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Summary and purpose of document

This document presents several issues on the development of agricultural applications based from the WMO SWFDP project specifically the potential need for a regional centre support centre on agrometeorology, materials needed for preparing agrometeorological forecasts, and forecast products for farming and fisheries.   

Action Proposed  

The meeting is invited to note the content of the document especially with regards to materials and forecast products needed for farming and fisheries application. The meeting should also consider the need for a regional forecasting support center on agrometeorology and determine the subproject Regional AgM representative and the responsibilities  of that representative.
References: Guide to Agricultural Meteorological Practices (2010). Weather And Climate 
                       Forecasts For Agriculture: Chapter 5.       

                       http://www.wmo.int/pages/prog/wcp/agm/gamp/gamp_en.php
Impact of the Use of Meteorological and Climatological Data on Fisheries and   

Aquaculture. CAgM Report No. 100. WMO/TD No. 1342.
6.
Agricultural Applications

6.1 
Potential need for a regional forecasting support centre on agrometeorology 
6.1.1
Introduction
Weather plays an important role in agricultural production. It has a profound influence on crop growth, development and yields; on the incidence of pests and diseases; on water needs; and on fertilizer requirements. This is due to differences in nutrient mobilization as a result of water stresses, as well as the timeliness and effectiveness of preventive measures and cultural operations with crops. Weather aberrations may cause physical damage to crops and soil erosion. The quality of crop produce during movement from field to storage and transport to market depends on weather. Adverse weather may affect the quality of produce during transport, and the viability and vigour of seeds and planting material during storage.
Occurrences of erratic weather are beyond human control. It is possible, however, to adapt to or mitigate the effects of adverse weather if a forecast of the expected weather can be obtained in time. Agronomic strategies to cope with changing weather are available. For example, delays in the start of crop season can be countered by using short-duration varieties or crops and thicker sowings. Once the crop season starts, however, the resources and technology get committed and the only option left then is to adopt crop-cultural practices to minimize the effects of mid-seasonal hazardous weather phenomena, while relying on advance notice of their occurrence. Short to medium range weather forecasts with a validity period that enables farmers to organize and carry out appropriate cultural operations to cope with or take advantage of the forecasted weather are clearly useful. The rapid advances in information technology and its spread to rural areas provide better opportunities to meet the rising demand among farmers for timely and accurate weather forecasts.
6.1.2 Successful example of agrometeorological forecasts: India
There is a good example of using agrometeorological forecasts that was developed in India.  The India Meteorological Department (IMD) provides Agromet Advisory Services (AAS) to the country’s farming community in the form of bulletins. These advisories are prepared jointly by the experts of IMD and agricultural specialists at respective state departments of agriculture and are tailored to the requirements of farmers in the given state.  

An Impact assessment of AASs was guided and monitored by national committee of experts in India where 40 AAS and 40 non-AAS farmers were surveyed.   These farmers were randomly sampled and were generally middle-aged and had medium-to-large land holdings.  The data revealed that inputs used varied qualitatively and significantly between AAS and non-AAS farmers. AAS farmers received agro-advisories based on medium-range weather forecasts including optimum use of inputs for different farm operations. The timeliness of proper agro-advisories given for various farm operations might have saved the crops from possible moisture stress, nutritional stress and pest attack. Non-AAS farmers used the same quality of inputs, but their timing of applications was different from that of the AAS farmers.  This timing did not lead to control of nutritional and water stress and pest attack with same efficiency, and ultimately lead to difference in crop yield. The study showed significant increases in crop yield and profit mostly based on the reduced use of inputs (See Table 1).
	Crop
	Station name
	% change in cost of Prod. (per acre)
	% change in crop yield (per acre)
	% change in profit 
(per acre)

	Cotton
	Hissar

Coimbatore
	1

-4
	14

16
	10

16

	Rice
	Ludhiana

Kalyani
	-6

-3
	9

21
	18

29

	Wheat
	Ludhiana
	-6
	9
	17

	Mustard
	Hissar
	-3
	8
	13


Table 1: Economic impact of Agromet Advisory Services based on Medium-Range Weather 

              Forecasts
6.1.3 
Issues on regional forecasting support centre on agrometeorology 
The agricultural applications of this project will only be realized once the regional forecasting support functions of RSMC Nairobi and Tanzania have become operational.  Based on the outcomes of the Nairobi Workshop of this project in October 2010, the regional subproject proposed the following severe weather events in order of decreasing priority:
a) Heavy rain/flooding and deficit of precipitation/dry spells;

b) Strong winds in relation with thunderstorms;
c) Hazardous Indian Ocean and major lake waves.
Based on the severe weather guidance from each RSMC, each NMHS will make weather forecasts and subsequent agrometeorological forecasts for their country.  Several countries already have 10-day agrometeorological bulletins (Ethiopia, Kenya, and Tanzania) that provide outlooks for the next 10-day period.  One aspect of the project is that forecasting guidance products from the RSMC will provide more accurate forecasts for these agrometeorological products. 

