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OAR Leadership in Subseasonal to
Seasonal Prediction Research

Climate Program Office (CPO) and predecessor
Office of Global Programs (OGP) initiatives have
targeted prediction system improvements for 20
years. The figure below from Ek et al. (2003)
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OAR Leadership Today

MMME Forecast for Nine 3.4 (scaling) IC= 201809

NGGPS Phase 1 Testing ESRL led an El Nino rapid ‘
Project Summary Assessment
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response experiment to collect an

: : E—wme 0 0 b d b
unprecedented high-resolution Lo - “»--'2?3’:';@;; """" 2 T T T T

data set of observations of . L S S B B S o
tropical conditions and the BN S NS S S WO S S ST —
extratropical response. This data

- Ptihs o e o set will be critical to better

Capability im planning only or otherwise insufficiently rea . .~

o i understanding EL Nifio and to

Recommendation (strongly endorsed by NWS) is to . :

perform phase 2 testing with only MPAS and FV3 @l improving models and forecasts,
GFDL’s modeling leadership amongst other outcomes.
Continues —_ the GFDL w Earth System Research Laboratory s CPO, through the OAR_NWS

......
sical Sciences Division

dynamical core was selected — Climate Test Bed, led the
through an intense competitive [ —— s development of the North
process to serve as the core of  [use "4 S8 Njp ~a. American Multi Model System, a
the next-generation NWS AR et i 8 i A i major interagency effort, which
prediction system. S ST includes input from seven
research and operational

s: Theo.Stein@noaa,

.qov, 303-497-6288

climate models.
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(a) CP La Nina SST (b) CP La Nina Simulated Precipitation (c) CP La Nina Observed Precipitation
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e ESRL looking at precipitation impacts in La Nina conditions
e Models agree with Observations for Central Pacific-oriented La Ninas -- dry in west.
o EP model-obs. disagreement: only four events in obs. record (nine for CP)

o Assuming models are correct, small precip. impact for EP La Nina
e Both moderate and strong La Ninas impact precipitation in the West
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CFSv2 reforecast, 9 month lead, 16-member ensemble
1982/83 1987/88 1991/92
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CFSv2 reforecast, 1 month lead, 16-member ensemble
1982/83 1987/88 1991:‘92

1994/95

SST response 1o SST response to
faces of ENSO faces of ENSO

2014/15 2014/15

Examining skill loss from 1-month lead (left) to 9-month lead (right)
o  Why do some verify while others don’t?
o What about the atmospheric response?
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New GFDL model
32-mile tiles

Old GFDL model
160-mile tiles

(Adapted from Jia et al. 2015, J. Clim.)
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GFDL Research
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GFDL FLOR
system shows
significant
improvements for
ENSO prediction
Data is available
-- 33 years, 12
start months, 12
ensemble
EES

CM2.5 and FLOR
models are
publically
available.
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GFDL Research

Rain gauge estimates Real-time seasonal prediction model
(U.East Anglia CRU 3.22) 160-mile “tiles”: CM2.1  (vintage-2006)

__; ‘ - - N
Cost=1 :
il | Smaller grid
\ Haris et ol 2014) .. R  Ocorheral 2000 spacing improves
L simulation and
Real-time seasonal prediction model Prototype seasonal prediction model allows
30-mile“tiles”: FLOR  (vintage-2014) 16-mile”tiles”: HIFLOR  (vintage-2015)
== v TR phenomena (e.qg.,
s mountain snow)
'Cost =120 to be better
represented
5 Murakami et al. (2015)
b Lots of data for
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Annual Average Precipitation (mm/day)
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The MAPP and Climate Variability and Predictability
programs are the current flag bearers for 20 years of
CPO/OGP support for seasonal prediction research.

Forecasts of NIN03 4 SST Anomalies Initialized SEP 2016
OES . 1 i 1 H
CFSv2 (32)
CMC1(10)
CMC2 (10) ! ! i
GFDL FLOR (24)

Yo N IR AN N S M— Focal areas:

SO o i | | | ‘ | e advancing statistical and dynamical modeling,
including multi-model ensemble prediction
systems

understanding model biases, and improving
model processes and physics

developing novel climate reanalysis techniques
improving data assimilation and monitoring
systems

*Created by COLA

i THe s oa W ok ZJQIN?FEBMAR -l CPO involved in:

* Supporting past GEWEX efforts and establishment
of new GEWEX-US office.

