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Transcription




The Coupled Hurricane Intensity Prediction System (CHIPS)The Coupled Hurricane Intensity Prediction System (CHIPS; see Emanuel et al., 2004) is based ona simple axisymmetric hurricane model that assumes that the interior flow is in gradient and hydrostaticbalance, and that saturated moist entropy (the moist entropy air would have were it saturated at itsgiven temperature and pressure) is constant along surfaces of constant absolute angular momentum.This is equivalent to assuming that the saturated potential vorticity is zero everywhere. The partialdifferential equations are phrased in a coordinate system in which the square root of the angularmomentum (or “potential radius”) plays the role of the radial coordinate. This has several advantages:First, above the boundary layer, nonlinear advection is absorbed into the coordinate transformation sothat, aside from vertical advection of actual moist entropy, the equations are linear. Second, and mostimportantly, this coordinate transformation yields high resolution in the all‐important eyewall region,while sacrificing horizontal resolution in the outer regions of the storm, where it is less important.The assumption of zero saturated potential vorticity in the interior is equivalent to assumingthat the troposphere is always neutral to slantwise moist convection, i.e. that convection keeps thetemperature lapse rate close to moist adiabatic on angular momentum surfaces. This means that mostof the time dependence enters though the boundary conditions at the surface and the troposphere. Thelower boundary condition is applied to actual moist entropy which is affected by radial advection by theEkman flow, surface fluxes, and convective downdrafts. The upper boundary condition has a single time‐dependent process: radial advection of entropy.A Sawyer‐Eliassen type equation is solved for the radial and vertical velocities. As with the restof the model, this equation is in potential radius coordinates.Convection is parameterized according to the assumption of boundary layer quasi‐equilibrium.Here it is assumed that the import of low entropy air into the boundary layer from the middletroposphere balances radial advection and surface enthalpy fluxes. This balance is “soft” in the sensethat the convective mass flux is relaxed towards it equilibrium value over a fixed, specified time scale.CHIPS needs to know the value of the moist entropy in the middle troposphere in order to knowwhat values are imported to the boundary layer via downdrafts, and this is represented by values at asingle level in the vertical representing the middle troposphere. CHIPS is very sensitive to this middlelevel moist entropy (derivable from the relative humidity in the middle troposphere). A time‐dependentequation for middle level moist entropy is integrated along with the boundary conditions. This equationconsiders radial advection, vertical advection by the vortex‐scale vertical velocity, and convective fluxes.Because CHIPS is an axisymmetric model, it cannot explicitly account for environmental windshear, which is an important control on storm intensity. For this reason, the effects of environmentalshear are parameterized in the model in terms of the shear itself and the model’s axisymmetric windand convective mass fluxes. (See Emanuel et al., 2004, for details.) This parameterization is based on the“ventilation” hypothesis that the main effect of shear is to import dry air into the storm’s core at middlelevels.The atmospheric component of CHIPS is coupled to a very simple ocean model consisting of aseries of independent one‐dimensional ocean columns strung out along the forecast track. The only
physics in this model is vertical mixing, which is parameterized according to the hypothesis that a bulkRichardson number is held constant during the mixing. The mixing reduces the sea surface temperature,which is fed back into the atmospheric model. Since the latter is axisymmetric, an average value of SSTat the given radius in front of and behind the storm is used. While the unperturbed SSTs are derivedfrom the operational GFS analysis, the mixed layer depth and sub‐mixed‐layer thermal stratificationneeded by the ocean model are at present taken from Levitus monthly mean climatology. Thus oceaneddies and other anomalies are not accounted for. But the ocean coupling is important and has a strongeffect on the intensity forecast, particularly for high intensity events.CHIPS is an intensity‐only model and must be given a forecast track, which for operationalforecasting, is the official NHC or JTWC forecast track, depending on the region.CHIPS is initialized in a unique way. Large‐scale initial conditions are derived from the latest GFSoperational gridded fields. These include the potential intensity, which is the critical thermodynamicinput to CHIPS. This is calculated from the analyzed SST together with the full vertical column profiles oftemperature and humidity. So as to reduce the spurious influence of any GFS rendition of the tropicalcyclone on the potential intensity, the latter is lagged 5 days before input to CHIPS. As it is a slowlychanging field, this is not considered a serious problem.The environmental wind shear used by CHIPS is derived from the GFS 250 and 850 hPa windsafter first filtering out the current storm’s own wind field. This is done by filtering high spatialfrequencies from the vorticity fields and then inverting the vorticity to derive filtered wind fields whichare then used to calculate 250‐850 hPa wind shear. Up until 2010, CHIPS used climatologicaltemperature and relative humidity at 600 hPa to supply boundary conditions for its middle tropospheremoist entropy field; beginning in 2010 the 600 hPs GFS fields were applied. Because the tropicalcyclones in the GFS fields are usually too large, they produce excessive regions of high humidity nearstorms; for this reason, CHIPS uses the lowest humidity values within 2 GFS grid points of the GFS stormcenter.Although the GFS fields are now used as boundary conditions on the middle‐level moist entropy,this quantity is initialized by a different means. The storm is actually initialized at the beginning of its liferegardless