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Naturally occurring, seasonal wetlands in shallow depressions
in forested landscapes that lack fish
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® Hard to identify remotely and
in the field

® Gap 1n National Wetland
Inventory
— < 0.4 ha/~1 ac (Tiner 2003)
— Canopy cover, timing of photos

® Limited surveys and research
on VPs in MI
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Vernal Pool Mapping & Monitoring in MI

2011 - 2014

Funded by MDEQ through
U.S. EPA Wetland Program
Development Grant

Develop an effective & efficient
approach for identifying,
mapping, assessing and
monitoring vernal pools

Baseline data and foundation for
statewide vernal pool mapping
and monitoring

”M!‘H"‘"E s ;l' mg;

\d




.. MICHIGAN STATE :
Michigan Natural Features Inventory UNTVERSITY | EXtension




Standard Definition of a Vernal Pool — Required Attributes

Origin
Size

Hydrology

Geomorphology

Substrate

Biological

Naturally occurring
Small (typically < 1 ha/ 2.5 ac) (no size limit)

Seasonally flooded; typically fill in spring & dry in summer;
hold water for >2 months most years; incl. semi-permanent

Confined basin; no permanent inlet/outlet or
surface connection to permanent waterbodies; may be
part of/connected to other isolated wetlands

Hydric soil

Fishless / no permanent fish population; may have

indicator species
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# Surveyed test cells - with VPs in | # Surveyed test cells — with no
the field VPs / not VPs in the field

# Surveyed Commission Error/ False Positives

test cells SLP —11/40 (27%)

with PVPs NLP — 6/40 (15%)

SR UP-12/30 (40%)

NLP - 40

UP-30

# Surveyed Omission Error/ False Negatives

test cells SLP —10/85 (12%)

w/o PVPs NLP — 4/128 (3%)

s UP-20/79 (25%)

NLP - 128

UP-79
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Statewide Vernal
Pool Database

VP Mapping & Monitoring
2012 - 2016/2017

* 4,974+ PVPs/VPs mapped
» 887+ field visited

e 614+ confirmed VPs

e Air photo interpretation
primarily
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Additional VP Information

Based on 641 confirmed VPs

* Overall accuracy rate - ~70%

* Varied by project area — 65% - 100%
* Average area —~0.23 ac (<0.001 — 9 ac)
* Total area —~141 ac
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Pilot Radar Study - MTRI

» Develop methods to detect vernal pools without a

priorl information using satellite radar imagery
(PALSAR)

» Develop methods integrating PALSAR with other
data sources

= Evaluated use of SAR, LiDAR (light detection and ranging
using laser) and 10 m DEM (digital elevation model) to
identify vernal pools

» Compare mapping results against field data
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« Japanese ALOS PALSAR 7ted—
Satellite —

C-Band

« L-band 24 cm wavelength

» Penetrates a forest canopy

10 m resolution FPS
product

« Two season ALOS PALSAR
data used — spring, summer Eioodad Eonagt

(spring — summer) X
L-Band

« Assume that spring image will
exhibit “bright” spots where
vernal pools are located due to
characteristic RADAR “double
bounce” while that effect will be
diminished in summer.

Non-Flooded Forest
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PALSAR — Unsupervised (no a priori)

Example of the Sum
Image.

* Negative values
* No change (e.g.,
» Positive values (

e (Confirmed verna
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Random Stratified Field

i
:

Overall Accuracy 48%

Both SLP & NLP
Combined:

* Accuracy for true
positives — 34%

* Accuracy for true
negatives — 81%

e Commission —
66%

e Omission — 19%
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L1DAR Intensity

3

s Coeth * Spring 2009

° Intensity is a
measure of return
strength of the laser
pulse that generated
the point

° High absorption by
water — dark areas

Legend
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Random Forest — LIDAR and DEM

SLP

 Producers
Accuracy=39%
(OE=61%)

* Users Accuracy=86%
(CE=14%)

* Total Accuracy=67%
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Random Forest — PALSAR and 10 m DEM

« SLP

* Producers
Accuracy=91%

* Users Accuracy=94%
* Total Accuracy=93%
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PALSAR spring and summer imagery provides a method for finding
potential vernal pools across a 70 x 70 km region for further
investigation with Air Photos or field data sampling

— Advantage — freely available, independent of cloud cover or canopy cover;
Disadvantage — Not available statewide (yet)

LiDAR alone provides indications of where vernal pools are with leaf-
off imagery
— Advantage — high resolution provides boundaries of vernal ponds

— Disadvantage — high omission and commission errors in Random Forests,
high cost and not widely available

PALSAR with 10 m DEM (or LiDAR)

— Provides improved mapping capability when coupled with field verified
vernal pool sample data

— 10 m DEM available statewide — most cost-effective

Need to explore different classification methods
— Random Forests, MCDA, etc.
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Rescatch nstiute National Lakeshore

<§?§ Indiana Dunes

Vernal Pool Detection usihg LiDAR derived digital elevation model (DEM)
and ALOS-2 PALSAR tested at Indiana Dunes National Lakeshore in 2016




LiDAR Derived DEM

Indana Dunes Nawonal Lakeshore
|Elevation oL‘m)

B ow 0 Aoy |
DEM has 1.5 m resolution, and ~30 cm vertical accuracy
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wenignten s, OtoChastic Depression Analysis

Research Institute

Stochastic Depression Analysis used to determine isolated depressions. lterative
process uses LiDAR error to determine if DEM depressions are “real” or results of
LiDAR vertical uncertainty. Blue areas above are likely to be “real” depressions.
This method for detecting potential vernal pools outlined in Wu et al. 2014.
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ALOS-2 PALSAR

Research Institute |

4 Apnl 2015 16 July 2016
5.5 m resolution 2.7 m cesciution

ALOS-2 PALSAR images were acquired to determine spring inundation and
summer drying. L-band SAR (~24 cm wavelength) is able to penetrate forest
canopy.
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Example Area

Research Institute

Potential Vernal Pools




Cowle’s Bog Field Verification

ndiana Dunes, Cowie's Bog

[ ] sAR-LOAR PVPs
B 7o Napped VPs
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<=2 Hiawatha National Forest
Study Area
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Summary & Next Steps

» Vernal pools are important wetland ecosystems that warrant
additional protection.

» Continue and expand vernal pool mapping & monitoring
= Goal — Map PVPs statewide, determine best approach & tools

» Continue & expand Vernal Pool Patrol and education &
outreach efforts statewide

» Develop criteria and guidance/tools for VP protection

» Identify and collaborate with additional partners
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Statewide Vernal Pool Database
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We Need YOUR Help!

Learn about vernal pools and help promote conservation of
these unique and diverse wetlands.

Become a local partner and help launch a vernal pool mapping
and monitoring program in your community!

Help map and monitor vernal pools 1n the state by becoming a
trained volunteer! (Spring 2018)

Provide information on vernal pools to MNFI for statewide
database.

Join the Michigan Vernal Pools Partnership — contact
MNA/Garret Johnson, MDEQ/Amy Lounds, or MNFI/Yu Man
Lee
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For more information:
Yu Man Lee
leeyum(@msu.edu

517-284-6201
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