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Preface

We have the pleasure to publishing this specialized satatistical report on the Meteorological Conditions in the Palestinian Territory,  this report is done according to our official efforts for creating and establishing the National Statistical System, and providing the necessary statsitics to Palestinian policy-planner and decision-makers in water, environemt and natural resources sector.

Meteorological statistics form one of the most important parts of the environmental statistics.  In addition to its importance for studying and providing data on climatic changes, there is a strong relationship with the statistics of air quality and its pollution, energy statistics and water statistics.  This implies availabilizing precise and comprehensive data for the climatic conditions in the Palestinian Territory.

PCBS established a special program for environment statistics, that aims at building and updating a comprehensive and accurate statistical database about all environmental subjects.  This program aims to provide statistical data as a tool to control the environmental status in the Palestinian Territory. 

This report is one of a series of expected reports to be published by the PCBS on the environment according to the Submaster Plan for the Environment Statistics Department.  This report presents the most important indicators of meteorology provided by the Meteorological Office at the Ministry of Transport. 

This report concentrates on the variables of rainfall, temperature, relative humidity, solar radiation, wind, pressure and the amount of evaporation.

PCBS hopes that the findings of this report will contribute to improve the environmental status and stop the random depletion of natural resources, as well as help the Palestinian policy-planner and decision-makers in development and planning processes.

	April, 2005    
	
	Luay Shabaneh

President
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Executive Summary

The main findings of the time series indicate that the annual mean of air temperature over the period 1975-1995 is between 15.4 centigrade degrees in Hebron station, and 22.7 in Jericho station.  While the annual mean for 2004 ranges between 16.6 centigrade degrees in Hebron station and 23.5 centigrade degrees in Jericho station.

The main findings of the time series indicate that the annual mean of rainfall was between 48.7 mm in Jericho station in 1999, and 942.7 mm in Nablus station in 2003.  The quantities of rainfall ranges between 638.5 mm in Nablus station and 128.5 mm in Jericho station 2004.

The main findings of the time series indicate that the annual mean of relative humidity over the period 1969-1983 was 52% in Jericho station, while it approaches 63% in Tulkarm station.  While in 2004, the annual mean of relative humidity was between 53% in Jericho station and 68% in Ramallah station.   

The main findings of the time series indicate that Tulkarm station has the lowest annual mean of evaporation over the period 1973-1984 as it approaches 1,633 mm, while Jericho station has the highest annual mean of evaporation as it approaches 2,342 mm for the same period.  But for 2004 the quantity of evaporation was between 1,697.9 mm in Gaza station and 2,110.7 mm in Jericho station.

The data of 2004 indicates that the lowest annual mean of wind speed was 1.1 km\ hour in ‎Meithaloun station at October, while the highest annual mean was 13.6 km\ hour in Hebron station at August.

The data of 2004 indicates that the highest duration mean of sunshine was 12.6 hour\day in Hebron station on June, while the lowest duration mean of sunshine was 4.1 hour\day in Ramallah station on January.

Chapter One 

Introduction
This report provides statistical data on the main meteorological indicators in the Palestinian Territory, based on the administrative records from the Palestinian Ministry of Transport.  It provides basic statistical aspects of meteorology, including rainfall, temperature, relative humidity, wind, evaporation solar radiation and pressure.  A special questionnaire was designed to collect the data from the meteorological stations through the Ministry of Transport.  The questionnaire covered the following items:

1. Rainfall:  quantities and rainfall days.

2. Temperature:  mean, maximum, minimum and absolute values.

3. Relative humidity: mean and absolute values.

4. Total amount of evaporation, wind speed, sunshine duration and pressure.

This report consists of five chapters: the first chapter presents the survey objectives and the report structure, the second chapter describes the definitions and explanations and the third chapter briefly describes the main findings, while the fourth chapter presents the methodology used in the survey, consisting the form design, fieldwork operations and data processing, the last chapter includes an assessment of data quality and technical notes  

Chapter Two 

Concepts and Definitions
	Atmospheric Pressure (Barometric Pressure):
	It is defined as the weight of the air column laying on unit area at any point on the earth surface, measured in dyne/ cm2 or Newton /m2.  Millibar (bar: pressure of 106dyne/ cm2) is the common unit.  It is measured by using barometer or barograph instruments.  At sea level, the atmospheric pressure is 76 cm Hg or 1013.25 millibars. 

	
	

	 Climate: 
	Conditions of the atmosphere at a particular location (microclimate) or region over a long period of time. It is the long –term summation of atmospheric elements- such as solar radiation, temperature, humidity, precipitation type (frequency and amount), atmospheric pressure, and wind (speed and direction), and their variation.        

	
	

	Climatological Statistics:
	Statistics dealing with long – term weather conditions.

	
	

	Evaporation:
	Transformation of liquid water to invisible gas is known as water vapor by the effect of heat and the process is called evaporation.  The rate of evaporation is defined as the size of liquid water that is evaporated from a unit area per unit time.  It is expressed as the depth of water in (mm) that would be potentially lost during the time period  (24-hour) from the total area. 

	
	

	Rain:
	Water falling from the atmosphere and deposited on land or water surfaces.  

