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Asina J_gzz Improvisation, a Riff on Two 4
Themes

nteractions between integrated climate-
ansitive research and service communities.

g'assess impacts of climate forecasts on
‘environmental-societal interactions.

X To provide feedback to producers of climate products
on user requirements.
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The Limits of an Exclusive Focus on Forecasts 1;'

X Experience shows that climate forecasts alone (delta T, delta p) are
only utilized by the very technically advanced *unless* forecasts are
_expressed in terms of impacts on resources

>

portant to provide information about the linkages between

_ pirical study has shown that climate forecasts aren’t used
it falFpotential. Reasons include:

SBeeply embedded and widespread preference for deterministic

i-} asts and discomfort with probabilistic forecasts (except in the case
of climate change projections);

= Demands for finer spatial resolution, i.e., down to watershed scale.
(see Chagnon, Chagnon, and Chagnon, 1995, Pulwarty and Redmond,

1997; Callahan, Miles, and Fluharty, 1999; and Rayner, Lach, and Ingram,
2004, inter alia)
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How D%es Learning Occur in Majority of
User Community?

uccesgful application requiring integrating understanding of physical
dynamics of climate variability with advances in hydrologic forecasting,
modeling projected climate change effects, & understanding

institutional vulnerabilities to climate variability & change & barriers to
use of climate information in comprehensive fashion.
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Benefit: Forecasts guide
decisions about reservoir
mgmt, hydro production,
instream flow mgmt
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X Currently developing 6 month
streamflow and reservoir
forecasts for municipal water
supplies in Puget Sound using
NCEP forecasts, ESP

X Product developed at the
request of Puget Sound Water
Supply Forum

X Benefit: Forecasts will help'i

reservoir managers

balance storage, instream
flow requirements at

critical time periods
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Evolfgtionary Learning as Punctuated
Equilibria

- eam of high utility to stakeholders.

X -[p transitions = powerful ENSO events; patterns
‘of decadal oscillations in relation to types of impacts
of resources of interest.

1
§

%

I
1



¥
3

. K
Evolution within the Research Team as
well as within the Community of

Stakeholders

Reali "ﬁ‘én by 1998 within CIG that water central to all four sectors
ahieh constltuted our focus regional hydrology/water resources

ince Iargest PNW river basins snowmelt driven, winter the crucial
period in which principal climate drivers, ENSO & PDO, exert greatest
influence on T, P, spring time snowpack, & spring-summer runoff.

hy ical system highly nonlinear, so small changes in drivers produce
e changes in climate sen5|t|ve resource outcomes.

£ e additional, but smaller driver of climate impacts in eustatic SLR,
combined with regional isostatic SLR. & transient higher SL during El
Nino events = accelerated coastal erosion in winter (Kaminsky et al,
1999).
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Evolutionary Learning within the
Research Team, cont’d.

of multiple stresses.

y

' E"gu nmental changes over last 150 years in PNW result not
from climate, but also [ & even more so] from humans.
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ut full & instantaneous application of gains in understanding
ten thwarted by social institutions within which natural 2l
sources managed. -

= Iy
¢ Change not impossible but needs help, either from sharp
physical transitions or discoveries that promise large benefits.

X Consider case study of Oregon coho salmon.
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Creating t{\e Oregon Coho Marine Survival
Forecasts

CoIIratlon between CIG (Francis, Mantua, Agostini), NMFS
f ‘west Fisheries Science Center (Lawson), & NMFS Alaska Fisheries

gy based on sequence of four coastal factors which research
2re related to coho marlne surV|vaI Three known from

r‘en_d of maturing coho first year at sea--will be known from direct
“observations by April 1 of harvest planning year(Logerwell et al. 2003).

Four factors distilled into single estimate of coho survival rates which
agencies need for planning harvests & allocations.



Oregon Coastal Coho Marine

Coastal Ocean Conditions

Sea surface temperatures

Sea level

Nearshore winds

Forecasted

Forecasted

Jan-March Return Rate for
2005 SST March 2005
9.33 2% (+/- 1%)

(1 stand. dev.
below mean)

10.15
(mean value)

1% (+/- 1%)

10.98

(1 stand. dev.
above mean)

<1%

Survival Forecasts

X Methodology unique in
recognizing the impact of
winter conditions on coho
marine survival.

Provides a pathway for
incorporating 1 year lead time
climate forecasts into
seasonal harvest, allocation,
and hatchery decisions

Benefit: Forecasts
available 6 to 8 months in
advance of traditional

CLIMATE

forecast methods (jacks, £

NN
IMPACTS

plankton)




Lessons of the Oregon Coho Case

‘Eﬁ responded to clearly articulated agency need--importance of
ason abundance forecasts for annual planning.