of how far back in time that was. The CHIPS storm is steered along the observed track up untilthe current time, and past GFS analysis fields are used to supply wind shear. But the middle tropospheremoist entropy field is adjusted continuously in time so as to keep the CHIPS intensity close to theobserved intensity from the beginning of the storm’s life up to the current time. In effect, CHIPS makesuse of the fact that storm intensity is more robustly estimated than middle‐level humidity and uses theintensity information over time to estimate the initial middle troposphere moist entropy.Since CHIPS needs an official track forecast to run, one must choose between waiting for thetrack forecast to issue and then making an intensity forecast, or using a 6‐hour‐old track forecast. Inpractice, we do both. In the first case, the track forecast is issued before GFS model fields for thatforecast cycle are available, and thus one must wait for the GFS fields to runs CHIPS.
In addition to the main forecast, we run a limited 6‐member ensemble. All ensemble membersuse the same official forecast track forecast but use differing initial intensities and/or enhanced ordegraded shear. Here are the details; ensemble member 1 is defined as the control:Ensemble member 2: Initial intensity is enhanced by 3 m/s. (During the initialization, theintensity increment is slowly ramped up over the previous 24 hours.)Ensemble member 3: Initial intensity is weakened by 3 m/s. (During the initialization, theintensity increment is slowly ramped down over the previous 24 hours.)Ensemble member 4: Initial intensity is as reported, but the intensity 12 hours before isenhanced by 1.5 m/s so as to produce a negative intensification anomaly at the initial time.Ensemble member 5: Same as ensemble member 4 except that the initial intensification rate isenhanced rather than diminished.Ensemble member 6: Initial intensity is enhanced as in ensemble member 2 and theenvironmental wind shear is set to zero at all forecast times. This is intended to give an upper bound onforecast intensity.Ensemble member 7: Initial intensity is diminished as in ensemble member 3 and wind shear isenhanced by 10 m/s. This is intended to give a plausible lower bound on forecast intensity.The good, the bad, and the uglyCHIPS performance is usually comparable to that of other deterministic models, but it variesquite a bit from basin to basin and from year to year. As with other models, we occasionally upgrade themodel and/or the initial and boundary conditions. Here we present examples of some of the worst andthe best forecast skill evaluations in recent years.We begin with the worst. Figure 1 shows the mean intensity forecast error defined as theabsolute value of the difference between the forecast and the verification for the 2011 Atlantic seasonthrough September, comparing the CHIPS control and CHIPS ensemble mean with the official forecastand forecasts from other deterministic and statistical models. (The last forecast is just the arithmeticmean of CHIPS and GFDL.) Figure 2 shows the mean forecast intensity bias. These are all homogeneouscomparisons; that is, the errors are accumulated only over forecasts for which all the guidance shownwas available. (For this reason, we do not present evaluations beyond 72 hours even though CHIPS and afew other products extend to 120 hours, because some of the products extend only to 72 hours.) ClearlyCHIPS has the largest errors at most lead times, and among the higher biases. (The 2011 Atlantic seasonis notable in that all guidance had positive biases.)
Figure 1: Mean absolute error as a function oflead time and model. The numbers in blackabove the bars show the number of forecasts.Figure 2: Mean bias as a function of lead timeand modelSome insight into the source of the errors may be gleaned from Figures 3 and 4, which comparethe various CHIPS ensemble members. Ensemble member 6, which has no shear, has a huge error andpositive bias, while ensemble member 7, with enhanced shear, has a negative bias. (This suggests thatthe ensembles should be altered to add and subtract a smaller increment of shear than the 10 m/s usedin these forecasts.) Ensemble member 3, with a low bias in the initial intensity, performs best in thiscase. This demonstrates the high sensitivity of CHIPS to shear and to middle level humidity, which iscoupled to shear in the parameterization of shear effects.Figure 3: As in Figure 1 except for all 7 CHIPSensembles, the CHIPS mean, and the officialforecast.Figure 4: As in Figure 2 except for all 7 CHIPSensembles, the CHIPS mean, and the officialforecast.Now for the good: Figures 5‐8 are the same as Figures 1‐4 except they are for eastern NorthPacific forecasts over the same period of time (through September, 2011). Here the CHIPS ensemblemean is the star performer, even beating the official forecast at large lead times. The CHIPS control isnot far behind. In contrast to the Atlantic, ensemble member 7, with the high biased shear, has large
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negative biases and large absolute errors. This suggests that the GFS analyses of shear and/or mid‐levelhumidity may be systematically different between the North Atlantic region and the eastern NorthPacific. It is also possible, of course, that the official intensity estimates are biased in the eastern NorthPacific relative to the Atlantic, perhaps owing to the absence of aircraft reconnaissance in the formerregion.Figure 5: As in Figure 1 except for the easternNorth PacificFigure 6: As in Figure 2 except for the easternNorth PacificFigure 7: As in Figure 3 except for the easternNorth PacificFigure 8: As in Figure 4 except for the easternNorth PacificThe better performance of CHIPS in the eastern North Pacific would appear to be related tosystematically smaller values of shear there. This would suggest the CHIPS could be improved byimproving the shear parameterization and/or the GFS‐supplied evaluations of shear and middletropospheric humidity.Emanuel, K., C. DesAutels, C. Holloway, and R. Korty, 2004: Environmental control of tropical cycloneintensity. J. Atmos. Sci., 61, 843‐858.
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Nonprofit Self-Assessment Checklist 


