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What is IMPACT?

+ IMPACT stands for Integrated Marine Protected Area Climate Tools

+ Its purpose is to provide detailed climate and climate change
information at the MPA scale to assist managers, decision makers and
stakeholders in understanding and quantifying the vulnerabilities and
impacts of climate variations and change on the MPA ecosystems in
order to inform adaptation and mitigation.

IMPACT refines historical climate data to resolve variability and
trends at sub-regional scales and combines those scaled data with
oceanographic and ecological data to identify and quantify critical
climate drivers of ecosystem change.

+ IMPACT has a threefold approach:

. Develop climatologies that integrate atmospheric, oceanographic,

and ecological data and resolve variations at scales relevant to the
MPA.

. Couple these climatologies with climate model output to assess
potential future impacts and inform adaptation strategies.

. Possibly utilize climatologies as a basis to inform short-term
critical impact forecasts relative to forecast weather conditions.

+ Data and products from NODC, NCDC, NDBC,AOML, NCCOS,
CPC, KEY and others.

Why IMPACT?

MPA managers generally do not have an atmospheric science
background, and existing climate information can be a challenge to
properly interpret, especially relative to complex ecosystem impacts.

While some products do address climate impacts (e.g., NOAA CRW
Coral Bleaching alerts), there are no comprehensive products available
to ecosystem stewards to assess and quantify climate change impacts in
the context of adaptation strategies.

Global Climate model projections are often too coarse to meaningfully
relate potential climate change information to local ecosystem
processes.

In situ observations can be few and far between.
Satellite observations are generally masked near coasts.

IMPACT seeks to address these information gaps by combining
atmospheric, oceanic, and ecologic data to facilitate rapid assessment of
important climate change considerations.

T Posthumous. Dr. Keller was involved in this project until his untimely death in March, 2010.

Ecosystem Variables:

Salinity

Bleached Elkhorn Coral. (Image Credit: NOAA)

Average August Air Temperature at Key West, 1900 - 2010
A I T T T T

1900 - 2010 Mean: 286 °C
190 - 2000 Mean: 28.5 °C August Air Temperature

03 P N R 1900 - 2010 OLS Trend
2000 - 2010 Mean: 293 °C
[90] - 2000 Average

1900 - 2000 Trend: 0,15 *C decade'l

N
N
N

Climate
Scenarios
and |

Atmospheric Conditions:

—— — S

Pressure
Temperature
Dew Point

30

295

- Precipitation Projections /
; Clouds "
%L 285

%

(=]
[nx)

2743

27

&) NOAA Weather and|Climate Toolkit

26,
1900 | 920 | 940 1960 | 920 2000
Y ear

Regional

Ele Data Wiew Tools Help

Nutrients 5 |
SST Tropical Storm Rita
September 19, 2005
100% - L]
11 PM EDT Monday
NWS TPC/Mational Hurricane Center
90% + Chlorophy" Advisory 9
Current Center Location 23.3 N 77.8 W
] il Max Sustained Wind 70 mph
o Turb|d'ty o Current Movement WNW at 14 mph
~ j @& Current Center Location
2 70% Kd @® Forecast Center Positions
[ H Sustained wind = 73 mph
5 & Potential Day 1-3 Track Area
$:00% B Hurricane Warning
= Hurricane Watch
50% - mmm [ropical Storm Warning
40% - .
— 3
™ \
30% \ Bahamas
20% _
F & F S S S LS >‘ =
S) & & & > & ® ¢ s
PP AR AP P S A : . hceptual/ e
Trend in Live Area Index (LAl) for Acropora palmata from Spring 2004 to Fall 2006, a I I I l . O Te P O bG bi"sf ic
period of elevated environmental temperatures. (Source: Williams, D.E., M.W. Miller, and Wit h
K.L. Kramer, 2006: Demographic monitoring protocols for threatened Caribbean Acropora spp. 1.
corals. NOAA Technical Memorandum NMFS SEFSC 543. Miami, FL 91 pp.) I I° d T O O | S C Osy S e' | I )
‘\ OC G Ize ' M d I /‘
\ / \ odaeils -
stressors \ / W
/ J /
\ / N / /
\ ) N/ /
\\\ > (\ )\ /
S o ~ \ 4
CR—— % / -
\ 4

