areas 
recommended for future restudy.  

• Restudy areas will be shared and verified with local communities prior to 
requesting funding for future regulatory flood study updates

• Regulatory flood studies to be performed after all infrastructure improvements 
completed in western, NC
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Scope of Work

• Non-regulatory flood data can be used to inform restoration efforts in areas of 
significant change including recommended elevations for building mitigation 
and infrastructure improvement projects

• Perform post event building level flood risk and mitigation assessments (using 
NCEM building footprints)

• Provide flood boundary, elevation, and flood risk and mitigation assessment 
data to federal, state and local communities through the NCEM Advisory Flood 
data viewer
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• https://flood.nc.gov/advisoryflood/   

https://flood.nc.gov/advisoryflood/
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• In addition, the 1% annual-chance 
storm event was modeled with 
buildout scenarios using the EPA 
Integrated Climate and Landuse 
Scenarios (ICLUS) (About GCX 
Integrated Land Use | US EPA) 2050 
and 2100 datasets respectively as 
shown in Table 1. 

• The climate runs with buildout 
scenarios which includes Mid Century 
Lower (MCL), Mid Century Higher 
(MCH), End of Century Lower (ECL), 
End of Century Higher (ECH) and 
End of Century Severe (ECS) were 
modeled based on ICLUS data as 
shown in Table 2. 
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Click to 

view legend
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Flood Study Type Miles

Detailed 8,659 

Limited Detailed 18,382 

AO, AH Zones 1,210 

Approximate (Zone A) 641 

Other X/AE Zone 118 

Coastal 3,234 

Total 32,243 



Non-encroachment Area Mapping (https://fris.nc.gov/)
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https://fris.nc.gov/


Questions?
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LiDAR Change Detection and Landslide Mapping

Nick Bozdog, GISP 

GIS Coordinator

DEQ - Geological Survey

Corey Scheip, Ph.D, P.G. 

Senior Geoscientist

 Cambio Earth

In partnership 

with



What is 
LiDAR 
Change 

Detection 
(LCD)?

The process of comparing multi-
temporal LiDAR datasets, of the 

same geographic area, to identify 
and quantify physical changes.

With this dataset we are 
specifically looking at bare earth 

changes between 2017 and 2025 
LiDAR

More than just subtracting one 
DEM from the other.
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Lidar Change Detection: Alignment
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Acquisition 
#1

Acquisition 
#2

Acquisition 
#3

Aligned 
Bunny

Not 100% overlap!

Start with point clouds (las/laz)



Lidar Change Detection: Compute
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3D Surface Normal-based 
Point-to-Point (M3C2)

CPU or GPU

3D Point-to-Point or
Point-to-Plane

Vertical DEM difference
Vertical-only M3C2

More preprocessing, 
lower resolution, noisier 

on steep slopes

or

Cleanest results, best 
visualization, non-
mass preserving

Also suffers from 
noise near steep 

slopes

Other methods 
operate on full-
resolution point 

clouds



What can we 
use LIDAR 

Change 
Detection 

For?

Identifying

• Landslides 

• Stream Channel Migration

• Mining Activity

• Grading Activity

• Tree blow down

• Canopy Change*

• Development / Demolition*
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* Not with this bare earth dataset
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Identifying landslides



7

Identifying landslides
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Identifying landslides



9

Mining and stream 
channel change
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Grading Changes
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What are we 
seeing here?
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What are we 
seeing here?
Almost all the 
trees are down
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The pits are from 
blown down trees
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Back to Beetree 
Reservoir to look 

at volume 



Which Counties do we have LCD for?
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How to 
access 
these 

datasets

• Currently contact me for a 
ShareFile Link

• In the future possibly shared 
through SDD

• Working with CGIA to possibly 
create a Feature Service
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Nick Bozdog

nick.bozdog@deq.nc.gov

GIS Coordinator

NC Geological Survey

Corey Scheip

CScheip@bgcengineering.ca

Senior Geoscientist

Cambio Earth



North Carolina Orthoimagery 
Needs Assessment
Ben Shelton
NC Center for Geographic Information and Analysis

