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NCEP Global Ensemble Forecast System(GEFS) - ReviewYuejian ZhuEnsemble Team LeaderEnvironmental Modeling CenterNCEP/NWS/NOAAMarch 2011
Highlights Familiar to EMC ensemble team andcollaborators. Why do we need ensemble? NCEP ensemble (GEFS) milestones Ensemble initialization and cycling Tropical storm relocation Stochastic total tendency perturbation (STTP) Multi-model ensemble application – NAEFS Future plan
Team members Yuejian Zhu– SREF code managerSREF leading implementationBo Yang––Ensemble initializationHVEDS (THORPEX proposal)HFIP high resolution demonstrationCode managerGEFS implementationTIGGE and NAEFS data exchange SREF post processingSREF initialization (ETR)Intraseasonal forecast calibrationCoupling GEFS and CFS ensembles (CTB proposal)WSR (winter storm reconnessass)Targeting observation (THORPEX proposal)Ensemble post processing (THORPEX proposal)NAEFS/UNOPC and GEFS post process implementationForecast evaluations–Precipitation forecast calibration (THORPEX/HYDROproposal)Precipitation analysis (CCPA)Jiayi Peng––HFIP post processingTrack verifications, TIGGE cxml track data exchangesYuqiu (Julia) Zhu–– HFIP high resolution demonstrationNOAA HPC - researchMary Hart– ESMF for ensemblesMOM4 for GFS/CFS couplingGeorge Vandenberghe–– HFIP high resolution demonstrationHWRF ensemblesWeiyu Yang–– Ensemble RFCsReal time experiments setting up and runZhan Zhang––Yan Luo– PhD studentEnsemble initialization and configurationJun Du––Bo Cui––– Yucheng Song–– ––Malaquias Pena–– Juhui (Jessie) MaRichard Wobus––– GEFS implementationModel STTP (THORPEX proposal)Post processingRiver ensemblesMozheng Wei––– Dingchen Hou–––– Lead and over all planningEnsemble web masterShrinivas Moorthi–GFS model consulting
Collaborators International:– NAEFS Meteorological Service of Canada (MSC) National Meteorological Service of Mexico– ECMWF/UKMet Ensemble development and application– CMA/KMA/JMA/Roshydromet WMO/RDP – Beijing Olympic demonstration project Exchange visitors for ensemble development National– THORPEX - Earth System Research Lab (ESRL)– NUOPC FNMOC and NRL AFWA– THORPEX-HYDRO - OHD– Ensemble post processing – OST/MDL– NCEP service centers SPC – storm probabilistic guidanceOPC – wave probabilistic guidanceTPC – hurricane probabilistic guidanceHPC – 1-7 days probabilistic guidanceCPC – week-2 forecast (precipitation and temperature)Universities
Scientific Needs – Ensemble forecast SystemDescribe Forecast Uncertainty Arising Due To ChaosBuizza 2002
What is the difference of deterministic andensemble forecast?
NWS Seamless Suite of ForecastProducts Spanning Climate and WeatherNCEP Model onthsGlobal Forecast SystemShort-Range Ensemble ForecastNorth American ForecastRapid Update Cycle for AviationDaysHoursOcean ModelHurricane Models-GFDL-WRFDispersion Models for cultureReservoir ControlHydropowerEnergy PlanningCommerceEmergency MgmtFire WeatherBenefitsSpace OperationsWarnings & AlertCoordination1 WeekMaritimeWatchesClimate/WeatherLinkageGlobal Ensemble Forecast SystemAviationForecastsClimate Forecast System*2 WeekLife & PropertyThreatsAssessmentsForecast Lead TimeGuidance
Milestones of GEFS development 1992 – GEFS was in NCEP operation– 1994 – GEFS run twice per day–– 00UTC 10 1 members, 12UTC 4 1 membersOut to 16 days2000 – GEFS increased resolution– 00UTC only, T62 (220km), 2 1 members, out to 12 daysT126L28 (110km) for first 60 hours2004 – GEFS run four times per day–00UTC, 06UTC, 12UTC and 18UTC; 40 4 members 2005 – Introduced TS relocation (TSR) 2006 – ETR replaced BV, 6-h cycling instead of 24-h 2007 – Full size GEFS, 80 4 members per day– 2010 – introduced STTP, increased resolution (70km)– 20 perturbed ensembles plus controlT190L28 resolution2012 – Increasing resolution ( 50km)–T254L42 resolution, tuning TSR, ETR and STTP
