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— Improved understanding of the coupled atmosphere—ocean climate system through dynamical
and statistical models and methods, forecaster practices and protocols
model improvement, and scientific concepts

©

oy TR

, reanalysis data and

— Prospects for improved understanding, prediction, and simulation of intra—seasonal

, seasonal,
and inter—annual climate variability, including the extratropical

annular modes,
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stratosphere/troposphere coupling, tropical—extratropical interactions, land—surface forcing,
atmospheric river events and drought/precipitation events etc

- Climate variability and prediction in relation to the hydrologic cycle and in particular Western
water resources

— Observation, prediction and attribution of recent high impact weather and climate events, and
implications for extreme precipitation and temperatures, heat/cold waves, droughts and
wildfires

— Improving climate information delivery for impact—-based decision support services through the
application of new technologies, including GIS, statistical tools, and software development
practices
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NOAA's 43rd Climate Diagnostics and Prediction Workshop
Santa Barbara, California

Oct 23-25,2018

Sponsors
NOAA's 43rd Climate Diagnostics and Prediction Workshop will be held in Santa Barbara,

California on 23-25 October 2018. The workshop will be hosted by the Earth Research Institute

Climate Prediction Centef

by the Climate Prediction Center (CPC) of the National Centers for Environmental Prediction hittp://WWW-Cpe NICEp 03 ZoV

(NCEP) and the Climate Services Branch (CSB) of the National Weather Service (NWS).

and Department of Geography at the University of California Santa Barbara and is co-sponsored

UC SANTA BARBARA

https://wwwucsb edu
The workshop will focus on five major themes. with an emphasis on climate prediction,

monitoring, attribution, diagnostics, and service delivery related to: @
« Improved understanding of the coupled atmosphere-ocean climate system through dynamical and E R I h
statistical models and methods, forecaster practices and protocols, reanalysis data and model

https://www ert uesb.edu/
improvement, and scientific concepts.

Prospects for improved understanding. prediction. and simulation of intra-seasonal. seasonal. and

inter-annual climate variability, including the extratropical annular modes,

i ‘ o ) ] Important Dates

stratosphere/troposphere coupling. tropical-extratropical interactions, land-surface forcing.
atmospheric river events and drought/precipitation events etc. Registration

» Climate variability and prediction in relation to the hydrologic cycle and in particular Western Esnrlv Bird Repistration Deadline- xox. 2018
water resources. Late Registration Deadline: xxx, 2018

« Observation, prediction and attribution of recent high impact weather and climate events, and
implications for extreme precipitation and temperatures, heat/cold waves, droughts and wildfires. Abstract Deadlines

« Improving climate information delivery for impact-based decision support services through the Abstract Submission: August 10, 2018
application of new technologies. including GIS. statistical tools. and software development Aceeptance Notification: xxx. 2018

practices.

The workshop will feature daytime oral presentations, invited speakers, and discussions with a
poster session event on one evening. Discounted student registration and some travel support for

students will be available.

To submit an abstract, please go to the abstract submission panel and select a session to fill an
abstract form. If you have any difficulties. please send the required information on the web form
as an attachment via email to Yun.Fan or Muthuvel.Chelliah. The abstract deadline is August 10,

2018.
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Responses of global atmospheric circulation
to climate indices based on APCC hindcast data

AUTHORS: Daeun Jeong and Yun-Young Lee, APEC Climate Center

BACKGROND

RESULT & CONCLUSION

* From 17 centers in 11 countries, the Asia-Pacific
Economic Cooperation (APEC) Climate Center (APCC)
collects global climate prediction data every month and 55&

The Nifio3.4 and AO out of 20 indices are selected based on the correlations. \

| TN 1
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issues monthly-rolling Multi-Model Ensemble (MME)
predictions for the upcoming six-month seasons, which are

DMI
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o
]
-0.
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0
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* NiNno3.4: High prediction skill all year