August 19, 2026



2026 2025 2024

2027

4-Year Cycle

Current Orthoimagery Program Cycle



Orthoimagery Needs 
Assessment Survey
Survey Initially Released on 6/5
Current responses as of 8/18

107
Total Responses

25
Unique Counties

(32 total county responses)

14
911 / PSAP

(Subset of County and Municipality 
Responses)

9
Unique State Agencies

(20 total state responses)

22
NC Municipalities

(27 total municipality responses)

22
Private

(Engineering, Surveying, 
Consulting, etc.)

1
Federal Agency

(US Forest Service)

Recommendation: need additional outreach to underrepresented 
stakeholders before we can use the survey results as the basis for any 
program adjustments. 

• Counties have the strongest representation of any group with 25% 
responding.

• All other groups could benefit from additional outreach.

32

27

22
20

3 3

County City Private State Other Regional/
Nonprofit/Fed



Satisfaction by Group

4.4
4.6

4.2
4.4 4.24.3

4.5 4.4

4.0
4.2

911/PSAP County City State Private

Image Quality Delivery Method

Access (OneMap) Satisfaction

County 100% 32 / 32

City 93% 25 / 27

State 85% 17 / 20

Private 95% 21 / 22

911/PSAP 100% 14 / 14

Lower state satisfaction with delivery methods mainly due to the current delivery architecture is optimized 
for county-scale downloads and not easy to access cloud-optimized GeoTIFF for analytical users.



Orthoimagery Uses

Counts combine “how your organization uses imagery” and “how you personally use imagery” mentions, with 
closely related phrases (e.g., “general mapping” and “multi-purpose GIS work”) merged into a single category.

County

1 911 / Dispatch 17

2 General Mapping 17

3 Addressing 15

4 Tax Assessment 12

5 Public Display 8

6 Planning 8

7 Emergency Response (incl. SAR) 8

8 Change / Time Comparison 6

9 Code Enforcement 6

10 Property / Parcel Mapping 6

City

1 General Mapping / GIS Work 13

2 Planning & Development Review 13

3 Code Enforcement 11

4 Public Display / Communication 10

5 Basemap 8

6 Impervious Surface Calc. 6

7 Change / Time Comparison 4

8 Site Condition Review 3

9 Addressing 3

10 Engineering 2

State

1 Basemap 9

2 Feature Extraction / Digitization 
(AI/ML) 6

3 Feature / Location Lookup 4

4 General Mapping / Visualization 3

5 Historical Change Comparison 3

6 Geohazard Mapping 2

7 Product Background Reference 1

8 Public Inquiry Support (bdry, 
ROW) 1

9 Field Ops (forestry/wildlife) 1

10 Public Education 1

Private

1 General / Base Mapping 10

2 Land Surveying / Site Review 7

3 Design / CAD Reference 6

4 Planning 5

5 QA/QC 4

6 Forest / Timber Management 2

7 Asset Collection / Inventory 2

8 Lidar Classification / QC 2

9 Change / Time Comparison 2

10 Environmental Health / Septic 1

Organization-level and personal-use mentions combined, ranked by total frequency



Update Cycle Needs

43%
31% 33%

20%
32%

43%

47% 48%

15%

41%

3%

5%

5%

14% 19% 19%

60%

22%

911/PSAP County City State Private
1 yr 2 yr 3 yr 4 yr

31%

39%

3%

27%

Combined
1 yr 2 yr 3 yr 4 yr



Update Cycle Needs by Group

43%

43%

14%

911/PSAP
1 yr 2 yr 3 yr 4 yr

Reasons cited for more frequent collections:

911/PSAP Responses – 12 of 14 listed 1- or 2-year update cycle
• Growth/Development tracking – 911 calls plotting to wooded or undeveloped 

land due to pace of construction
• 911/public safety accuracy – newer imagery equals more accurate NG911 GIS 

data and safer/faster call response



Update Cycle Needs by Group

Reasons cited for more frequent collections:

County
• Growth/Development tracking – pace of new subdivisions, road construction, and 

commercial development
• Tax appraisal accuracy – imagery needed to validate new construction for billing
• 911/public safety accuracy – newer imagery equals more accurate NG911 GIS data and 

safer/faster call response
• Multi-department efficiency – one imagery serves permitting, inspections, tax admin, and 

EMS, so cost of out-of-date imagery compounds31%

47%

3%

19%

County
1 yr 2 yr 3 yr 4 yr



Update Cycle Needs by Group

Reasons cited for more frequent collections:

City
• Growth/Development tracking – echoes county responses above
• Stormwater/utility billing – new impervious surface-based stormwater fee structures that 

require current imagery to bill accurately.
• Decision-making/public communication – council and department-head demand for 

leadership to make infrastructure decisions

33%

48%

19%

City
1 yr 2 yr 3 yr 4 yr



Update Cycle Needs by Group

Reasons cited for more frequent collections:

State (lowest percentage of responders needing more than 4-year)
• Transportation network changes – road construction modifies network faster than imagery 

can keep up so supplemental sources required
• Emergency response and hazard mitigation efforts – landslide and storm-driven land cover 

changes

20%

15%

5%

60%

State
1 yr 2 yr 3 yr 4 yr



Update Cycle Needs by Group

Reasons cited for more frequent collections:

Private
• Real estate/land development – needed to make informed site decisions
• Land surveying/boundary work – needing more frequent collections to resolve occupation 

and boundary questions without disputes
• Disaster recovery – post storm terrain/drainage/road changes and utility locating

32%

41%

5%

22%

Private
1 yr 2 yr 3 yr 4 yr



Derived Product Needed by Group

30

27

30

26

22

17

17

26

22

19

20

20

20

15

13

14

10

12

7

4

8

19

19

17

14

13

18

17

Building
Footprints

Centerlines

Hydro

Landcover

Impervious

Utilities

Tree
Canopy

County City State Private



Preliminary Actionable Items by Group

County

• Shorten the update cycle — 
the most specific, growth-
driven requests of any group

• Rural bandwidth limits full-
county downloads — keep 
offline/hard-drive options

• Oblique & true ortho valued 
for 911/EM, tax appraisal & 
permitting 

• Half of 911/PSAP responses 
still want physical hard drive 
deliveries over online 
downloads

City

• Improve outreach — some 
respondents are unfamiliar 
with the program overall

• A few flagged current 
resolution as “grainy” for 
urban-scale work

• Above-average demand for 
utilities & tree canopy layers

State

• Offer seamless statewide tiles 
/ cloud-optimized GeoTIFFs 
instead of county mosaics

• Improve REST/streaming 
service documentation & 
endpoint discoverability

• Monitor streaming reliability 
— past slowdowns noted 
(improved, not resolved)

Private

• Keep hard-drive delivery 
available for smaller 
municipalities without 
bandwidth

• Highest relative demand for 
the utilities derived layer

*AI Generated Action Items from responses



Orthoimagery Needs Assessment Survey

Next Steps/Questions:
1. How can we reach a wider audience that is fully representative of the stakeholder community?

2. What direction should we be moving with the program?

3. Are there things the council can do to facilitate the derived products and actionable items being requested?



Ben Shelton
919.754.6377

Ben.Shelton@nc.gov

https://www.nconemap.gov/pages/imagery 
 

mailto:Ben.Shelton@nc.gov
https://www.nconemap.gov/pages/imagery


Connecting people, products and places safely and efficiently with customer focus, accountability 
a n d  e n viron m e n ta l se n sit ivit y t o  e n h a n ce  t h e  e con om y a n d  vit a lit y o f North  Ca ro lin a

State GIS Classifications Update
Ra q u e l Be n sa d o u n

0 8 /19/20 26



The path so far…

2

State GIS Classifications Update

SGUC Executive Meetings
GIS Managers Highlighted Concerns

2 years ago

Analysis of positions in other states

CGIA Approached DITHR

IT and non-IT positions

HR Classification folks wrote 
up classification descriptions

Iterative process
Education, experience

SGUC review

IT Classification folks took to 
OSHR

Agencies rejected

OSHR reached out to agencies



Meeting with HR
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State GIS Classifications Update

Non-IT Lack of agency 
support

IT Use App Sys Job 
Classifications

Desire to not 
have tool 
specific 

classifications



The path so far…
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State GIS Classifications Update

Questions remaining:
Was there 

communication to 
agency leadership 

about the proposed 
classifications?

