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NEW DEVELOPMENTS IN POST PROCESSING AND CALIBRATION 
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Summary and purpose of document

India Meteorological Department has implemented Multi-model Ensemble (MME) based district level rainfall forecast system for the forecast up to five days. An objective numerical method is introduced for improving Tropical Cyclone Forecasting. The post process methodologies of these two forecast systems for improved forecasts in the short to medium range time scale over Indian region are described in this document.
____________________________________________________________________________
Action Proposed
The meeting is invited to review the document and consider input to its conclusions and recommendations as appropriate. 

Annex(es): None

5.2 New developments in post-processing and calibration 
(Report by  S.K. Roy Bhowmik)

   1. Considering the need of farming sector, India Meteorological Department (IMD), as a major step, IMD started issuing district level weather forecasts from 1 June 2008 for meteorological parameters such as rainfall, maximum and minimum temperature, relative humidity, surface wind and cloud octa up to 5 days in quantitative terms (Roy Bhowmik et al., 2011). The rainfall  forecasts are generated through Multi-Model Ensemble (MME) system making use of model outputs of state of the art five  global deterministic  models from the leading global NWP centres. These forecasts are made available on the national web site of IMD (www.imd.gov.in).
       Five NWP models considered for this development work are: (i) National Centre for Medium Range Weather Forecasting (NCMRWF T-254), (ii) European Centre For Medium Range Weather Forecasting (ECMWF T-799), (iii) Japan Meteorological Agency (JMA T-959), (iv) United Kingdom Meteorological Office (UKMO)  and  (v) National Centre for Environmental Prediction Global Forecast\ System operational at IMD ( IMD GFS T-382).   In this work,, weight for each constituent model at each grid point is derived on the basis of anomaly correlation coefficients (CC) between the observed values (analysis fields) and forecast values based on the training period datasets.
The weight (Wi,j,k)  for each member  model (k)  at  each grid (i,j)  is obtained from the following equation:
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Ci,j,k =  Correlation co-efficient between rainfall analysis and forecast rainfall for the grid (i,j) of  model (k). For the computational consistency, Ci,j,k  is taken as 0.0001 in case Ci,j,k is less than or equal to 0.

In order to apply the technique, grid-point weights are computed at the resolution of 0.25ox0.25o utilizing dataset of last  two seasons. The ensemble forecasts (day 1 to day 5 forecasts) are generated at the 0.25ox0.25o resolution. The ensemble forecast fields are then used to generate district level forecasts by taking average value of all grid points falling in a particular district.

2. IMD has implemented an objective numerical method for the operational cyclone forecasting work. The method comprises of four forecast components, namely (a) Cyclone Genesis Potential Parameter (GPP), (b) Multi-Model Ensemble (MME) technique for cyclone track prediction, (c) Cyclone intensity prediction and (d) Predicting decaying intensity after the landfall.  GPP is derived based on dynamical and thermodynamical parameters from the use of model analysis of IMD regional NWP forecast System.  The MME technique for the cyclone track prediction is based on a linear statistical model. The predictor selected for the MME are forecast latitude and longitude positions of cyclone at 12 hours interval up to 72 hours forecasts from five operational deterministic NWP models namely,  IMD WRF, QLM, GFS, ECMWF and  JMA. A Statistical  Cyclone Intensity Prediction (SCIP) model  for predicting 12 hourly cyclone intensity ( up to 72 hours)  is developed applying multiple linear regression technique using various dynamical and physical parameters as predictors from  the model outputs of IMD regional forecast system. For forecast of inland wind after the landfall of a cyclone, an empirical technique is developed. 
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