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              	Analogue Models for Real Time Extended Range Prediction of Indian Summer Monsoon ISOs B. N. Goswami Indian Institute of Tropical Meteorology (IITM)

	Outline • Predictability of Monsoon ISOs • Extended range prediction Monsoon ISOs : Difficulties with existing models • Real Time Prediction models • A Linear analogue model • A Nonlinear analogue model • Conclusions

	Active-break spells (cycles) Daily rainfall (mm/day) over central India for three years, 1972, 1986 and 1988 The smooth curve shows long term mean. Red shows above normal or wet spells while blue shows below normal or dry spells

	What is responsible for the northward propagation? Regressed OLR (shaded) and 850 hPa relative vorticity (contour) w.r.t a reference time series of 10-90 day filtered OLR 

	What is responsible for making the low level moisture convergence north of the heat source? • Jiang , Wang and Li (2004, J. Climate, 17, 1022-1039) • They show that response of a heat source in the presence easterly mean flow leads to cyclonic barotropic vorticity centered slightly to the north of the heat source. • It drives frictional convergence in the boundary layer north of the heat source. • Near the equator, positive meridional gradient of low level mean humidity leads to anomalous moisture convergence north of the heat source. 

	The summer ISO signal is much larger than signal in IAV of monsoon  Amplitude of (s.d.) of interannual variability of JJAS precipitation (mm/day) , (middle) Amplitude of intraseasonal variability (s.d. Of 10-90 day filtered anomalies during June 1 – Sept. 30) and (bottom)  climatological mean JJAS precipitation (mm/day).

	Ampl. IAV Ampl. ISV Ampl. Ann. Cycle JJAS Mean Rain

	The Summer ISOs have a Strong Underlying quasi-periodic component 

	How Predictable are the Monsoon ISOs? • A simple procedure is described to make such an estimate of potential predictability  for active and break conditions from observations  Goswami and Xavier, 2003, GRL, 30, 1966, doi:10.1029/2003GL017810

	Data Used • Daily rainfall over Indian continent from rain gauge  stations (1951-2000) • CMAP pentad data (linearly interpolated to daily values) , 1979-2001 • NCEP/NCAR Reanalysis daily winds  ; 1979 – 2001 • NOAA daily OLR ; 1979-2001 10-90 day band-pass Lanczos filter is used to isolate ISO

	Regions over which potential predictability of precipitation is examined

	VP200 Precip. Waliser et al. 2003, QJRMS. 129, 2897-2925 Uses GLA GCM, carried out ‘identical twin’ predictability experiments 84 cases selected from the amplitude of EEOF of 30-90 day filtered fields. 

	Conclusion: ISO Predictability The transition from break to active conditions is intrinsically more chaotic than transitions from active to break conditions. A fundamental property of monsoon ISOs. 	Why?  Break Active – convective instability— growth of 		error 	governed by fast conv. Instability ActiveBreak – dying convection --  slow error 		          growth due to slow oscillation Consequence, The potential predictability limit for monsoon 	breaks is about 20 days while that for monsoon 	active conditions is only about 10 days

	Empirical models: Waliser et al. (1999), J. Climate, 12, 1918- 1939. Lo and Hendon (2000),  Mon. Wea. Rev., 128, 2528–2543.  Mo (2001), Mon. Wea. Rev. 129, 802- 817.  Wheeler and Weickmann (2001), Mon. Wea. Rev. 129, 2677- 2694 Jones C et al (2004)  J. Climate , 17, 2078- 2095 Use empirical technique and demonstrate skilful forecasts of the MJO in OLR and 200 hPa streamfunction up to 20 days in advance. The models perform well when the MJO is active at the initial condition but not so well when it is inactive.  All these studies primarily concentrated on MJO and use 25-90 day filtered data. • We feel that same may be possible for summer monsoon ISOs although existence of higher frequencies (10-20 day ) may limit it to some extent.

	Webster and Hoyos ( 2004, BAMS) also show very good skill for predicting ISO phases using a slightly different empirical technique (wavelet banding) 20-day forecast of precipitation over central India for the summers of 1999-2000. Blue lines indicate forecasts while the grey lines indicate verification obtained from area averaged GPI precipitation.

	Goswami and Xavier, 2003, GRL Time series of 18-day predictions (red line) and observations (blue bars) of the rainfall (mm/day) averaged over the monsoon trough region for June to September of (a) year 2000 and (b) year 2001 	(Fig.4 of Goswami and Xavier 2003).

