THE STATE OF THE ART FOR ECOLOGICAL
FORECASTING AT SHORT-, MEDIUM- AND LONG-
TERM TIME FRAMES

??

Observations

m
=
a

Decadal

PNW
predictions

HAB Bulletin)
Real-time

(climate);

Observation$; |nitial valu
Early Warnirlg problem

Systems
L -

e e e e E—

day  week month season year decade century
Weather Seasonal to Long term climate
predictions interannual change projections
predictions s
Future

Isaac Kaplan?, Vera Trainer!, Michael Jacox?, Samantha Siedlecki?
INOAA Northwest Fisheries Science Center
2NOAA Southwest Fisheries Science Center
3University of Connecticut

Qv va ;) The State of the Art for Ecological Forecasting at Short-, Medium- and Long-term Time Frames | February 1, 2018
e oF & INTEGRATED ECOSYSTEM ASSESSMENT



OUTLINE

Introduction: The forecasting toolbox u

Part 1: Short-t er m f or ec-asmme 6

Part 2: Seasonal ocean forecasts: 1-12 months

Part 3: Medium-term forecasts: 1-20 years

Part 4: Long-term forecasts: Decades ' I

The State of the Art for Ecological Forecasting at Short-, Medium- and Long-term Time Frames | February 1, 2018

> INTEGRATED ECOSYSTEM ASSESSMENT



OUTLINE

Introduction: The forecasting toolbox

Part 1: Short-t er m f orectasmed ®®oeal mon
Part 2. Seasonal ocean forecasts: 1-12 months

Part 3: Medium-term forecasts: 1-20 years

Part 4. Long-term forecasts: Decades

Sy
V] A The State of the Art for Ecological Forecasting at Short-, Medium- and Long-term Time Frames | February 1, 2018
INTEGRATED ECOSYSTEM ASSESSMENT



THE FORECASTING TOOLBOX
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INTRODUCTORY POINT 1: TAILORED FORECASTS
o Forecasts on any timescale should be tailored for, and
delivered to, clients.

o Pacific Fishery Management Council has unique needs for
short-term, seasonal, and long-term forecasts.
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INTRODUCTORY POINT 2: SKILL ASSESSMENT

o Model skill and performance metrics are essential (e.g.
anomaly correlation coefficient)

o Model skill and performance usually best for ensembles

o Model skill and performance should be evaluated for ocean
conditions relevant to PFMC fisheries and species
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INTRODUCTORY POINT 3. SOURCES OF UNCERTAINTY

o The main source of model uncertainty depends upon the
timescale of the forecast

0 Uncertainty arises from model spread, internal variability,
emissions scenario
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INTRODUCTORY POINT 3. SOURCES OF UNCERTAINTY

o The main source of model uncertainty depends upon the
timescale of the forecast

0 Uncertainty arises from model spread, internal variability,
emissions scenario

o Important coastal processes not resolved with typical
spatial resolutions: downscaling required

Global Climate Model Regional Ocean Model
~ =

L
45
40
35
30
-130

X &
W™ INTEGRATED ECOSYSTEM ASSESSMENT

-125 <120 -115

45

40

35

30

-130

r—

= 1 8
£
0.5 >
@®

=
.-
2
-0.5%
=

o

] O

-125 -120 -115
Jacox et al. (2017)

The State of the Art for Ecological Forecasting at Short-, Medium- and Long-term Time Frames | February 1, 2018



OUTLINE

Introduction: The forecasting toolbox

Part 1: Short-t er m f or ecasme® ®©®o eal mon
Part 2. Seasonal ocean forecasts: 1-12 months

Part 3: Medium-term forecasts: 1-20 years

Part 4. Long-term forecasts: Decades

pyn
WA A The State of the Art for Ecological Forecasting at Short-, Medium- and Long-term Time Frames | February 1, 2018
INTEGRATED ECOSYSTEM ASSESSMENT



North Pacific surface temperature anomalies
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