Gl SN
@
R

Local

EYENE IS4 (R X [N 2

NEXRAD LEVEL-II
KBYX - KEY WEST, FL
09/20/2005 17:37:18 GMT
LAT: 24/35/51 N

LON: B1/42/11 W
il | ELEV: 07 FT
VCP: 121

Average August Temperature Anomalies | 982 -2010
2 T | | |

hlean Tair: 293 °C

Weather Types .‘]—.;

(pressure, temperature, |- S
winds, clouds, etc.) i ,

Std Dev Tair 0.63 °C

| Layer5| | Data|| Services

L3 |Mean SST: 298°C N Al | REFLECTIVITY
Std Dev S5T: 0.42 °C ‘: ELEV ANGLE: 0.49
r 062
- RMSE: 0.63 °C _ Legend; dBZ [(Category)

RMSEs: 06D °C ==+ 75 (16)

RMSEL: 033 °C + 70 (15)

+ 65 (14)
+ 60 (13)

Precipitation/runoff, re-suspension,
upwelling, transport, etc.

Anornaly (°C)
L=l
T
|

Water Response
(light attenuation, algal blooms, turbidity,
salinity, temperature, etc.)

LS ey Yest Air Ternp Anomaly n
Florida Keys 55T Anomaly

eg | | afiew| Adon | | afiew| aneg | | aunden |

&1 | Zipt on

| Zwy youn

Memory Usage: 13% |

] | | | | |
-2
1925 1990 1995 2000 20035 2010

Benthic-pelagic coupling,
trophodynamics, etc.

Climate Impacts
(habitat alteration, water quality
degradation, fish mortality, etc.)

By combining data on species coverage with physically-linked environmental variables, it not only becomes possible to identify and

quantify environment-ecosystem relationships, but also to extend those relationships backward or forward in time at places where

information may currently be lacking.

climatologies which can quantify changes in cyclone impact drivers over the MPA.

Tropical Cyclones, such as Hurricane Rita in September 2005, can substantially impact MPA ecosystems.
Diverse information such as track forecasts, radar and satellite information can be combined and used to
inform sub-regional impact assessments on those ecosystems, and can be integrated into cyclone

Where can IMPACT be used?

Initially, IMPACT is being developed for the Florida Keys National Marine
Sanctuary. However, as the suite of integrated climate products are
developed, they will be adapted for use in other MPAs, with the level of
detail and accuracy being dependent upon the quantity and quality of the
environmental data available in and around the MPA.

How does IMPACT help?

Managers can use graphical climate products to quickly determine the
characteristics of climate change over their MPA. |n particular, IMPACT
can help answer questions such as:

+ How quickly is the climate changing over the MPA!?

+ Is the entire MPA being affected equally by change, or are some areas
more prone to impact than others?

+ What climate variables associate most closely with observed
ecological impacts, and in what ways?

Who will benefit from IMPACT?

MPA managers who must incorporate climate change into long-range
management plans, or who must be able to translate climate information
quickly into ecosystem impact stress mitigation efforts.

Researchers who need to identify and/or better quantify the
relationships between climate drivers and ecosystem responses at
various scales.

Stakeholders who may gain a healthier or more resilient ecosystem and
will become better informed of potential climate impacts.

Convective precipitation can quickly introduce large quantities of fresh, acidic water into the ocean surface layer, either directly or through land-based runoff. Precipitation information can also be useful in determining cloud coverage and potential light interception. Radar, soundings and even convective forecasts can be combined to
produce information concerning trends and variations in precipitation potential, intensity, and even geographic coverage. This information can be used by MPA managers to determine changes in impact potential from heavy or widespread rain fall or cloud cover.
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When will IMPACT be ready?

Data Integration Stream
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