	Limitations of the old Method and Development of a New Model: • The CMAP rainfall is not available in near real time. Use of CMAP rainfall made it difficult to extend the method for real time prediction. • We used 10-90 day filtered data as we were aware of the fact that the 10-20 day mode contributes significantly to ISO variability in the Asian monsoon region.  However, it is more difficult to predict the high frequency 10-20 day mode using linear regression technique. Errors in prediction of the 10-20 day mode , then degrades the prediction of even the lower frequency 30-90 day mode.  

	A new Analogue model for Extended Range prediction of the summer Monsoon ISOs useful for real time prediction (Xavier and Goswami, 2007, MWR , 135, 4149-4160) • Data Used and methodology: • Penrad OLR data from 1979 to 2004 are used. No filtering is involved. • To isolate the ISO, OLR anomalies are reconstructed with the first 10 EOFs • First, spatial analogues are identified and then temporal analogues for each PC are found from the cases selected for spatial analogues.  

	First three EOFs of pentad OLR

	Spatial analogs Initial condition Identify spatial analogues over the entire period (25 years) for the OLR field reconstructed with first 10 EOFs at to Identify temporal analogues for all 10 PCs going 5 pentads backward from each of the spatial analogues Prediction average evolution of the identified temporalanalogues

	Illustration of a few temporal analogues   of PC2 and PC3 for a particular initial condition.

	t0 t1 Modelling period 2000 Hindcast period 1979 2005

	Anomaly hindcasts • Reconstruct the OLR data with 2-10 EOFs • 	( removes the seasonal cycle) • Look for spatial and temporal analogues as before • Make predictions based on average evolution of these analogues

	Dependency of the forecasts on the state of initial condition

	This model is currently being used by the India Meteorology Department to make experimental Extended Range prediction of monsoon ISO this year. Please see the following website www.imdpune@gov.in

	Limitation of Xavier & Goswami model:  • Only 10 EOFs are used to describe the OLR field. Leaves out some event-to-event variability or linear in character A Nonlinear Model for Real-Time Extended Range Prediction of Active/Break Cycle over Central India  Chattopadhyay,Sahai,Goswami, 2008, J.Atmos.Sci, 65, 1549-1569

	RF data used for  verification Model 1 Model 2

	Normalized anomalies of six different indices during June-September of 1986 and 2000

	We propose that the dominant monsoon ISO is nonlinear Convectively coupled oscillation • Thus, a unique relationship between a number of dynamical fields representing a nonlinear phase of the oscillation should be uniquely related a phase of the rainfall oscillation

	The SOM Algorithm A non-linear classification scheme using the self-organizing map (SOM) which falls under the category of unsupervised learning neural network technique (i.e. learning without human intervention or any pre-condition) (Kohenen, 1990; Hewitson and Crane 2002) .

	The SOM consists of a (usually) one or two dimensional array of identical neurons. The input vector is broadcast in parallel to all these neurons. • For each input vector, the most responsive neuron is located. The weights of this neuron and those within a neighborhood around it are adapted to reduce the distance between its weight vector and the current input vector. 

	THE SOM NETWORK

	The SOM training for the nth iterative step is given by: Wj(n+1)=Wj(n)+c(n){x(n)-Wj(n)}  j € R(n)             =0                                    otherwise Wj(n) is the weight vector for the jth node at the nth step of iteration.  c(n) is the learning rate at the nth step. R(n) is the neighborhood for the nth step.  The inclusion of neighborhood makes the learning rate  non-linear.

	Some application of the SOM algorithm in the study of Indian summer monsoon.

	Identification of active and break patterns of Indian     summer monsoon using large scale dynamical parameters.   A. Data Used: ERA-40 data from 1980-2001.NCEP data       from 1951-2004.  IMD daily gridded rainfall data     from 1951-2004.        Parameters:  U850,U200,V850,V200,MSLP,Sph850,Gph500 and Rainfall     The large scale indices are constructed based on this data and are used to classify the data using SOM. The data is classified as 3x3 clusters.  

	Active SOM Break SOM Area averaged rainfall anomaly  over central India

	The 3x3 SOM clustering. Plotted here are the composite spatial plot of rainfall anomaly for the dates clustered at each SOM nodes

	Break (top) and active (bottom) composites through SOM clustering using large scale circulation data from ERA-40 (left), NCEP (middle) and from IMD precip data (right).