« Coordination with international, interagency,
laboratory, and operational center partners.
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MAPP efforts to improve predlctlons

MAPP Notables:
Development and support for NMME (research and
real-time).
Development of the Climate Forecast System, version 2.
Drought Task Force - NIDIS link
Climate Prediction Task Force
Subseasonal to Seasonal Prediction Task Force
Reanalysis research
Data assimilation
Predictability and prediction research at the Center for

0 Month

1 Month

Ocean-Land-Atmospheres (George Mason University)
$3M+ in new subseasonal to seasonal research
investments in FY16, including transition to operations
work. With co-support from NWS, NESDIS, NASA, and
Navy.

Targeted improvements to model atmospheric physics.

3 Month

7 Month

Evaluation of soil moisture biases
with lead tlme in the CFSv2 e
reforecasts (Dirmeyer, CFSv2 4 8 6 4 2 4 1 2 4 6 8 10

- 2 9
Fig. 3 As in Fig. 2 for JJA volumetric soil moisture (1040 cm
Topical Collection (2013) Pyl n il l el
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Transition to Operations

The Climate Test Bed is a joint effort of NWS and OAR/CPO,
focused on enabling the transition of research into operations

NMME Forecost of SST Anom  [C=201604 for 201650N

9aN

North American
Multi-Model Ensemble

Standardized
Precipitation
Index forecasts

derived from
Drought Indices
Soil Moisture Percetiles N M M E

-2 —1.6 -1.2 -08 -0.4 04 08 1.2 1.8 2

North American Land

Data Assimilation System
10
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Recent Relevant MAPP Research

AR frequency anomaly
El Nio La Nia
Prediction
(NCEP CFSv2)
OBS (ERA-I)

( AR Landfall frequency (#/yr)

»
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More

Less

North

South

AR Landfall latitude (°N)
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Clim EN LN

Hyemi Kim (Stony Brook University)
e Looking at seasonal prediction of
AR events
CFSv2 does a good job simulating
ENSO-AR variability in lead-1 DJF
forecast (left top and middle)
ENSO modulates both AR

frequency and and average
landfall latitude, from:
o 42 degrees
(California/Oregon border;
EL Nino) to
o 44 degrees (Central Oregon
coast; La Nina)

11
Figures courtesy Hyemi Kim
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Drought Task Force California Focus
Scientific assessment of the m

ASSESSMENT REPORT  2(011-2014 period of the NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEW

d Pr@dlctablhty drought. Causes:

e Weather conditions --
high pressure ridge off
West Coast diverted
storms
Response to SST forcing
La Nina in first year, then
continued ocean
influence.

KEY POINTS
hcngmnngmugmumm‘hmymp-mmolﬁn nia winter precipitation te E| Nifio intensity,
and also recognizing the spread of possible outcomes even for a mymngzmmu(mnpm
outlook must be expressed probabilistically. Nonetheless, this brief assessment leads to the following key
points:
+ Impacts are likely to be greater in late winter than early winter.
# Southern California has a stronger chance of wet conditions than northern California.
OlnuudamsmﬂNlﬂd.hlvypmdpmnhmm!ymmumnm
During 2011-15, California experie: e driest four successive winters since 1895, Dry conditions
have been widespread and, mldmgm:htusmghlmm fm.lugmmls.alinfcaﬂ.ﬁmnn
research® has sea surfacy

R Pacific and Indian Ocean - were important factors contributing to the drought. This ST pattern has
o now A developing I Nl weeh strong warmineg of the east equatoril Pacific and conling of
MINGFANGTING' the trapical west Pacific and North Pacific, reverses many of the anomalies prevailing during 011-15.

¢ B & This El Niio ranks among the strongest in the historical record for this time of year and forecast models
International Research Institute for y predict it 1o last into 2016.

Scientific assessment of EL Nino o i e
impacts on California winter
Lamont Doherty Earth Observatory of Columbia University p reci pi ta ti on
e |mpacts of EL Nino

typically greater in late

N. America Composite Anomalies

e Continuing questions: winter

o  Winter 2015-2016 forecast Sputhern California
evaluation higher odds of wet than

Northern California 7 it o s

{bortam) £l Nifios. All relative to 3 1901-2015. ENifa

o Impact of temperature and
ET on the drought

| aver 5N to 5*S and 170°W to 1 20°W with weak Bl Nifio defined as.
between 0.5°C and 1°€ and moderate-strong i Niso as greater than 1°C.
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Relevant new activities

e Projects focused on:
o Monitoring soil moisture and snow

Flash droughts

Products on HUCs

Climate teleconnections

S2S predictability and model performance
Atmospheric Rivers
Land Surface Feedbacks
Troposphere/Stratosphere connections
Extratropical storm tracks
Tropical controls on U.S. climate and weather

e The Subseasonal Experiment (SubX)
Multiple models participating in a coordinated experiment to improve predictions
and prediction skill at subseasonal timescales
Multiple modeling and prediction centers: NOAA, NCAR, Environment Canada, NASA,
NEY,
Building on NMME experience