May 02, 2018 · D. Program Evaluation ͟The organization has provided a description of the framework for how each program will be evaluated. The framework should include all the elements below: ͟The evaluation methods are cost-effective for the organization ͟Quantitative and qualitative data is being collected (at Basics tier, data collection must have begun)
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Name of thé élément in thé language and script of thé ... - UNESCO 


Silat is a combative art of self-defense and survival rooted from Matay archipelago. It was traced at thé early of Langkasuka Kingdom (2nd century CE) till thé reign of Melaka (Malaysia) Sultanate era (13th century). Silat has now evolved to become part of social culture and tradition with thé appearance of a fine physical and spiritual .
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[Kl - Mauritius 


On an exceptional basis, Member States may request UNESCO to provide thé candidates with access to thé platform so they can complète thé form by themselves. Thèse requests must be addressed to esd rize unesco. or by 15 A ril 2021 UNESCO will provide thé nomineewith accessto thé platform via their émail address.
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Employee Benefits Event - Schneider Downs Tax Services 


̶The leading indicator of employee engagement is based on the quality of the relationship between employee and supervisor Empower your managers! ̶Help them understand the impact on the organization ̶Share important changes, plan options, tasks, and deadlines ̶Provide key messages and talking points ̶Prepare them to answer employee questions
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Study Investigating thè Effect of E- Service Quality on Customer's ... 