JJJJJJJJJJ

disseminated through the website'. ) ) i i round
* In cooperation with KMA (Korea Meteorological E &itﬁjtﬂ:—fﬂ AQ: Significant prediction skill for January;

o _ _ One of the atmosphere indices which is
Administration), the APCC also produces climate Tl IS Gl e Telaes taken into account for the prediction of
prediCtiODS Of temperature and precipitatiOn over South *Red bars denote correlations which are significant at 95% level. winter temperature over South Korea
Korea every month. j

e The climate indices e.g. Nifio3.4 from reanalysis data
have been taken into account for the predictions of the

temperature and precipitation over South Korea even Not only the observed Nifio3.4 but also the predicted one should be considered for the |

though the MME prediction data is also essential. prediction of precipitation over South Korea for December.
e The responses of atmospheric circulation to the climate ) ()

indices and correlation between temperature and o
precipitation over South Korea and the indices are studied
by using both reanalysis and hindcast data, which are
finally provided as a guidance so that the APCC forecasters
can produce more reliable predictions.

* The high correlation coefficients
between rainfall over South
Korea and Nino3.4: 0.63 in OBS
and 0.79 in SCM

* The wet condition and the
southwesterly over South Korea
simulated by SCM

* The consistent responses of
MME participating models on
Nino3.4

cor(DIEC KIOR prec, DIEC NIINOSItl)= O.|79** : /SCM

DATA & METHOD

=7t «The anticyclonic circulation
; over the western Pacific and the
cyclonic one over the eastern
Pacific predicted by SCM

Data Description Variables R
Automated Synoptic . | R d precipitation (top) and sea level (bottom) i
. 61 stations over ° Mean temperature egressed precipitation . Op)anasealieve -pressure. ottom) anomalies
Observing System South Korea « Precinitation from reanalysis (left) and SCM hindcast (right) data
(ASOS)? P N
CAMS OPI® * Precipitation
. Simple . “
MME hindcast data Composite On the other hand, the correlation between temperature of South Korea and the AO
of APCC Method (SCM) for January from SCM is not significant. The regressed patterns are similar to those
JMA NASA e+ Geopotential height at 500 fror:)l OBS though. "
APCC NCEp hPa R s < ol j%';';o’;” _ "« No significant correlation between the temperature
Hindcast data CMCC PNU Sea level pressure & * over South Korea and AO from SCM for January
of individual models * Temperature at 2m t’_f; . rl;‘}’lsm"e ft_‘_’r"etlauon hlie the case f;om OBSIEIhO‘:Eh ,
CWB POAMA . . | 4§ _ {.,‘)__‘ "f : \,-“..__ b LD & ¢ € pPOSItIve temperature anomallies over Nortneas
Wind at 850 / 200 hPa / ! e B Qm me e ‘' - Asia, Siberia, and eastern USA and negative ones
MSC L e AT &) () over Canada, Middle East, and North Africa from
NG S o e mte SCM, which are similar to the ones from OBS
NCEP-D_OE4 * The positive anomalies over South Korea in OBS,
Reanalysis 2 which do not cover it in SCM though
The common period of the above data is 1983-2005. e i — L —

G o Bps 20 o M  The AO-related pattern of geopotential height at

T 500 hPa-negative anomalies over the Arctic and

positive ones over the northern North Pacific and
Atlantic-predicted by SCM

 The consistency among the responses of the

individual models

« Criteria for selecting climate indices are as below:
1. Be predicted by APCC;
2. Have high correlations with observed indices; and
3. Have high correlations with temperature and rainfall

over South Korea Regressed temperature at 2m (top)

and geopotential height at 500 hPa (bottom) anomalies
from reanalysis (left) and SCM hindcast (right) data

- How to display regressed patterns
1. MME: shadings of regression coefficients

2. Individual models: dots of standard deviations less than - The predictability for the indices and related atmospheric circulation

f j fficients of individual . . . .
:ggi%: OHES OF TEEIESSION CORTIEEIE OF INTIvITHd patterns with the real-time forecast data of APCC will be further studied.