	Pattern correlation between each of 3X3 (9) SOM patterns of precipitation and those of 81 patterns associated with 9X9 SOM classification

	CONCLUSION • Summer monsoon ISOs have large amplitude, as large as the annual cycle and much larger than IAV of seasonal mean. • Quantitative estimate of potential predictability of the summer monsoon ISOs indicate useful prediction of breaks should be possible 20-25 days in advance. • Summer monsoon ISOs are nonlinear convective coupled oscillations. Large scale circulation may be sufficient to predict Rainfall ISO. • ‘Analogue models’ have emerged as useful real time forecasting tool for Extended range prediction (3-4 weeks in advance) of ‘active’ and ‘break’ spells

	Thank you


            
            
          

          
          
          
             	
                Related
              
	
                More by User
              

 
                       
              
               

  
      
      
                 
              

      
        
          Institute of Meteorology and Water Management

          Institute of Meteorology and Water Management. „ Satellite Remote Sensing as a tool for monitoring of climate and environment Piotr Struzik Satellite Research Department, IMWM Kraków. Presentation outline. Evolution of meteorological satellite system

          522 views • 34 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Estimation of some derived parameters from WP/RASS data sets BY Dr. (MRS) R.R. Joshi Indian Institute of Tropical Meteor

          Estimation of some derived parameters from WP/RASS data sets BY Dr. (MRS) R.R. Joshi Indian Institute of Tropical Meteorology, Pune. Project Title. “Establishment of wind profiler data archival and utilization Centre at IITM for Wind Profiler/Radio Acoustic Sounding System”.

          772 views • 60 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Radars and Meteorology Shri S.H. Damle Indian Institute of Tropical Meteorology Pune

          Radars and Meteorology Shri S.H. Damle Indian Institute of Tropical Meteorology Pune. Radar &amp; Meteorology. Historical Back Ground Basic concept of Radar Nikola Tesla – 1900 Article in Century Magazine.

          531 views • 32 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Navy Tropical Meteorology Research

          Navy Tropical Meteorology Research. Dr. Ronald J. Ferek, ONR. Fleet priority since WWII Establishment of JTWC in 1959 ONR program thrust since 1980 1984: goal set by CINCPACFLT - “Reduce 72h track error to 150nm” Late 1980’s-AF cut recon in W. Pacific

          206 views • 8 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          M Roxy Indian Institute of Tropical Meteorology, Pune, India

          M Roxy Indian Institute of Tropical Meteorology, Pune, India. Spatial and temporal dimensions of SST-precipitation relationship during the Asian summer monsoon. SST - Precip . relationship Spatial variability of SST - Precip . relationship Linearity: Threshold, Quantification. 2/16.

          286 views • 16 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Gufran Beig Indian Institute of Tropical Meteorology, Pune, India

          PERSPECTIVE FROM INDIA. Gufran Beig Indian Institute of Tropical Meteorology, Pune, India. International Forecasting Perspectives IWAQFR-2011, Wasington,DC. Gufran Beig (Program Director) Indian Institute of Tropical Meteorology, Pune (Ministry of Earth Sciences, Govt. of India).

          705 views • 41 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          iitm sat

          iitm sat. A student satellite initiative Indian Institute of Technology Madras. Part 1 : The Mission The goals and objectives. Part 2 : History What we have done so far?. Part 3 : The Satellite The conceptual design of the satellite. Part 4 : Future What we plan to do next.

          559 views • 28 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Weather, Climate &amp; General Circulation B. N. Goswami Indian Institute of Tropical Meteorology

          Weather, Climate &amp; General Circulation B. N. Goswami Indian Institute of Tropical Meteorology. Introduction to Observed General Circulation of the Atmosphere or the Climate (the mean condition) Example of Weather producing systems (fluctuating component). Weather and Climate

          963 views • 76 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          09 March 2005 ‘Radar studies on Precipitation, IITM, Pune … madhuchandra r.k

          09 March 2005 ‘Radar studies on Precipitation, IITM, Pune … madhuchandra r.k. Welcome to Radar Studies on Precipitation MADHU CHANDRA R K, IITM, Pune. Importance &amp; Relevance Background Technological advances.

          484 views • 40 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Indian summer monsoon rainfall

          Indian summer monsoon rainfall in the ECMWF seasonal fc. System-3: predictability and ISV diagnostics. Franco Molteni European Centre for Medium-Range Weather Forecasts, Reading, U.K. contributions from: ECMWF Seasonal Forecast Section, Laura Ferranti, Milind Mujumdar (IITM, Pune).

