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Introduction

The Coral Health and Monitoring Program
(CHAMP) at NOAA AOML in Miami

* A network of reef monitoring stations

* |Integrated with satellite and model products

* Daily ecosystem impact alerts
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Welcome to the CHAMP Portal web site!

The Coral Health and Monitoring Program (CHAMP) Portal is a query tool for accessing
oceanographic and meteorological data from the CHAMP database. This database defines many
‘stations,” or Iatitude-longitude pairs, which may be physical observation platforms of some kind
(CREWS pylons, SEAKEY'S light towers, CCCCC buoys, or other) or "virtual” stations at points of
interest for which remotely-sensed parameters are collected and stored

Quick Start

The key steps for loading data into the CHAMP Portal are (1) selecting one or more "sensors”
using the hierarchical list of stations and sensors on the left and then (2) selecting a date range of
interest by right-clicking on any one of those selected sensors. For Mac users “right-clicking” may
mean control-clicking or possibly two-fingered clicking on a trackpad. Please see below for more
detailed descriptions of these steps

Introducing the Parts of the Site

The site is divided vertically into two sections. The upper section is titted "NOAA/CHAMP Coral
Reef Stations” and provides tools for selecting stations/sensors and datesfimes of interest (left
third), a map to indicate station locations (central third), and an informational area (right third)
which contains tabs for Release Notes and this User Guide as well as a tab for drawing Plots of
the queried data. The lower section is titied "Data” and contains a spreadsheet-like "grid” of
queried data, along with controls for sorting and downloading these data. Both the Plots tab and
the Data grid are empty until data have been queried and loaded into the portal

Symbols Used in the Portal

includes data from the last 24hrs

does not include data from the last 24hrs

includes data from in situ sensors

does not include data from in situ sensors
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Reef and Fisheries Stressors

CHAMP assesses stress on individual reefs and
key coastal fisheries sites...

We improve accuracy with ocean physics
We automate alerts with rule-based inference

We alert managers of potential stress daily



Reef-scale Sea Temperature

e Reef thermal environments are monitored
from satellite data and coupled numerical
models at scales of kilometers.

* Circulation and mixing alter thermal balances.

* Physical ocean processes impact the thermal
environment of individual coral communities.



Reef-scale Sea Temperature

Reef th ., {4 honitored
from s.=2% {("zumerical

model

e Circulz =+ = Inal balances.

Physical ocean processes impact the thermal
environment of individual coral communities.



Reef-scale Sea Temperature
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Cross-shore temperature profile — Gulf
of Mexico HYCOM (May 2008)
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Cross-shore temperature profile —
Florida Keys HYCOM (May 2008)
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High resolution can still fail...




High resolution can still fail...
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The Gory Details

o =l eV, + Kllflnl;vhz +qu *V,+ KﬁgthZ]Tkm -

Advection-Diffusion of Heat: u-VT + KV2T

Source term: QO 2 YQshortwave + QIongwave + O~sensib|e + QIatent + O~rain + O~benthic
Absorption factory =1— A, Tpar *(1-Tpar) depends on bottom reflectivity
A,, and attenuation rate for visible and NUV light with depth, Tpsg.

Benthic flux depends on 1,,z, Substrate composition, and Qg o twave-:

Horizontal Convection:

Balance Insteady inertiz Stress divergence Advective inertia

B,

Steady temperature Vs~ (1 ? 7'%) Vs ~ B

Unsteady temperature JT71D,) /v ~ (BuyTigD) Vaw ~ mHn'

U o VT (Qy. h, B) +

Q,
£C,h

Beyond weather & km-
scale oceanography,
thermally-driven mixing
also plays a major role:

- enhanced lateral heat
diffusion (Hearn 2011)

- horizontal convection
(Monismith et al. 2006)



Absorbed sunlight
Barnes et al. (2013),

their Figures 8b and 9
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S | absorbed at
different rates
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Amplitude and
phase of
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FRT, and across
multiple years.



Horizontal Convection — thermal siphon

* Air-sea flux and km-scale heat advection alone
do not model variability well: is there also a
smaller-scale oceanographic process at work?
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Gulf Stream Region Temperature (deg C) 20160320 f048 Depth: 0 m
NCEP/EMC/MMAB 20-Mar-2016 min: -1.63 max: 31.98
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Gulf Stream Region Mixed Layer Thickness (m) 20160320 f096 Depth: 0O m
NCEP/EMC/MMAB 20-Mar-2016 min: 0.71 max: 307.75
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Horizontal convection reproduces
seasonal cycles on the reef crest

MLRF1 Daily Climm: No Warm Laver (avhir_weekly sst KB=O,‘I L0 (1996-2011)

T

We train our heat budget ( ) at reef sites with long records of in
situ sea temperature ( ): Global reanalysis (ECMWF ERA-Interim,
Dee et al. 2011) provides all meteorology and ocean wave data.



Sloping seafloor is widespread

Sites with (very, somewhat, slight) reduced exposure to thermal stress (278 m)
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Summary

To model the physical coastal environment, we must
account for local seafloor topography.

By parameterizing reef-scale processes, we can

assess thermal and light variability more realistically
from lower-resolution, surface-based data.

COVERAGE can be a valuable source of larger-scale
data for CHAMP in monitoring the Sargasso Sea...

And CHAMP may be a useful tool for COVERAGE!



.Photo.©J E.N. Veron, Corals of the World 000"
Larg’e Porites astre0|d_es (“mustard hill coral”)
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