REFERENCES

1. www.apcc2l.org

2. data.kma.go.kr

3. Janowiak, J. E., and P. Xie, 1999: CAMS_OPI: a global satellite-raingauge merged product for real-time precipitation monitoring applications. J. Climate, 12, 3335-3342.

4. Kanamitsu, M., W. Ebisuzaki, ]. Woollen, S.K. Yang, J. Hnilo, M. Fiorino, and G. Potter, 2002: NCEP-DOE Amip-2 reanalysis (r-2). Bull. Am. Meteorol. Soc., 83 (11), 1631-1643.
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Seamless Coupled Prediction System (SCoPS):
Assessment of the APCC In-House Model Real-Time Seasonal Forecast

/\PCC A-Young Lim (limay@apcc2l.org), Young-Mi Min, and Suryun Ham
APEC Climate Center, Korea

APEC CLIMATE CENTER

€ Climatological mean field : Circulation, DJIF * CCSM3 and SCoPS hindcasts well represent the

Introduction

Ly (20BSSLPEUVESY (¢) OBS GPH500 & U200 EAWM pattern. However, CCSM3 overestimates the
- Asia-Pacific economic cooperation Climate Center (APCC) has made great efforts to develop and o N T | | = Siberian High and Aleutian low, cyclonic circulation in
Improve a seasonal forecast model to provide more reliable forecast information for the Asia-Pacific S e — the trough, and jet stream. SCOPS shows the

- 20N )¢ 22NN . . .

p_ P | AL : maximum jet stream in the upper troposphere and the
regions. Recently, as a result of the efforts, the APCC has launched a new dynamical seasonal forecast CLEITNENR O —zia. 2N trough in the mid-troposphere are better captured.
system, Seamless Coupled Prediction System (SCoPS) o - & Cli logical field : Prco.. JJA

! - imatological mean field : Prcp.
(e) CCSM GPH500 & U200 ’
. . . P N a : recipitation c £ recipitation Stron bands Of
« The newly developed SCoPS model is state-of-the-art global prediction system based on the fully- e | _““A ol E—— _‘“JA oM e precip?itation
coupled atmosphere, land, ocean, and sea-ice model has been operationally implemented and ; 'f—‘:v Sl o< indicated over the
participated in the APCC Multi Model Ensemble (MME) prediction since November 2017. i (& T e Q— Yo B L 2= western areas of
. . e 0 60E 120E 150E 180 1 - S O India, IndOChina1
« This study focused on the skill assessment of SCoPS seasonal forecasts for SST, temperature, e 9 n
.. i ) i ) ) ) i s = (f) SCoPS GPHS500 & U200 (b) JJA : APHRODITE PRCP (1982-2007) an the
precipitation, and circulation fields on a monthly basis compared to that of Community Climate System e e | | = v | ™ Philippines in the
Model version 3 (CCSM3) which is previous version of APCC in-house model in past years. Relative N R | i N | observed pattern
performances of SCoPS and participating models in the APCC MME prediction (e.g., NCEP, POAMA, ek [ N _- N =l £ are  very we_ll
MSC 50 di 9 . B I hSdien SN ST el represented in
) are also discussed. 0 6OE  120E  150E 1206 1508 GE  120E 150 the SCOPS

BN 7 [ [ [ [T [ T [ [

A gg !n h 1000 1010 1020 1030 1040 5300 5600 5800 5880 1 2 3 4 6 8 10 12 14 16 18 20
P -nouse wvoae