Dr. Sunita Bharatwal** Dr. Pawan Garga*** Abstract Customer satisfaction is derived from thè functionalities and values, a product or Service can provide. The current study aims to segregate thè dimensions of ordine Service quality and gather insights on its impact on web shopping. The trends of purchases have
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Kinh Giải Thâm Mật HT. Thích Trí Quang dịch giải 


Chính Văn.- Còn đức Thế tôn thì tuệ giác cực kỳ trong sạch 8: hiện hành bất nhị 9, đạt đến vô tướng 10, đứng vào chỗ đứng của các đức Thế tôn 11, thể hiện tính bình đẳng của các Ngài, đến chỗ không còn chướng ngại 12, giáo pháp không thể khuynh đảo, tâm thức không bị cản trở, cái được
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PowerPoint 2020 Hurricane Community Presentation 


2020 Hurricane Season 2020 Atlantic Hurricane Prediction is for a slightly above average hurricane season. –16 Named Storms. –8 Hurricanes. –4 Major Hurricanes (Category 3 or higher). 1992 Prediction: 8 named stor
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Syntax - Stata 


box. intensity(#) speciﬁes the intensity, and intensity(*#) speciﬁes the intensity relative to the default. By default, the box is ﬁlled with the color of its border, attenuated. Specify intensity(*#), # 1, to attenuate it more and specify intensity(*#), # 1, to amplify it. Specify intensity(0) if you do not want the box ﬁlled at all.
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BETTER NUTRITION BRIGHTER FUTURE - Maryland.gov Enterprise Agency Template

TOFU BUY: 12- to 16-ounce container Brands and types shown here ONLY Not WIC Approved: With added fats, sugar, oil, or salt With added ﬂavorings, sauces, or seasonings Azumaya Extra Firm Franklin Farms Firm, Medium Firm, Extra Firm, Soft House Foods Organic: Soft, Firm, Medium Firm, Extra Firm Premium: Soft, Firm, Medium Firm, Extra Firm
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Leaving a Law Firm: A Guide to the Ethical Obligations in Law Firm .

associates or otherwise employed in the firm "not to (1) actively exploit their positions within the [law firm] for their own personal benefits, or (2) hinder the ability of the [law firm] to conduct the business for which it was developed." Burke v. Lakin Law Firm, 2008 WL 64521 (S.D.Ill. Jan. 3, 2008), quoting FoodComm Intern. V.
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Uses of Special Purpose Vehicles (SPVs) in structuring financing .

TFR "Best Law Firm in Trade Finance" Trade & Forfaiting Review (TFR) named Sullivan & Worcester "Best Law Firm in Trade Finance" in its 2014, 2015 and 2016 TFR Excellence Awards . GTR "Best Law Firm" Sullivan & Worcester UK LLP was top ranked firm in the . Global Trade Review (GTR) Best Law Firm 2015 and 2016 polls . The Legal 500 UK . 2016
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Global Elite Law Firm Brand Index 2022 - thomsonreuters 

such areas as law firm brand, firm usage, and legal market trends. The responses are distilled . down into four different and non-related measures gathered from the Sharplegal research and . then used to generate the individual Global Elite Law Firm Brand Index score for each law firm. How we generate our insights. In-depth interviews with
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Notice and Order - Law Firm Names - Amendments to RPC 7.5 and Related Rules

LAW FIRM NAMES - AMENDMENTS TO RPC 7.5 AND COURT RULES 1:21-1A, 1:21-1B, AND 1:21-1C The Supreme Court has adopted amendments to Rule of Professional Conduct 7.5 ("Law Firm Names and Letterheads") so as to remove the requirement that the law firm name include the name of a lawyer and describe the nature of the firm's legal practice.
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Law Student's Guide to the Washington, DC-Area Law Firm Market

Years 6-8: Return to law firm as senior associate or counsel . Benefit: In addition to your government experience, law firm employers will value your prior firm experience with billing time, working with private sector clients, etc. In other words, you already "know how law firms work" and this provides a smoother transition back. *Disclaimer:
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12 PUBLIC LAW AND PRIVATE LAW - Home: The National .