Ensemble initializations and cycling
LYAPUNOV, SINGULAR, AND BRED VECTORS LYAPUNOV VECTORS (LLV):––––– 1 p (t ) λ i lim log 2 it t p i (t 0 ) SINGULAR VECTORS (SV):––––– Linear perturbation evolutionFast growthSustainableNorm independentSpectrum of LLVsLinear perturbation evolutionFastest growthTransitional (optimized)Norm dependentSpectrum of SVs2x(t ) L* E L x0 ; x0 BRED VECTORS (BV):–––––Nonlinear perturbation evolutionFast growthSustainableNorm independentdvCan orthogonal (Boffeta et al) dt av (1 v )Courtesy of Zoltan Toth
ESTIMATING AND SAMPLING INITIAL ERRORS:THE BREEDING METHOD - 1992 DATA ASSIM: Growing errors due to cycling through NWP forecasts BREEDING: - Simulate effect of obs by rescaling nonlinear perturbations– Sample subspace of most rapidly growing analysis errors Extension of linear concept of Lyapunov Vectors into nonlinear environment Fastest growing nonlinear perturbations Not optimized for future growth –References– Norm independent1. Toth and Kalnay: 1993 BAMS– Is non-modal behavior important?2.Tracton and Kalnay: 1993WAFCourtesy of Zoltan Toth
24-hour breeding cycle6-hour breeding cycle2004 20042004 Re-scalingUp to 16-d24hrsT00ZT00ZRe-scaling10m6hrsNext T00ZUp to 16-d40m24hrsT06ZUp to 16-dRe-scalingT06ZRe-scaling10mUp to 16-d40mT12Z10mT18Z10mUp to 16-d24hrsRe-scalingT12ZRe-scalingUp to 16-d40m24hrsUp to 16-dRe-scalingRe-scalingT18Z40mUp to 16-d
6 hours breeding cycleETR2006, 2007Re-scalingT00Z6hrs6 hours breeding cycleETRRe-scalingNext T00ZUp to 16-dT00Z56m6hrsNext T00ZUp to 16-d80mRe-scalingUp to 16-dRe-scalingT06ZT06Z56m80mRe-scalingT12Z56mUp to 16-dRe-scalingT12ZUp to 16-dUp to 16-d80mRe-scalingRe-scalingT18Z56mT18ZUp to 16-d80mUp to 16-d
Bred Vector( 2006)Ensemble Transform with Rescaling(2006 )2006RescalingRescalingP1 forecastP2 forecastP1ANLANLN1P3 forecastt t0t t1P4 forecastt t2t t0t t1t t2P#, N# are the pairs of positive and negativeP1, P2, P3, P4 are orthogonal vectorsP1 and P2 are independent vectorsNo pairs any moreSimple scaling down (no direction change)To centralize all perturbed vectors (sum of allvectors are equal to zero)Scaling down by applying mask,P2The direction of vectors will be tuned by ET.ANLN2References:1.2.Wei and et al: 2006 TellusWei and et al: 2008 Tellus
How do we tune ETR initial perturbations ?2011Rescaling mask and factorsTop1.0 factorsame500hPa NHReference mask500hPasameLinear850hPa NH1.2 factorSurface20% moreCurrent operation1000hPa NHFutureSchematic of tuning initial perturbations
Ensemble tropical storm relocation
2005GFS TS relocationEnsemble TS relocation6hrs fcstFcst/guess3hrs6hrs9hrsPNCUse GFS Track informationUse ens. TrackUse ens. TrackinformationinformationUse GFS Track informationRelocated TS toObserved positionTo separate into env. Flow (EF)And storm perturbation (SP)GDASEns. RescalingFor EF (p n)(SANL)CombinedReference:FCSTLiu and et al: 2006 AMSconference extended paperFCSTEns. RescalingFor SP (p n)
Hurricane Track Plots (case 1)Frances (08/28)With relocationWithout relocationReduced initial spreadLarge initial spread
Hurricane Tracks Plots (case 2)Ivan (09/14)Without relocationWith relocation
Track errors and spreads2004 Atlantic Basin readFrom Timothy Marchok (GFDL)350300250200150100Reduced mean trackerrors and spreads50024h48h72h96h120h
Ensemble Stochastic Total TendencyPerturbation (STTP) Scheme