€ Model description

[ (|
SCoPS cosM3 Real-time Forecast Skill
Atmos. ECHAM v5.3 CAMS3 _ ] -
Del\sﬂg?pcilion Ocean POP v2.0.1 POP v1.4.3 € TCC (2014FMA-2016DIJF, L1) € Seasonal Evolution of Equatorial Pacific SST
Sea ice CICE V41 CS|M4 i - _ — | o ' | | s013 E(a) OBS o3 =(b) CMCC sot3 E(c) MSC_CANCM3 so13 :(d) MSC_CANCM4 o3 E(e) NASA
| Atmos. T159 (31 levels) T85 (26 levels) . B G W VORI SR G I gD G N e 3 e 3 s s
Resolution % NP _ —
Ocean 1. X 0.5, (40 levels) - o 3 o 3 o - o -
Atmos. 3D nudging from CFSR - " ‘ ‘ ‘ -
Initial condition 3D nudging from CFSR SST | o —_
Ocean EAKF using MBT, PFL, OSD, CTD, 3D nudging from GODAS o ME  i® TSN W TEE 190 W MW  TME B0 W e 1E 10 1amW W 1mE 80 W oM
DRB, MRB, XBT, and ARGO P I T TT T LT [T T
Hindcast period 1982 ~ 2013 (32 years) "1
o o3 _(f) NCEP o3 =(g) PNU sor3 :(h) POAMA a3 :(i) CCSM3 so13 :(j) SCoPS
Forecast period 2014 ~ so far 2014 ~ 2017 _ _ - _ —
. . . 3 .‘ 3 3 3 - ; -
Ensemble configuration Time Iag%eadu;vs:’itgnpﬁgtil;rebatlon on Time lagged 5 3 3 I e 3
Ensemble members 10 | SheeaihS Sk BN AEIE Gl IS

