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Paaflc National Coral Reef Monitoring Program
¥ (NCRMP): Better Maps = More Efficiency

» Stratified Random design for fish and benthic surveys

* Sample allocation currently targets hard substrate from
0-30 meters in 3 depth-stratified bins.

* Improved mapping products may:

e (1) Proximately: Reduce mismatches between current map
and actual hard/soft and bathymetry during survey
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Current rate of mismatch:

In well-survey areas, not terrible but room for
iImprovement

Oahu
CRM LIDAR

Rate of mismatch: 26% _ Rate of mismatch: 11%
Missing data: 9.3% in"? ([ Missing data: 7.0%
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Missing data: 8%

Current rate of mismatch:
In some areas, CRM fails. LiDAR to the rescue!

CRM
Rate of mismatch: 66%
Missing data: 23%
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Current rate of mismatch:
However, LiDAR coverage is variable.

LiDAR
Rate of mismatch: 4%
Missing data: 59%
Kahoolawe
CRM
Rate of mismatch: 62%)
Missing data: 30%

Rate of mismatch: 24%
Missing data: 13%
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LiDAR

Missing data: 100%)

@ Match O Mismatch @ NA

\ATION,
o N VAL o
",

0 ATHOSE,
< 3
%,

NOAA

FISHERIES



Pac1f1c National Coral Reef Monitoring Program
¥ (NCRMP): Better Maps = More Efficiency

» Stratified Random design for fish and benthic surveys

* Sample allocation currently targets hard substrate from
0-30 meters in 3 depth-stratified bins.

* Improved mapping products may:

e (1) Proximately: Reduce mismatches between current map
and actual hard/soft and bathymetry during survey

e (2) Ultimately: Generate improved, survey domain-scale
benthic habitat maps that may provide an improved
stratification target, and therefore a more efficient survey
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Benthic Habitat Map Avallablllty Rare

IS 10w LA 195

There is no domain-scale
Benthic Habitat Map
product that we could use
to re-stratify our survey.

287

These products are either
unavailable or out-dated
across our region.
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Multibeam Mapping for Survey Design

Efficient domain
stratification
Stratified- vs Simple-
Random Sampling

Bathymetry &
Backscatter

Resolution: 5m
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* Based on MHI 5-m synthesis

* Substrate Type
e Threshold: 110
e Hard: = 1% px
e Soft: < 1% px

* Substrate Complexity
e Slope Threshold: 10°
e High: > 1% px
e Low: <1% px

Pure softbottom, low complexity can likely be

excluded from survey domain
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Multibeam Mapping for Survey Design

O to 24-level stratification
34-579% reduction in "

50

I

5

= = = 9-5frata Design

24-5trata Design

35
sampling effort %0
8
e Depth =5
e Hardness ?
. 15
e Seafloor complexity
10
3
BFISH Design Strata % 0
Species 9 24  Reduction ’
Ehu 508 335 34%
Opakapaka 669 423 37%
Onaga 999 434 57%
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Mariana Stratification

* Primary Sampling Units
(500 x 500m)
e Usable bathy: 7302
e 75-400m: 4501
e Backscatter: 2206 (49%)

e Questionable utility
e Artifacts ...
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A Report on Utility of Existing Multibeam
Mapping Data in Designing a Stratified
Bottomfish Fishery-Independent Survey
in the Mariana Archipelago

Banjemin L Rickards
MNOAA Fm:i"n'c leiangs Fishanas Schence Cantar, Foharses Rasacrch und.l.-ranﬁ:m'ing hvision, Stock
Aszzaszmant Progrom

summary

While multiseam and backsoatter dats havs Seen colleched for much of the Manans mip-ehﬁa. ini its
cusrent form, Fitle is usable for desi;ninE a bottomifsh 1‘|'.';I1=r\_-.'-ind=pendent survey simiilar to the BEFEH
survey in Hewail. buch of the bethymetric data does not exist at & high enough resolution nor does it
extend deep enough to oover the presumed teottomfish comain. Backscatter debs, whils it has b=en

coliected in some rEEiDﬂE. avers ayen ks of the bottomiish domain ard, where it =dsts, it is of
que.'.'h'n:hnubh |:|uu|i1.'|r or wiility.

