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Abstract

Uganda is a country in which the lives of most local communities depend on Agriculture. Over the recent years the occurrence of climatic extremes such as droughts and floods have increased in most parts of the country and this has caused public outcry for adequate meteorological information for planning purposes.

 During the last four years, the National Meteorological Centre has installed Automatic Weather Observing Systems (AWOS) at several Synoptic and Agro-Meteorological  Stations in different Agro- Ecological zones of Uganda, to determine surface weather.
The goal of this study is to provide reliable meteorological information to the end- users like farmers, planners and researchers. The specific objective is to determine and compare the relationship between rain fall data obtained from the Automatic Observing System  (AWOS) and the Conventional Surface  Observing System. Namulonge Agromet Station located at National Crops Resources Research Institute NaCRRI, with in an area of a biomodal type of rainfall has been chosen for this study. The total monthly rain fall  (mm) for the year 2006 has been analyzed with to determine the relationship between the AWOS and the conventional surface observation. Significant relationship has been obtained between the data sets from the two observation methods.
However more research is still needed in order to determine the relationship since it can be useful in data quality control.
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Introduction
Uganda is a country in which the lives of most of the local communities depend on Agriculture which is determined by climate as a key factor. Over the recent years, the occurrence of climatic extremes (drought and floods) has increased in most parts of the country, which has caused public outcry for adequate meteorological information for planning purposes.

Over the last four years, the Meteorological Department (Uganda), has installed Automatic Weather Observing Systems (AWOS) in different Synoptic and Agro-Meteorological Stations in different Agro- Ecological zones, to measure and determine surface weather.

Accurate and up to date weather information is essential to the safety of life and the protection of properties for the general welfare and well being of people. In line with the public demand and outcry accurate and timely high quality data must be collected and disseminated to the end users such as farmers and researchers. This is why a system that has power and versatility to stay is required. 

The objectives of the study

The overall objective of this study is to contribute reliable meteorological information to the end users like farmers, planners and researchers. The specific objective study is to determine and compare the relationship between rain fall data obtained from the Automatic Observing System (AWOS) and the conventional Surface Observing System.
Hypothesis

It was hypothesized that significant relationship exists between the data from the two observing methods. 

Study area and Method

Namulonge Agromet Station which has been chosen for this study is located at the National Crops Resources Research Institute (NaCCRI )  and in area of bimodal type of rain fall .The periodic data downloaded from the archive of Automatic Observing System and that collected by manual observation were subjected to quality control consistency checks (to detect errors resulting from instruments measurement) and compared.  Correlation analysis was done to determine the relation ship.
Result and Discussion

Table 1: Total monthly rainfall
	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Auto
	40.2
	160.4
	107.9
	144.9
	59.4
	50.6
	44.7
	76.2
	60.8
	105.8
	224.5
	144.4

	Traditional
	42
	161.1
	108.2
	148.2
	57.6
	56.4
	47.4
	71.6
	63.2
	108.1
	231.5
	149
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Figure 1: Distribution of Monthly rainfall for the AWOS and the Traditional Observing System.
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Figure 2: Correlation between AWOS l and conventionally observed rainfall

The Figure1 shows similar trend in the monthly rainfall from the Automatic Observing System and the Traditional weather observing System but rain falls measured by AWOS was generally lower compared to the conventional observation System data.  There is strong correlation between rainfalls measured by the two methods of observation 

R2 = 0. 9975 (Figure 2) 
Discussions

Looking at the graph results, the Monthly totals were almost similar though the AWOS recorded less rain fall compared to the traditional observing system. The lower rainfall recorded by the AWOS could have been due to the installation being higher, than the traditional gauge (manual standard rain gauge), due to calibration method and/or  the wind speed increases when it is raining forcing the lighter droplets blown off before being measured  causing error in the recording (Goodson, 2001 , in Serruk et al, 2002).

 The Automatic gauge uses tipping mechanisms such that collected rainfall may overflow due to the delay of tipping causing a lower recording than actual. Maintenance and servicing of the sophisticated devices is also difficult, cost ineffective and if not done well leads to incorrect data.  
The loss of information in AWOS was frequent causing discontinuities in long term records. This cripples and complicates analysis effort for various climatic applications.

The Automatic Weather system measurement needs to be supported by sensor which is usually very expensive. 
However, an important aspect of using the Automatic Weather System data for climate purpose is maintaining strong link between climate and the observation program. In many countries, the introduction of Automatic Observing System is a great chance to Meteorologists, Hydro-meteorologists and Agro-meteorologists because many important elements of long term climate monitoring can be carried out and interruptions can be compromised.  AWOS is also not assisted by human observer while if the rain gauge is blocked it needs to be unblocked human observer (Chivla et al, 2002 in Sevruk et al 2005 and WMO, 2001).

Recommendation:

· Technical staff working at observatories and instruments should be trained to produce value added products beyond meteorological observation.

· The observers should be motivated and well trained to avoid biases in data collection so as to improved data quality.

· Regular calibration of measuring instruments for accurate and reliable data is required.

Conclusions:

Automatic Weather Systems provide opportunities for international cooperation and leveling of resources that was unprecedented in the history of national global climate monitoring. Much progress has been made in improving capability of standardization of AWOS to meet the need of climate in several Countries. Information from this study should be available to World Meteorological Organization (WMO) commission for Meteorology, Climatology and Agro-Meteorology in framing guidelines to maintain Automatic Weather System to better meet climatic needs the need of.
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