€ SST Skill: Averaged TCC over GL and TR

* Tropical SST predictions from SCoPS and NECP have

= = o
Retrospective Forecasts Skill L. bl o oplcal relatively warm biases during 2014. It seems that the
T T 17 N cause is NCEP CFS2 SST data is used to initialize ocean
© SST TCC (Al . w] T | ] T |l i —u | fields of SCoPS
T TCC (All seasons, MME members N \ : o o :
( ’ ) € 2500 and SLP TCC s | | I | . € Tropical SST (20°N-20°S) Skill : PCC
S 040 0.40 0.40 : : 0.40 a Mean: 2014-16
2: jjA S 4 :\§ ] - ! ] | 1.0 : . , : E 30 1.0
z SCoPS SLP 0.20 -j:_:‘?\\ ‘ 0.20 ] 0.20 ] | 0.20 ] >e _ 5 sowrs 8 —FHFHHA K /7/_'--7--
! I A | | 508 ; e 7
ﬁ' o . ] 1 iy 1 E(1».4 1" HDDHD : j i /f
30N sk *, 0.00 1 T T ! 0.00 1 ; ; ! 0.00 1 T T ! 0.00 1 ; T ! ;W g ?? ;
0 ‘f‘ ; .‘ 7 Lead Time (month) Lead Time (month) Lead Time (month) Lead Time (month) 02 - | E ? 2 ;
. | _ R N S S S S S S Y4 5 %3
i . . - « For real-time SST forecast, the highest TCC VRCHRARIAHRRRIARRA A ooy, et
,::55 30V(\;COS'\;<;E 60E 90E 120E 150E 180 150W120W S0W ;Ogvosc())w 3OVéCOSI\I/3|03E 60E 90E 120E 150E 180 150W120W S0W GgVL?I;)\A among the MME membe rS iS Shown in the o -(b) L4 : : : 50 o
“ e SCoPS S U
T « APCC MME forecasts skill including SCoPS ,es- RN THE AAE I (N S SO TE SO o e B 77
o - - model is slightly better than it does not. i RS T TN 0 Toss 912
- p P * For strong El Nino events (2015-2016), forecast {1 ~=. =" ., i e H 2
I : . . 00 T I T I T T T T T T T T T T T T T T T T rrrrrrrrrr 20 oLl 11T LAY
ﬁ :ss g 30W 0 30E 60E 90E 120E 150E 180 150W120W 90W 60W 30W gos:aow 0 30E 60E 90E 120E 150E 180 150W120W 90W 60W 30W Skl ” Of M M E mem bers for SST IS ConSIderany %%#&:?:O’;’Q’%"’ 42;:“@04‘%%4’%4{;’0‘?‘:%%/%@%;;’;:@@04/42?/ w 00‘94:;%;%034’%@%@:%%q;é”:%i%if«;
Increased. i
DJF GL : Global SA: South Asia
. _ . . NH : North Hemisph NAm : North America
TCC _average_d for global SST from SCoPS(0.40) is € Averaged PCC for variables and region SH - South Homiaphere  SAM - South America
significantly higher than that from CCSM3(0.32), and TR : Tropical Aus : Australlia
N (a) T850 (a) Model EA : East Asia Aus_P : Aus+Pacific
the SCoPS skill is comparable to that of others. 050 | | 00 1.0 - o
0.60—: Model @ ccsms.. Sc::ops ....."':%=:|===:"'.:—0.60 Ez_: ) # . . ;_g:
0.30 — e o2 Bt : — 030 & 1 + * F%g@o
Q L e ! : - & 4 ¢ 3 8 o ¢ ¢ B o
. . 30W 0 30E 60E 90E 120E 150E 180 150W120W SOW 60W 30W E 7 |:| ITII_H_‘m | H o ’—"_:_‘ M - < "L = 0.4 . A g . = 0.4 I
€ SST Skill: Averaged TCC over Tropical CoSMs D00 e COSM3 o " = | - e TITTETET S G, : . F =02 &
(@ MAM (0) JUA ©) SON () DJF D3 e = 2 .; Y € S s =T 0.30 — 2014 E 2015 E 2016 — -0.30 0.0 ; M 11 11— [ ] | | | | — ; 0.0
” ” ] ] O T T T T T T T T T T T T T T T T T T T T T T T T T T I T TTTT °® 2T T T T T T T T T T T T T 92
0.60 ; 060 4os o 0.60 | 0.60: 1L1.j““ _ N JFM MAM MJJ JAS SON NDJ JFM MAM MJJ  JAS SON NDJ JFM MAM  MJJ  JAS SON NDJ GL NH SH TR EA SA NAmM SAm Aus ALIS_P NE ME Korea
: T e ] e (b) PREC (a) Model
£ ou 5_ 0-40-\ 040 - 0-405\ e - R : : Coe 103 = 10
S ] ] 3olw (I) 3:)5 6(')E 9(')E 12'0E15'0E 1;015:)W12:)W9(;W sc;w 30W 30W 0 3(]>E G(I)E Q(I)E 1210515'05 15'30 15<'>w12<‘>wg<;w 6(;W 30W 0.60 —] Model @ ccswa @ S({:DPS g s ° 2 L 0.60 0.8 — — 0.8
0.20 4 0.20 - 0.20 0.20 1 N T EEE . ° e i3 o 3 06 — = 06 —
] ] o o 030 — e ) .l' . | :'l:‘.og. _—c-.aug . - g
* The result shows that the forecast skill is N B 13851 Hﬂﬁmﬂmﬂmmmmm_ e A S S R 3 . ¢ . 04 L
. 1 ; ; 4 ‘ 1 é : 4 ‘ 1 ; : 4 ’ 1 é ; 4 - : : . ' ] i i - - B P ° 0.2 _: e :_ 0.2
Lead Time (ms;nth} Lead Time (maonlh) Lead Time {m?::nth} Lead Time (m?;mh) genera”y mferlOr tO bOth . mOdeI In mld' -0.30 _: 2014 : 2015 : 2016 :_ -0.30 0.0 ; 7 'L‘ ¢ ] ® |_._‘ I;I [ ] —L ’_i_‘ v ; 0.0
| o o latitude and continental region. 080 L T T T 0 02 ——————T—T—T—T—T—T—T—T—F 92
° Genera”y’ the SST haS IS grea‘test pred|ct|on Sk”l N ° In the Correlatlon anaIyS|S Of Clrculatlon JFM MAM MJJ JAS SON NDJ JFM MAM MJJ JAS SON NDJ JFM MAM MJJ JAS SON NDJ GL NH SH TR EA SA NAm SAm AusAus P NE ME Korea
the tropics, especially in the ENSO region and field, predictability of SCoPS becomes (c) Z500 (a) Model
decreases to the forecast lead time. better than that of CCSM3 particularly T e e e e s ETITITY IoliE s . — Fue
« TCC for SCoPS is quite higher than that of CCSM3 during the boreal summer (JJA). . Crra et iae it el i 06 , ¢ ¢ o o . E 06
with increasing lead time. 3 - SeledBli Pt iat ot eI MaNE 2 e d 308 ¢ N e Fos
. . e o ] - %02 3 » m I_.—‘ - 02 ©
-0.30 —: ¢ 2014 2015 2016 :— -0.30 0.0 3 1l e —l | [ 1 E 0.0
® Signal-to-Noise ratio (1982-2010) O T T T T T T T T T I T I T T I T T T T I T T T I I T I T T T ITTT % T T T T T T T T T T T T T = 02
(a) L1 JJA SNRCCSM3 SST (b) L1 JJA SNRCCSM3 PREC L1 JJA SNRCCSM3 2200 JFIM MAM MJJ JAS SON NDJ JFM MAM MJJ JAS SON NDJ JFM MAM MJJ JAS SON NDJ GL NH SH TR EA SA NAmM SAm Aus AUS_P NE ME Korea
aon T - o T _ o Ao + Signal Indicates standard
o 4 on | deviations of the ensemble mean,
| and ‘noise’ Indicates standard 0
EQ EQ A C L
s & s | deviations of ensemble members Summa!‘y & GQHG!US!QH
s " about ensemble mean | _ |
e e 808 { . S . .
o e e o on 0 o e e o o 0+ e e w aman s * SN ratio = Signal/Noise; Larger SCoPS consistently better performance than CCSM3 Iin anomaly pattern correlation and
(Y L1_A SNR: SCoPS SST (¢ L1_JUA SNR: SCPS PREC () L1_JJA SNR: SCoPS 2200 SN ratio indicates  higher temporal correlation skills for the spatial distribution of SST and Nino 3.4 index predictions.
B . 1 P S i P A predictability o | S |
“N TR S « SCoPS show higher SN ratio in Similar results can also be found in temperature and precipitation that the real-time forecast
EQ " . . .
broaden region than CCSM3 for skill of SCoPS generally outperforms that of CCSM3 for the whole period in both global and
S 1 SST and 200hPa geopotential _ _ _ _ o
i _ height regional scales. Further, SCoPS Is more skillful than CCSM3 In predicting the seasonal
PR ER T AR 0 sE e 0 W 60 0 &FINE 180 oW W0 climate variability, including the ENSO, East Asian summer and winter monsoon.
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APCC hindcast data