Ensemble Stochastic Total Tendency Perturbation (STTP)Scheme (Hou, Toth and Zhu, 2006)NCEP operation – Feb. 2010 X i Ti ( X i ; t ) γ tFormulation: wi, jTj ( X j ; t)j 1,., NSimplification: Use finite difference form for the stochastic termModify the model state every 6 hours:N{[]}X i X i γ wi , j (t ) (X j )t (X j )t 6 h [( X 0 )t ( X 0 )t 6 h ]'j 1Where w is an evolving combination matrix, and γ is a rescaling factor.Reference:1. Hou and et al: 2008 AMS conference extended paper2. Hou and et al: 2010 in review of Tellus
Stochastic Total Tendency Perturbation (STTP)Scheme ApplicationGeneration of Stochastic combination coefficients: Matrix Notation (N forecasts at M points)S (t) P(t) W(t)MxN MxN NxNAs P is quasi orthogonal, an orthonormal matrix W ensures orthogonality for S.Generation of W matrix: (Methodology and software provided by James Purser).–a) Start with a random but orthonormalized matrix W(t 0);–b) W(t) W(t-1) R0 R1(t)R0, R(t) represent random but slight rotation in N-Dimensional spacewij(t) for i 14, and j 1,14Random walk (R1) superimposed on a periodicFunction (R0)
Experiments for 2009 Operational ImplementationT126L28 vs. T190L28 resolution, Nov. 2007 CasesSPS works with both resolutionsCRPSSROC--- T126L28--- T126L28 SP--- T190L28--- T190L28 SP
Next GEFS implementation (Q4FY2011) Model and initialization– Using GFS V9.01 instead of GFS V8.00– Improved Ensemble Transform with Rescaling (ETR) initialization– Improved Stochastic Total Tendency Perturbation (STTP) Configurations– T254 (55km) horizontal resolution for 0-192 hours (from T190 – 70km)– T190 (70km horizontal resolution for 192-384 hours (same as current opr)– L42 vertical levels for 0-384 hours (from L28) Part of products will be delayed by approximately 20 minutes– Due to limit CCS resources– 40 nodes for 70 minutes (start 4:35 end: 5:45) Unchanged:– 20 1 members per cycle, 4 cycles per day– pgrb file output at 1*1 degree every 6 hours– GEFS and NAEFS post process output data format Why do we make this configurations?– Considering the limited resources– Resolution makes difference (example of T126 .vs T190) What do we expect from this implementation?– Preliminary results (NH 500hPa and SH 500hPa height and tracks)
Anomaly CorrelationWinter 2 months11.00dSkillful line10.25dSH 500hPa heightNH 500hPa heightGFS V8.0 .vs V9.0NH 850hPa temperatureSH 850hPa temperature
Anomaly CorrelationSummer 2 months9.75dSkillful line9.5dSH 500hPa heightNH 500hPa heightGFS V8.0 .vs V9.01NH 850hPa temperatureSH 850hPa temperature
0Tropical Storm Tracks (Aug. – Sep. 2010, for AL, EP and WP)Error/Spread cast Hours7256964012027
NAEFS and post processMulti-model ensembles
NAEFS & THORPEX Expands international collaboration– Mexico joined in November 2004– FNMOC to join in 2009– UK Met Office may join in 2009 Provides framework for transitioning research into operations– Prototype for ensemble component of THORPEX legacy forecast system:Global Interactive Forecast System (GIFS)THORPEX Interactive GrandGlobal Ensemble (TIGGE)TransfersNew methodsArticulatesoperational needsNorth American EnsembleForecast System (NAEFS)
Current NCEP/EMC Statistical Post-Processing System Bias corrected NCEP/CMC GEFS and GFS forecast (up to 180 hrs), same biascorrection algorithm Combine bias corrected GFS and NCEP GEFS ensemble forecasts Dual resolution ensemble approach for short lead time GFS has higher weights at short lead timeNAEFS products Combine NCEP/GEFS (20m) and CMC/GEFS (20m), FNMOC ens. will be in soon Produce Ensemble mean, spread, mode, 10% 50%(median) and 90% probabilityforecast at 1*1 degree resolution Climate anomaly (percentile) forecasts also generated for ens. meanStatistical downscaling Use RTMA as reference - NDGD resolution (5km), CONUS only Generate mean, mode, 10%, 50%(median) and 90% probability forecasts