INTRODUCTION TO LAW MODULE - 3 Public Law and Private Law Classification of Law 164 Notes z define Criminal Law; z list the differences between Public and Private Law; and z discuss the role of Judges in shaping Law 12.1 MEANING AND NATURE OF PUBLIC LAW Public Law is that part of law, which governs relationship between the State
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Dr. Ram Manohar Lohiya National Law University, Lucknow

2. Health and Medicine Law 3. Int. Commercial Arbitration 4. Law and Agriculture IXth SEMESTER 1. Consumer Protection Law 2. Law, Science and Technology 3. Women and Law 4. Land Law (UP) Xth SEMESTER 1. Real Estate Law 2. Law and Economics 3. Sports Law 4. Law and Education **Seminar Courses Xth SEMESTER (i) Law and Morality (ii) Legislative .
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Overcoming Ethical Challenges for Multi-Firm Lawyers and Their Firms .

- Florida Bar Op. 94-7: o Law firm refers personal injury cases to a lawyers who is "of counsel" to the firm and who sometimes works in the law firm's offices, but who also . Formal Ops. 1995-9: o A law firm named "A B & C" is a NY partnership consisting of partners A, B, and C. Motivated by tax concerns, C retires and becomes .
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Companies Law - Cayman Islands dollar

Law 1 of 1971-15th December, 1970 Law 7 of 2000- 20th July, 2000 Law 7 of 1973-28th June, 1973 Law 5 of 2001-20th April, 2001 Law 24 of 1974-22nd November, 1974 Law 10 of 2001-25th May, 2001 Law 25 of 1975-9th December, 1975 Law 29 of 2001-26th September, 2001 Law 19 of 1977-10th November, 1977 Law 46 of 2001-14th January, 2002
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It’s the Law!

ciples stated in Boyle’s Law, Charles’ Law, Gay-Lussac’s Law, Henry’s Law, and Dalton’s Law. Students will be able to explain the application of Boyle’s Law, Charles’ Law, Gay-Lussac’s Law, Henry’s Law, and Dalton’s Law to observations or events related to SCUBA diving. MateriaLs None audio/visuaL MateriaLs None teachinG tiMe
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WHAT LAW IS ? An Introduction to Law

common law system civil law system!! sources of law in civil law !! a1. primary: statutes (written law) enacted by legislative power are the principal source of law. ! a2. two subsidiary sources of law: ! a2.1 administrative regulations a.2.2 customs!! ! sources of law in common law !!! b1. two primary sources of 
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Law Firm Performance Metrics - Thomson Reuters

ProLaw XII reporting offers a firm the capability to turn data into knowledge for law firm performance management. The new reporting features within ProLaw XII provide key financial and operational metrics necessary to monitor firm performance - many of which can be self‐defined by the firm.
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CHAPTER 11 35 per hour to firm A but differ in their .

flock to the piece rate firm. After the price of output falls, firm A values all workers at 17.50 per hour, while worker 1’s value at firm B falls to 50 cents, worker 2’s value falls to 1 at firm B, etc. The question is what happens to the wage. Presumably wage also falls, to 17.50 per hour in firm A.
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Faculty of Juridical, Social and Political Sciences Year .

Law L Law IV 8 Drept procesual civil II / Civil Procedure Law II 5 Law L Law IV 8 Dreptul comerțului internațional / International ommercial Law 4 Law L Law IV 8 riminalistică / Forensics 4 Law L Law IV 8 Practică de cercetare pentru elaborarea lucrării de lincență(3 săptămân
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