Did they reach out to 
agency HR or to 

leadership?

Were people who 
use/supervise GIS 

consulted?



SGUC June General Meeting Menti Poll

5

State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



SGUC June General Meeting Menti Poll

12

State GIS Classifications Update



SGUC June General Meeting Menti Poll
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State GIS Classifications Update



Next Steps
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State GIS Classifications Update

Find people to champion effort within agencies

Meet with HR representatives at standing Class/Comp Networking 
Meetings

Dissect breakdowns in communication between staff, HR, and 
Leadership

ROI Project What is the value of GIS?



@NCDOT

@NCDOT

NCDOT

n cd o tcom

Contact Us

n cd o t_com m

NCDOTcom m u n ica t ion s

Ra q u e l Be n s a d o u n

rb b e n sa d ou n @n cd ot .g ov



Thank you!


	GICC_Advisory_Flood_20260819
	Slide 1: NCEM North Carolina Floodplain Mapping Program (NCFMP)  2D Base Level Engineering, Advisory Flood Data Viewer, and Non-encroachment Areas
	Slide 2: Overview
	Slide 3: 2-Dimensional Base Level Engineering (2D-BLE) Studies
	Slide 4: 2-Dimensional Base Level Engineering (BLE) Studies
	Slide 5: 2-Dimensional Base Level Engineering (BLE) Studies
	Slide 6: Additional Resources
	Slide 7: 2-D Base Level Engineering Current Status
	Slide 8: NCDEQ Flood Resiliency Blueprint 2D-BLE Enhancements
	Slide 9: Session Law 2024-53 (Senate Bill 743) Update
	Slide 10: Scope of Work
	Slide 11: Scope of Work
	Slide 12: Scope of Work
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: Non-encroachment Area Mapping (https://fris.nc.gov/)
	Slide 41: Questions?

	LiDAR Change Detection and Landslide Mapping
	Slide 1: LiDAR Change Detection and Landslide Mapping 
	Slide 2: What is LiDAR Change Detection (LCD)?
	Slide 3: Lidar Change Detection: Alignment
	Slide 4: Lidar Change Detection: Compute
	Slide 5: What can we use LIDAR Change Detection For?
	Slide 6: Identifying landslides 
	Slide 7: Identifying landslides 
	Slide 8: Identifying landslides 
	Slide 9: Mining and stream channel change
	Slide 10: Grading Changes
	Slide 11: What are we seeing here?
	Slide 12: What are we seeing here?
	Slide 13
	Slide 14
	Slide 15: Which Counties do we have LCD for?
	Slide 16: How to access these datasets
	Slide 17

	OrthoNeedsAssessment_GICC_081926
	North Carolina Orthoimagery Needs Assessment
	Current Orthoimagery Program Cycle�
	Orthoimagery Needs Assessment Survey
	Satisfaction by Group
	Orthoimagery Uses
	Update Cycle Needs
	Update Cycle Needs by Group
	Update Cycle Needs by Group
	Update Cycle Needs by Group
	Update Cycle Needs by Group
	Update Cycle Needs by Group
	Derived Product Needed by Group
	Preliminary Actionable Items by Group
	Orthoimagery Needs Assessment Survey
	Slide Number 15

	SGUC Job Classification Study GICC
	State GIS Classifications Update
	The path so far…
	Meeting with HR
	The path so far…
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	SGUC June General Meeting Menti Poll
	Next Steps
	Slide Number 15
	Slide Number 16