NCEP/GEFS raw forecast4 days gain from NAEFSNAEFS final productsFromBias correction (NCEP, CMC)Dual-resolution (NCEP only)Down-scaling (NCEP, CMC)Combination of NCEP and CMC32
NCEP/GEFS raw forecast8 days gainNAEFS final productsFromBias correction (NCEP, CMC)Dual-resolution (NCEP only)Down-scaling (NCEP, CMC)Combination of NCEP and CMC33
50th (median) and mean are best34Courtesy of Dave Novak
Track forecast error for 2009 season (AL EP 01224364872961202402231961691441107542NAEFS is combined NCEP (NCEPbc) and CMC’s (CMCbc) bias corrected ensemble and bias corrected GFSContributed by Dr. Jiayi Peng (EMC/NCEP)
Track forecast error for 2009 season (AL EP 224364872961202402231961691441107542NAEFS is combined NCEP (NCEPbc) and CMC’s (CMCbc) bias corrected ensemble and bias corrected GFSContributed by Dr. Jiayi Peng (EMC/NCEP)
Future plans
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Flow Chart for Hybrid Variation and Ensemble Data Assimilation System(HVEDAS) - conceptLower resolutionEnsemble fcst (1)t j-1 jEnKFassimilationt jEnsemble fcstt j, j 1Ensemble fcst (2)t j 16 daysTwo-wayhybridEstimated BackgroundError Covariance fromEnsemble Forecast(6 hours)GSI/3DVARt jHigher resolutionEnKFassimilationt j 1Ensemble initializationReplaceEnsemble MeanHybridAnalysis?Estimated BackgroundError Covariance fromEnsemble Forecast(6 hours)GSI/3DVARt j 1
Future seamless forecast systemNCEP/GEFS will plan for T254L42 (2010 GFSversion) resolution with tuned ETR initialperturbations and adjusted STTP schemefor 21 ensemble members, forecast out to16 days and 4 cycles per day. Extended to 45days at T126L28/42 resolution, 00UTC only(coupling is still a issue?)NAEFS will include FNMOC ensemble in 2011,with improving post process which includebias correction, dual resolution and down scalingMain products:Main eventMJOENSO predictions?Seasonal ate linkageMain products:1.2.3.CFSserviceProbabilistic forecasts for every 6-hrout to 16 days, 4 times per day:10%, 50%, 90%, ensemble mean,mode and spread.D6-10, week-2 temperature andprecipitation probabilistic meanforecasts for above, below normaland normal forecastMJO forecast (week 3 & 4 )one monthSEAMLESSNext Operational CFS will plan to be implementedby Q2FY2011 with T126L64 atmospheric modelresolution (CFSv2, 2010version) which is fullycoupled with land, ocean and atmosphere(GFS MOM4 NOAH), 4 members per day (usingCFS reanalysis as initial conditions, one day older?),integrate out to 9 months.Future: initial perturbed CFS
ENSEMBLES AND THE RESEARCH COMMUNITYLINKED THROUGH THORPEX – MAJOR INTERNATIONAL RESEARCH PROGRAMSOCIOECON.TEST CENTERWEATHER-CLIMATELINKUSER CONTROLLABLEPROBABILISTIC FORECASTSMODEL ERRORS& HIGH IMPACTMODELINGGLOBAL INTERACTIVEFORECAST SYSTEM (GIFS)TEST CENTERDays15-60NWS OPERATIONSGLOBAL OPERATIONALGLOBAL OPERATIONALCLIMATE FORECASTING / CTBGOAL: Accelerate improvements of high impact weather forecastsINTEGRATEDDATAADAPTIVE COLLECTION &ASSIMILATION &USE OF OBSERVATIONSFORECASTING
Climate/Weather Linkage Forecast Uncertainty Minutes Hours Days 1 Week 2 Week Months Seasons Years NWS Seamless Suite of Forecast Products Spanning Climate and Weather Global Ensemble Forecast System Climate Forecast System* Forecast Lead Time Warnings & Alert Coordination Watches Forecasts Threats Assessments
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Siebel Innovation Pack 2013 Version 8.1/8.2 September 2013 