Agrometeorological forecasts are based on the weather forecast and the current crop stage and condition. Also, there are many agricultural activities that occur in each country and in the different regions of the country.  These agrometeorological forecasts will focus on two main agricultural activities: 1) crop and livestock production; and 2) fishing in Lake Victoria.  Most of the information for providing agrometeorological forecasts is dependent on the specific agricultural activity (crop, livestock, fishing) and is very specific to a sub-region of each country. Therefore it can be difficult for Regional Support Centre on Agrometeorology to provide assistance for all sub-regions and all countries in the regional project. However, depending on the specific severe weather forecasts products that are agreed to during this meeting, a Regional Centre could provide an agrometeorological product for the region. For example, a Regional Centre could provide a dry spell or 10-day drought products for the whole region or even link this product with a seasonal climate forecast. The same could be done for excessive rain and flooding.

Therefore, the meeting should discuss the possibility of a Regional Forecasting Support Centre for Agrometeorology.  This Centre does not have to be established immediately. It could be developed once the severe weather forecast products are provided on an operational basis.
6.1.4
Determination of subproject Regional AgM representative
The meeting will need to determine the Regional AgM representative and consider the responsibilities of the representative. These responsibilities were given in paragraph 3.3.5 in Doc 9.2 and are listed below:
· defining required forecast products relevant for agrometeorology;
· researching forecasting products relevant for agrometeorology;
· developing guidelines on using  NWP guidance from the SWFDP project  to improve agricultural weather forecasts and advisories; and in determining potential crop production impacts, especially  due to extreme events (torrential rains, strong winds, or dry spells).

6.2 
Materials needed for preparing agrometeorological forecasts

Each country will also need to start preparing to make agrometeorological forecasts based on the output of the two regional centres. As mentioned in the previous section, agrometeorological information can be very specific to a sub-region of each country and is dependent on the distribution of major crops in an area (maize or millet) and whether an area produces livestock or just crops. The agrometeorological services of each NMHS need to know this information to make useful agrometeorological forecasts. This means that the areas of main crop production and crop calendars should be developed or updated by liaising with the respective Ministries of Agriculture.  In addition, a preliminary list of major weather impacts on crops for each region of the country should be identified. 
6.3 
Forecast products for fisheries

There are two aspects for forecasting products for fisheries.  The first aspect is the wind and wave forecasts that provide warnings for the fisheries communities on when and where they can safely start their operations. This aspect will be the main focus of the subproject in Eastern Africa.  The fisher community in Lake Victoria will need to be consulted on these products. Also, the outcomes of the mobile weather alerts project in Uganda will be used to refine which products fishers find the most useful.
The other aspect is the providing forecasting products that can assist fishers in catching fish.  It is important to realize that reservoirs, lakes and rivers inland are generally large sized, fluid, deep and thus rich in dissolved oxygen. For a water body, there is a great difference in temperature between upper and lower layers, whose water level is significantly dependent on rainfall. Inland fisheries depend closely for their growth on water temperature and other hydrological factors, among which water level determines the domain where fish travel, feed and breed so that drop of the level will cause the decrease of biological resources and hence the production.

Based on the previous work of Commission for Agricultural Meteorology (CAgM), an expert group developed the following requirements of using hydrometeorological and environmental information to serve fisheries and aquaculture in fresh water regions:

Air and water temperatures

Water level and speed of stream flows in rivers and lakes and other water bodies,

Water quality and level of toxic substances in different water bodies,

Rainfall and numbers of rainy days

Air humidity

Air pressure

Wind speed and direction at water bodies,

Sunshine (isolation) duration, number of overcast and clear days
For brackish water and coastal regions, an additional parameter on pH and salinity is needed. 

There will be a discussion of the forecast products needed for the fisheries’ sector.