« W& o€ APCC WRollA AAst:= &
L 71 A Al 1&sh= 718 R4 o
gi7legtge] vres #&E ApeEtt oYzt
APCC MME 2 7J¥ »& hindcast Af2E

AHgst] 24 719 A AE5d o

ok

o
=
e R Faol dEHn 1 A
24 AL A stoldAY Aukelg A

JAF g
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« A]2: Hybrid Dynamic-Statistical Approach to Link Predictive Understanding to
Improve Seasonal Prediction of Rainfall Anomalies at the Regional Scale
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* Al &2: False Alarms in CFSv2 ENSO Predictions
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« A2 ENSO Variability Since 1980 Reconsidered
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« A2 Untangling Seasonal Predictions over California during 2015/16 El Nino and
the Parable of Blind Men and an Elephant: What next?
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S| RE= Diagnosing sources of operational  forecast model errors in
Tropical-extratropical interactions
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« A2 The Subseasonal Experiment (SubX)
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- http://cola.gmu.edu/kpegion/subx
* A|=: Recent Developments and Ongoing Challenges in Operational Seasonal
Prediction at CPC
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« ]2 Prospects for Year 2 Climate Forecasts with Useful Skill
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« A2 Climate Variability, Climate Change, and the Risk of Extreme 'Megadrought’
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« A 2: CWB CFS 1Tier Hindcast Analysis and Forecast Verification (ZAH)
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