Creating a Global Forecast Series 55 Creating a Departmental Forecast Series 56 Creating a Hybrid Forecast Series 58 Setting Up Customer Adaptive Forecasting 58 About Creating a Partner Forecast Series 59 Deactivating Auto-Forecast 59 About Configuring Revenue and Forecast Spreadsheets 60 Modifying Spreadsheet Applets for Forecasting 61
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System Wide Information Management (SWIM) 


related weather information in the Enroute area Vertically Integrated Liquid (VIL) Mosaic (1km resolution) VIL Forecast Contours (Std. Mode) VIL 2-hr. Forecast VIL Forecast Contours (Winter Mode) Echo Tops Mosaic (1 km resolution) Echo Tops Forecast Contours Echo Tops 2-hr. Forecast 
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The Coupled Hurricane Intensity Prediction System 


track forecast to issue and then making an intensity forecast, or using a 6‐hour‐old track forecast. In practice, we do both. In the first case, the track forecast is issued before GFS model fields for that forecast cycle are available,
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Probabilistic Weather Forecasting in R 


and weather-risk ﬁnance. Up to the early 1990s, most weather forecast-ing was deterministic, meaning that only one “best” forecast was produced by a numerical model. The recent advent of ensemble prediction systems marks a radical change. An ensemble forecast consists of multiple numerical forecasts, each computed in a dif-ferent way.
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Wireless Forecast Station Model C86371 | Instruction Manual 


La Crosse Technology Page 1 Wireless Forecast Station Model C86371 Instruction Manual Introduction The Wireless Forecast Station with 12 Hour Color Forecast and Snooze Alarm features radio-controlled time, weather forecast, indoor and outdoor temperature/humidity as well as heat index and dew point, on
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The FORECAST Procedure 


of periods to forecast in the PROC FORECAST statement, then list the variables to forecast in a VAR statement. For example, suppose you have monthly data on the sales of some product, in a data set, named PAST, as shown in Figure 12.1, and you want to forecast sales for the next 10 months. Obs date sa
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Long-Term Load Forecast Methodology Overview 


Sep 27, 2019 · ISO’s long -term load forecast is a 10-year projection of . gross and net load . for states and New England region ‒Annual gross and net energy ‒Seasonal gross and net peak demand (50/50 and 90/10) Gross peak demand forecast is probabilistic in nature ‒Weekly load forecast distributions are developed for each year of forecast .
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The Militarization of Artificial Intelligence 


The risks of introducing artificial intelligence into national militaries are not small. Lethal autonomous weapon systems (LAWS) receive popular attention because such systems are easily imagined .
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Career Options for In-House Counsel

Association of Corporate Counsel 1025 Connecticut Avenue, NW, Suite 200 Washington, DC 20036 USA tel 1 202.293.4103, fax 1 202.293.4701 www.acc.com By in-house counsel, for in-house counsel. Association of Corporate Counsel 1025 Connecticut Avenue, NW, Suite 200 Washington, DC 20036 USA tel 1 202.293.4
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Corporate Counsel College

CORPORATE COUNSEL TRAINING ACADEMY For in-house counsel newer to the role. For more information, please view the Corporate Counsel Training Academy brochure on www.iadclaw.org. 5:00 - 6:30 p.m. COCKTAIL RECEPTION THURSDAY, APRIL 7, 2022 7:15 - 8:00 a.m. BREAKFAST 8:00 - 8:15 a.m. OPENING REMARKS John T. Lay, Jr., Corporate Counsel College Dean .
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Session 102 How to Become Insurance Panel Counsel & Tips on Ethical .