          577 views • 30 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          EAS 447: Tropical Meteorology

          EAS 447: Tropical Meteorology. The Effects of a Small Coriolis Parameter, Hadley Cell characteristics, Barotropic and Inertial Instabilities, and a few miscellaneous introductory topics. Scale analysis.

          711 views • 43 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Indian Institute of Tropical Meteorology (IITM)

          Increasing Trend of Extreme Rain Events Over Central India in a Warming Environment. B. N. Goswami. Indian Institute of Tropical Meteorology (IITM). IPCC AR4 WG-1 summary. Trend in temp. is similar to global temp. trend. Much faster during past 50 years. All India Rainfall.

          841 views • 59 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Navy Tropical Meteorology Research

          Navy Tropical Meteorology Research. Dr. Ronald J. Ferek , ONR. Fleet priority since WWII Establishment of JTWC in 1959 ONR program thrust since 1980 1984: goal set by CINCPACFLT - “Reduce 72h track error to 150nm” Late 1980’s-AF cut recon in W. Pacific

          169 views • 8 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Institute of Tropical Medicine Antwerp

          Institute of Tropical Medicine Antwerp. University Hospital Brussels. Cheikh Anta Diop University of Dakar. Inhibitory KIR/HLA incompatibility between sexual partners confers protection against HIV-1 transmission.

          180 views • 6 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          ATM 521 Tropical Meteorology 	FALL 2009

          ATM 521 Tropical Meteorology 	FALL 2009. ATM 521 Tropical Meteorology 	SPRING 2008. Instructor:	Chris Thorncroft Room:		ES226 Phone:		518 442 4555 E-mail:		 chris@atmos.albany.edu Aim of Course:

          520 views • 37 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Tropical Meteorology I

          Tropical Meteorology I. Weather Center Event #4. Tropical Meteorology. What is Tropical Meteorology? The study of cyclones that occur in the tropics. What is a tropical cyclone?. A cyclone has low sea-level pressure and cyclonic movement around the center.

          916 views • 35 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          INSTITUTE OF METEOROLOGY AND WATER MANAGEMENT

          INSTITUTE OF METEOROLOGY AND WATER MANAGEMENT. PANEL II: ROLE OF NMHSS IN RISK IDENTIFICATION AS A FUNDAMENTAL BASIS FOR DISASTER RISK REDUCTION. AUTHOR: 	Tomasz Walczykiewicz. DATE:	 26-28 November 2007, Geneva. The structure of Institute of Meteorology and Water Management.

          76 views • 7 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Indian summer monsoon rainfall

          Indian summer monsoon rainfall   in the ECMWF seasonal fc. System-3: predictability and ISV diagnostics.  Franco Molteni  European Centre for Medium-Range Weather Forecasts, Reading, U.K.  contributions from:  ECMWF Seasonal Forecast Section,   Laura Ferranti, Milind Mujumdar  (IITM, Pune).

          312 views • 30 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Tropical Meteorology

          Tropical Meteorology.  Neal M. Dorst  June 2006.  Global Circulation.  Global Circulation.  Global Circulation.  Global Circulation.  Global Circulation.  Tropics - warm, moist, unstable  Subtropics - warm, dry, stable  Extratropics - seasonal, variable  Subpolar - cold, moist, unstable

          181 views • 14 slides

        

      
    
  

  






  
      
      
                 
              

      
        
          Explore Business Excellence at Ramachandran International Institute of Management

          The correct education can be your stepping stone to success in the fast-paced business world. The Institute of Information Technology & Management (IITM), Delhi, stands out as a model of excellence among India's top Business Schools. Your best resource for learning about the life-changing opportunities that IITM, Delhi, has to offer is Guide Me Education Services LLP.  Delhi's Institute of Information Technology & Management (IITM) is described in the following way:

          11 views • 4 slides

        

      
    
  

  





   
              

                
                
                  
                  Loading...
                          
              
   
            
         
          

                    
          
            More Related
            

            
            

          
          
        

      
      
       
    
      
         

      

       
    
  


  	English
	Français


  	About
	Privacy
	DMCA
	Blog
	Contact


  
    
       © 2024 SlideServe. All rights reserved 
    

    	
	
	
	


  













 
  