Essential fish habitat for bottomdish is defined as water depth betaes=n 73 and 400 meters. For
maximuT |.rIiIi1.'|r in duiﬁninﬁ a Bottomfish Fi.l:hu'rlm:le::nd:nt Survey for the Marisna :.r:h'::lu;cl
J

|EFIEM ], ma.:lpinE diata must: 1) be of at least 3-meter resolution, 2] include comarehensive and
consistent bathymetny and backscatter, and 3] cover the 30-300m depth range.

A detailed review of existing processed and rew multieam bathymetric snd backscatier dats is needed
o sscartain the full ur.iit'll of el-ci:h'nE; dgata. Should much data exist, & mukibeam snd backscatter
symthesis, similar to thet conducted by Richards et al. [in review], would need to be completed before it

was usable. As much of the dates wes collected using the same or 8 small number of sensor types, this
process should De less complicated for the Mariana archipelazo.

However, to =noure n:hmpreh:nn".re. I'i'E;h-qqui'l'lr diata for use in :Iesi;ninE a Baottomiish Fisherr
mdependent Survey for the MiErisna An:l‘l'F-thE\:l [BFEM], & n:hmprm:nsi'm miufboeam survey to
produce both bathymetric and backscatter dats should be conducted.

Background

The Facific islands Fishernes Soence Cemter has implements=d & Bottomfish Fishery-independent Survey
im Hawaih .:hBFISH| [Richards et al., ll:l:I.E]. Bottomifizh ans emﬂumimlh:r and cufturally valuabie across the
DBCiC ard ans t'llpin:ulrr' fioursd in hardoottom areas &t deoths of 74 to 400 matars in Hewaii. The BFEH
survey utilizes & stratifisd-random sumplinE u-u'En o mchiawe maaimum statisticsd Preci.':i-:-n with
miremal sam :|I'l15 effort [Cochran, 1577; Lohr, 2040]. The survey domain is ;"l'dl:lcl:l ak S00-m and =ach
grid cell [primary sampding unit] is assigned to o given strate. Streta are bassd on 3-meter resolution
it b I:q.ﬂ'rpnztn'-: products and are defined by d=pth, ba.ﬂ'rpnztn'-: slope, and s=afioor handness
.:F:l'clw'l:u atal,in m'.rizw]. Depth is strotified at three levels: 79-200 m, 200-300m, and 300-300m.

Bathymetry
Depth range: 50 - 500 m

Resolution: 5 m
Derived products:

e Depth

e Slope

e Complexity

Backscatter

Depth Range: 50 - 500 m
Resolution: 5 m

Derived Products:
e Seafloor hardness

Challenges:
e Survey design
e Multi-vessel Calibration
e Nadir artifacts
e Hardness ~ slope
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Mapping the deep sea features of
Papahanaumokuakea Marine National Monument
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Pioneer
Bank
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MHI Backscatter and Bathymetry synthesis
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Hydrography/Photogrammetry Co-registration Project

RICHARD 2022 - 3rd and 4th Operational Legs
Updamd to 71'14
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| Multi-Beam Hydrographic Survey ‘:"

Diver-Collected Photogrammetry

Models (a.k.a. SfM) :
10 m diameter, < 1 mm resolution,

Domain- scale coverage

10 100s of sites per archipelago
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Hydrography/Photogrammetry Co-registration
Project

Co-location method tests SfM imagery co-registered to sonar DEM

Implications: expand our research scopes; build partnerships; support large-scale NCCOS benthic mapping; etc.
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NOAA RAINIER and WP-3D Orion “Miss Piggy” in CNMI