The retained counsel maintains a relationship between the insured client(s) and the carrier with the common goal of resolving the litigation or claim(s) asserted against the insured. In such a relationship, the carrier pays the defense cost and the legal fees of the panel counsel. However, the panel counsel/staff counsel
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OFFICE OF THE GENERAL COUNSEL MEMORANDUM GC 15- 04 March 18, 2015

OFFICE OF THE GENERAL COUNSEL MEMORANDUM GC 15- 04 March 18, 2015 TO: All Regional Directors, Officers-in-Charge, and Resident Officers FROM: Richard F. Griffin, Jr., General Counsel SUBJECT: Report of the General Counsel Concerning Employer Rules Attached is a report from the General Counsel concerning recent employer rule cases. Attachment
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Corporate Counsel: In the Crosshairs of a Criminal Ivestigation

Corporate counsel are expected, and in some cases required, to act independently of the very executives to whom they report. The fiduciary duties of corporate counsel now dic-tate that, at the first signs of suspicious activity, corporate counsel are expected to consult with outside counsel, initi-
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Summaries of Published Successful Ineffective Assistance of Counsel .

innocence; counsel thought petitioner believed what he was saying but counsel disbelieved it, and counsel's approach was not designed to avoid suborning perjury but rather to avoid a death sentence. SCOTUS not apply did . Strickland. here "[b]ecause a client's autonomy, not counsel's competence, is in issue." 138 S. Ct. at 1510- 11.
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SM Recruiting & Retaining In-House Counsel

May 30, 2013 · By in-house counsel, for in-house counsel. Association of Corporate Counsel 1025 Connecticut Avenue, NW, Suite 200 Washington, DC 20036 USA tel 1 202.2
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Assistant General Counsel for Litigation, Employment and .

The Assistant General Counsel for Litigation, Employment, and Oversight (AGC/LEO) is the principal assistant and advisor to the General Counsel and Deputy General Counsel on legal aspects of the Department’s activities in the fields of employment, labo
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Case: 15-6397 Document: 24 Filed: 02/04/2016 Page: 1 .

AMICUS CURIAE IN SUPPORT OF THE APPELLANT . ANNE K. SMALL General Counsel . SANKET J. BULSARA Deputy General Counsel . MICHAEL A. CONLEY Solicitor . WILLIAM K. SHIREY Assistant General Counsel . STEPHEN G. YODER Senior Litigation Counsel . Securities and Exchange 
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USCA Case #13-5252 Document #1455974 Filed: 09/11/2013 .

1615 H St., NW Washington, DC 20062 202.463.5337 Counsel for Appellant the Chamber of Commerce of the United States of America Of Counsel: Quentin Riegel National Association of Manufacturers 733 10th St., NW Suite 700 Washington, DC 20001 202.637.3000 Counsel for Appellant the National Association of Manufacturers Of Counsel: Maria Ghazal
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OUTSIDE COUNSEL GUIDELINES - Government of New Jersey

counsel shall designate a Relationship Attorney to be the Designated Attorney's principal contact. Outside counsel may expect the Designated Attorney to provide clear, specific instructions; communicate the State's objectives; closely monitor the management plan and budget; follow the progress of the matter; keep outside counsel informed of .




1y ago




96 Views






















Waiver of Counsel in Juvenile Court

Waiver of Counsel . 3 Waiver of Counsel in Juvenile Court . The Sixth Amendment states "[i]n all criminal prosecutions, the accused shall enjoy the right . . . to have the Assistance of Counsel for his defence." (U.S. Constit, amend. VI). This right is part of the Constitutional jurisdiction of the Court (Johnson v. Zerbst, 1938). Without it, the
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Should Compliance Report to the General Counsel?

than 800 responses, 88% are opposed to the corporate counsel serving as the compliance officer, and 80% oppose having com-pliance report to the corporate counsel's office. Detailed Findings o Survey respondents were strongly opposed to the idea of corporate counsel also serving as the compliance officer.
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The General Counsel Report 2021 Rising To Today's Challenges and .

general counsel evolved from the office of "no," to one of significant strategic influence. Once largely viewed as a cost center, or barrier to corporate progress, the general counsel of today are business drivers in their own right. This evolution for the general counsel came in the nick of time for the turmoil of 2020.
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Leveraging Legal Leadership: The General Counsel as a Corporate Culture .

counsel and legal department, but the failure to draw that link may prove shortsighted on the part of the board. Given the importance of the general counsel in matters of ethics, compliance, corporate governance, and risk and reputation management, the general counsel should be a key ally and partner in establishing a
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