$eaply demonstrated link between regional environmental indices &
-in coho marine survwal

ran5|ti'oning results to agency planning teams assured because
member of NOAA’s coho forecasting team also a member of the
research team.
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: Vision & Constraints

,- x Cle’fhat potential market very large for combining

:‘;\,._'_'J_ stakeholders in Iarge number of sectors of
iman activity.

emand will increase as effects of climate change
ensify as means of managing adaptation.

nstraints imposed by nature re what is knowable

will be hard to surmount. But man-made constraints
can also be very difficult, especially when they come
with the long-standing inertia of institutional barriers
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Two Visions with the Sam
Constrain




Functional Elements and Relationships of a National Climate Service !j

Global Level

Global
Research

Global
Observations

National Level

Regional
Research

Regional
Observ.

Regional
Modeling

Global
Modeling
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¥ The Three-Legged Stool

Avision of a national climate service as a three-
jged stool consisting of observations, modeling, &
Ssearch, nested in global, national, and regional
les*with a user-centric focus of Miles et al.(2006)
iaces several major hurdles, viz. bureaucratic
omplexity, inertia, & competition, funding, and
severe gaps in the types of data required, spatial “
coverage, & data quality.
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A Bgultiple Stresses Focus: The NRC -
Workshop Report (NRC, 2007)

rent state.

gﬁév_er, many (most?) nonlinearities are unknown and gaps in
“tnderstanding these phenomena lead to gaps in knowing how to respond
to them in terms of design of policy & management approaches.



Purpose of NRC Workshop: How to 'i
. Pproceed to remedy lack of control
generated by gaps in understanding?

.. = Wor‘?'i)p buylng into Barron S formulatlon that the ability to

_ /covr waste products & streams) & trace |nteract|ons in
ce-based fashion.
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_Remedy for Lack of Control, cont'd.

Whatsstands in way of understanding this level of complexity? Need:

_: ected process studies designed to examine specific phenomena
Bhrough field investigations.

_’" plex coupled system models at appropriate spatiotemporal scales
' ‘Fa-ting biologic, hydrologic, &socioeconomic systems.
6ng':.fc'onnections to significant regional issues & stakeholders.
rogreés linked to implementing all 5 principles above.

..
-



¥ Critical Data Gaps

overa ge and commitment to sustained operation; and the
mmospheric networks are not operating with the required global
“and quality”.

-

these systems.
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Regional Data Gaps: A RISA View in 2006

' Poor coverage of soil moisture in entire West & no long term
data base available. Even larger problem exists re groundwater.
Coverage spotty & for specific mgmt. purposes, not for climate

monitoring.
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Cr|t1§aI Data Gaps at Regional Scale,
cont’'d.

g CALI "IfNIA (Cayan, pers. commun., 2006): Great need for historical
1 35 well as remotely sensed obs. Reglons need data for important
gietal applications re human health, ecological, & hydrological

girposes, /nter alia, but very difficult to obtain even most basic

ik pud cover in temporal & spatial high definition.

A at dlsadvantage in inability to observe atmosphere in the vertical
mension re inversions, snow/rain, freezing levels & wind. No ready
cess to historical profiler and radar information.Continuous obs of
Wa ter chemistry, spp assemblages, & sediment concentrations missing
|mportant for addressing water quality issues as well as source

ide tlﬂcatlon & quantification of fluxes in to coastal & other water

H|gh elevation obs of meteorological & hydrological variables sparse.
This a problem for entire West.



% Critical Regional Data Gaps 3
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% Critical Regional Data Gaps 4

PACIEIC (Shea, pers. commun., 2006): Water resources, coastal
gespurces, & hazards mgmt the dominant issues. Critical issue is loss of
FRES flow information as USGS pulls out or stops maintaining stream
jau 4,5_:,..__ roughout U.S. Pacific Is. In addition, need continuous

ai "":df]g and upgrades to precipitation measurement systems,
articu arfydin remote areas. Re coastal hazards, need data re sources

em managers, state resource agency personnel & private sector

) p1a|n about lack of good evaporation data, lack of groundwater
‘measurements, & systematic water quality measurements Some are
very concerned about declining support for NWS COOP network, &
many interested in slowly developing radar/rain gauge hybrid products
now being produced by River Forecast Centers. Foresters also want
lightning data.



: Conclusions

ile" promise is great, we are far from where we need to be re
vations at global, national, & regional scales.
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ese Ii|' ations will be critical in the face of the impacts
2nerated by changing rates of global climate change.
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