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Estimating Regional Climate Impacts

{ 2. Global Climate

4. Hydrologic __Model 1. GHG
Model . ‘ Emissions l

Scenario
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3. Global-to-Local Scale
“Downscaling”
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GCM Simulations

20% century through 2100 and beyond
>20 GCMs
Multiple Future Emissions Scenarios UNA
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GCMs and Regional Impacts
GCM problems:

— Scale
iIncompatibility
between GCM
and impacts

— Regional
Processes not
well represented

* Resolved by:
—Bias Correction.
—Spatial Downscaling




Desired Downscaling Characteristics

« Provide spatially continuous (grldded)
downscaled fields

* Observed spatial and temporals =..:.=“
maintained oSy

* Automated and EfflClent fcm;

- Capable of dommscahn%fen\g%ﬁanaent >CM
runs | §5sd o

- Capable Cbﬁﬂ’@du i

o
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BCSD Method — “BC”

At each grid cell for “training” period,
develop monthly CDFs of P, T for

— GCM

— Observations (aggregatedto GCM scale)
— Obs are from Maurer et al. [2002]

Use quantile mapping to ensure
monthly statistics (at GCM scale)
match

Apply Sa_rﬁé quantile-mag
“projected” period.
"f* - *fl.' ~ .

YBAMS.2006

derived from station obs.

variable (P, T)
month M forcing
variable (P, T)

 distrib.

time (months) percentile

climate model forecast output from climate model climatology



BCSD Method - “SD”
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| '1;.~|nterpolate factale

Use bias-corrected
monthly GCM output @

Aggregate.obs to GCM
scale@

Calculate P,T factors
relative to coarse-scale

- climatology
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Constructed Analogues.- CA

Given daily
GCM anomaly.

Bias,Iin. mean
accammogdated
= Shy=using

Library of previously R AN A
observed anomaly patterns:  Coarse resolution:
analogue:

Analogue is
T linear
_____ HT combination of

o K




Contrasting CA and BCSD

CA uses daily data; BCSD monthly W/random
resampling

perfect prog vs MOS B
BCSD (MOS-type) relates GCM 1
correcting for biases N ‘-

CA corrects mean bias gmﬁ
— spatlal GCM blases SR

Iarg e;: atio
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NCEP/NCAR Reanalysis as . Surrogate
GCM

Best possible GCM since obs assimilated
— Should show max differentiation in methods
— T62 (~1.9°) resolution, comparable to GCMs

Full period daily and monthly data, available
1950-1976 used to “train” downscahng

» CA: coarse obs to fine (1/8°) obs .«
« BCSD: coarse reanalysis to fine (1/8 ) obs

1977 1999 used to assess ndividual Qbg air degC

Shiftin PDO in 1976-77, =+ B
late 20™ century wgrmrﬂg

Warmer, Wetter In I-_.. 2.




Monthly skill

a) Analogues b)) BCSD

Correlation of monthly.
projected values with obs.
BCSD shows higher monthly
d) Analogues Sklllthan GA
T - - Al



Daily Skill: Dry Extremes

analogues-bcsd

20t percentile winter P
r2 values shown
90% confidence line

Whlte areaS have -125°-120°-115°-110°-105° -125°-120°-115°-110°-105° -125°-120°-115°-110°-105°
Insufficient data v —— [ m—

| ow Skl|| for both methods

again



Daily Skill: Wet Extremes

90t percentile daily winter P

Higher r2, some significant areas
Methods comparable for wet extremes
Differences not significant S

Large-scale daily P
iInformation not useful
Climatological daily
sequences equivalent =
to simulated
Domain-wide patt
Important?
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Daily Skill: Consecutive Dry Days

analogues besd analogues-besd

Seasonal max consecutive dry

days

Winter: CA has higher skill

— some differences are statlstlcally
significant o

Difference in other seasons

minor & insignificant :

Max consecutive wet days has
similar results ;“f‘ I

At annual level di _re‘neies are
also negligible >




Daily Skill: Cool Extremes

analogues besd analogues-besd

10 percentile daily T by season

Almost all of domain has
significant r2 for CA & BCSD

Winter: -1
— CA higher skill thanBCSD = M8
— ~30% of domain shows S|gn|f|cant "1

differences - - .

— Most significant dlfference m
Columbia R basin ,_1‘-'-'-,.;,__;-




Daily Skill: Warm Extremes

90 percentile daily T by season

Higher skill with CA

— esp Central California & Great
Basin -

— seasons other than summer no "
significant difference ¥

— high spatial variation

Reanalysis daily T sklll
successfully transfe;raed ) flne

scale by CA | :.""‘?.;:"Z_-';-‘:I.
Lower skill with BCSD'& CA
near coast

| -1257-120°-115°-110°-105" -125"-120°-115'-110°-105" -125°-120° 115" -110°-105'




Conclusions

Monthly skill comparable between CA and BCSD
-~ hlgherTsklll lower P skill in reanalysis AL

— BCSD and CA indistinguishable o :
Skill in reanalysis dally P sequencing 8

— large-scale C|rculat+o=n better th%ﬁ .(:ec it

A0
Daily reanaIySIS*T adds Sk!? CA"
— summer warm‘éxtremes %’

— winter cOo@emeé l;,, ¥ -L

Value of using __,uy cale data deg
scale s ._ e

Next’ teps

e com@a}re W|th
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