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INTRODUCTION TO SEVERE WEATHER FORECASTING DEMONSTRATION PROJECT 

WMO Severe Weather Forecasting Demonstration Project (SWFDP) 

The Contributions by the Caribbean Institute for Meteorology and Hydrology (CIMH)
(Submitted by Kathy-Ann L. Caesar Chief Meteorologist Ag.)

Summary and purpose of document

This document is to  describe the contributions of the Caribbean Institute for Meteorology and Hydrology (CIMH) to the SWFDP.
Action Proposed

The meeting is invited to review the contribution by the Caribbean Institute for Meteorology and Hydrology (CIMH) to the SWFDP which will be two-fold.  The CIMH in its role as a WMO Regional Training Center (RTC) will provide training in severe weather forecasting and impacts forecasting. Second, CIMH over the last eight years has invested in the development of various mesoscale Numerical Weather Prediction models and have made these available for operational use.  

Severe Weather Forecast Training

CIMH as the WMO Regional Training Centre (RTC) has severe weather forecasting included in its courses for forecasters.  A specific course on Severe Weather Forecasting for Operational Forecasters can be added to the Online Aeronautical Continuing Professional Development Course. 

CIMH Mesoscale Models

There is the Advance Research Weather Research and Forecasting model (hereinafter referred to as WRF ARW); which is an atmospheric simulation model that is portable on various computing platforms and allows for application across a wide range of spatial scales (from tens of meters to thousands of kilometers) and temporal scales (seconds to hours). The WRF system is updated and maintained by the Mesoscale and Microscale Meteorology Division of NCAR. More information about this model can be found at https://www.mmm.ucar.edu/.
The WRF version 3.4.1 is utilized in Advance Flood Forecasting Product (AFFP – http://affp.cimh.edu.bb) model and is used to only display precipitation amounts associated with outputs provided at a 4-km spatial resolution for 00Z and 12Z initialisations with two (2) different model physics run at each initialization time. The models are initialized from the GFS 0.25°. The approach used is a two-way nesting approach with each nest containing 28 levels with the model top of 5 mb. It is important to note that while precipitation and pressure are displayed in the AFFP, all of the standard meteorological parameters are available and can be made available to the meteorological community. In addition, within the AFFP, rainfall can be viewed from a regional perspective or at the national level where it can be viewed at the watershed level. Finally, CIMH has the available computational resources to place additional domains over the Atlantic or the Caribbean Sea and to extend simulation times from 48 hours to 96 hours. This capability was demonstrated during the 2016 Atlantic Hurricane Season and more specifically during the passage of Hurricane Matthew.
Two (2) products are available for viewing. The first products is the 48-hour aggregated accumulations following model initialization, which provides an hourly precipitation aggregate from model initialization. Hence, the final image provides an aggregated accumulation of the modelled precipitation for the 48-hour prediction period following initialization. This product can be used to support the identification of areas that may experience significant rainfall over the 48-hour prediction period.

The second product is the disaggregated hourly accumulations for the model run, which displays hourly accumulations for the current 48-hour prediction period. This product supports prediction of intense rainfall events that can lead to flash flooding (http://affp.cimh.edu.bb/).
For meteorological operational use, the Weather Research and Forecasting (WRF) model Non-hydrostatic Mesoscale Model (NMM) version 3.8.1 (Janjic 2003) is used operationally at CIMH. The NMM replaces the CIMH Mesoscale Model Version 5 (MM5) and the CIMH WRF (nested 54-km/18km) mesoscale model.  The NMM has four domains, which are used with two-way nesting following these configurations. The domain 1 has a 472 × 422 horizontal grid at 12 km spacing, domain 2 covers the Western Caribbean (Belize, Cayman Island, Haiti and Jamaica) and has a 427 × 498 horizontal grid at 4 km spacing, domain 3 covers the Eastern Caribbean and has a 256 × 406 horizontal grid at 4-km spacing, and domain covers Guyana and Suriname and has a 201 × 358 horizontal grid at 4 km spacing. All domains have 35 vertical levels with most levels concentrated within the lower troposphere and a model top of 5 mb. 
The CIMH WRF-NMM model is currently run operationally daily and are initialized from the GFS 0.25° data at 00Z and 12Z. The CIMH WRF-NMM produces a 120-hour (5 day) forecast to assist meteorologist to provide advice to stakeholders of severe weather conditions within the region.
CIMH has also implemented the high resolution WAVEWATCH III wave model with the goal  to improve the accuracy of wave forecasts in the Caribbean region and to provide a publicly accessible source for high resolution wave information. WAVEWATCH III predicts only waves that are directly generated by the winds and calculates the average of the highest 30% of waves, or the significant wave height. The current implementation hosts a 4-km spatial resolution around the Caribbean, with the model being fed with high resolution wind data from the Global Forecasting System model. The model is run twice per day for 00Z and 12Z and produces 168 hour forecasts. (http://ww3.cimh.edu.bb/)

Impact Forecasting and DEWETRA 
Severe weather forecasting must be blended with impact forecasting.  The public, government and the private sector now demand information on how they should prepare for severe weather and degree to which the weather may affect their lives and activities.  Questions such as where will the impact/event occur, what will be the nature of the impact/event and how long will the impact/event last are becoming the norm rather than the exception. One can envision that in the future these questions will become more granular and extend to predicting financial losses and the number of persions displaced etc.

As such the meteorological community is quickly moving towards Impact Weather forecasting.  This concept is one in which a Meteorological Service will work with disaster management agencies to resolve the effects of severe weather efficiently.  CIMH has worked with the Caribbean Disaster Emergency Management Agency (CDEMA) to develop weather scenarios on evolving systems to support the development of qualitative impact information in response the severe weather events.  These experiences can be built on and shared with National Meteorological and Hydrological Services.
The Caribbean Dewetra Platform (CDP) hereafter referred to as the DEWETRA, is a spatio-temporal, decision making, data fusion platform capable of seamlessly integrating evolving hazard data, socio-economic and vulnerability information. Within the platform ground- and space-based near real-time weather observations in addition to numerical weather and wave height prediction model outputs are presented as Geographical Information System (GIS) layers. Country specific information such as but not limited to ground elevations, slopes, watershed extents, flood and landslide hazard maps, population demographics and geo-located critical infrastructure can be represented as overlays thereby increasing the quality and usefulness of the information available.  CIMH will allow access to the Platform by request. (Boyce et al 2017). 

The purpose of DEWETRA is to make real-time data available for decision making.  The system was built to support systems integration and to enhance efforts for the collection, analysis and application of data to improve early warning systems, hazard mitigation and eventually climate change adaptation measures.
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