	
	

	mm "Rain "
	1 liter of water falling on 1 m2 area. 

	
	

	Rain day:
	The day in which the quantity of rain is 0.01 inch or more. 

	
	

	Relative Humidity:
	The percentage of the quantity of water vapor in the atmosphere to the quantity of vapor needed for saturated state.   

	
	

	Solar Radiation:
	The energy radiated from the sun to the earth surface.  It is responsible for all climatic changes in the atmosphere.  The intensity of radiation is measured by the actenometer and sunshine duration is measured by the sunshine recorder instrument (Kampel Stock). 

	
	

	Temperature:
	Is the degree of hotness or coldness of body or an environment. The temperature is measured by the thermometer; the unit is either Celsius or Fahrenheit.  



	
	

	
	

	
	

	
	

	Weather:
	Day–to- day or sometimes even instantaneous changes of atmospheric conditions over a given place or area. In contrast, climate encompasses the statistical ensemble of all weather conditions during along period of time over that place or area. Atmospheric conditions are measured by the meteorological parameters of air temperature, barometric pressure, wind velocity, humidity, clouds and precipitation.      

	
	

	Wind:
	The vertical movement of air between two places with different atmospheric pressures.

	
	

	Symbol used in the tables:

	
	

	..
	Data not available 


Chapter Three 

Main Findings

This section presents the main findings of report, including the main indicators of the meteorological reality in the Palestinian Territory.
3.1 Temperature

The main findings of the time series indicate that the annual mean of air temperature over the period 1975-1995 is between 15.4 centigrade degrees in Hebron station, and 22.7 in Jericho.  While the annual mean for 2004 ranges between 16.6 centigrade degrees in Hebron station and 23.5 centigrade degrees in Jericho station.

Figure 1:  Annual Mean of Air Temperature in the Palestinian Territory by Station Location, 2004
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For the year 2004, the main findings indicate that January was the coldest month of the year, in which the lowest recorded monthly mean was 7.7 centigrade degrees in Hebron station.  And July was the hottest month of the year, in which the highest recorded monthly mean was 32.4 centigrade degrees in Jericho station. 

Figure 2:  Mean of Air Temperature in the Palestinian Territory by Month for Some Stations, 2004  
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The main findings of the time series indicate that the annual mean of maximum air temperature over the period 1975-1995 is between 19.6 centigrade degrees in Hebron station, and 29.6 in Jericho station.  The annual mean reaches 20.9 centigrade degrees in Hebron station and 30.3 centigrade degrees in Jericho station in 2004.

Figure 3:  Annual Mean of Maximum Air Temperature in the Palestinian Territory by Station Location,  2004
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The data of 2004 indicates that the lowest value for the monthly mean of maximum air temperature was 10.5 centigrade degrees in Hebron station at January, while the highest value for the monthly mean of maximum air temperature was 40.1 centigrade degrees in Jericho station at July.

Figure 4: Mean of Maximum Air Temperature in the Palestinian Territory by Month for Some Stations,  2004
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The main findings of the time series indicate that the annual mean of minimum air temperature over the period 1975-1995 is between 11.2 centigrade degrees in Hebron station and 15.7 in Jericho station.  The annual mean of minimum air temperature ranges between 12.3 centigrade degrees in Hebron station and 17.5 in Gaza station in 2004.

Figure 5: Annual Mean of Minimum Air Temperature in the Palestinian Territory by Station Location,  2004
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The data of 2004 indicates that the lowest monthly mean of minimum air temperature was 3.9 centigrade degrees in Meithaloun station at December, while the highest monthly mean of minimum air temperature was 24.3 centigrade degrees in Jericho station at July.

Figure 6:  Mean of Minimum Air Temperature in the Palestinian Territory by Month for Some Stations, 2004
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For absolute minimum air temperature in 2004, the lowest value was _2.5 centigrade degrees in Meithaloun station at December, while the highest value of absolute maximum air temperature was 44.4 in Jericho station at July. 

3.2 Rainfall

The main findings of the time series indicate that the annual mean of rainfall was between 48.7 mm in Jericho station in 1999, and 942.7 mm in Nablus station in 2003.

Figure 7:  Annual Quantity of Rainfall in the Palestinian Territory by Station Location, 2004

[image: image8.wmf]424

.

8

521

.

3

547

.

3

638

.

5

524

.

3

128

.

5

570

.

8

408

.

3

0

100

200

300

400

500

600

700

Jenin

Meithaloun

Tulkarm

Nablus

Ramallah

Jericho

Hebron

Gaza

Station location

mm


The data of 2004 indicates that January has the highest rainfall quantity, while the quantity of rainfall decreased in May.  As in the summer months, the summer of 2004 has no rainfall.  The quantities of rainfall ranges between 638.5 mm in Nablus station and 128.5 mm in Jericho station.

There is variation in the number of rainfall days in the stations, the highest number of rainfall days was 58 days in Nablus station for 2004.  And the highest daily rainfall quantity was 82.6 mm in the Hebron station in November 2004.

Figure 8: Number of Rainfall days in the Palestinian Territory by Station Location,  2004 
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3.3 Relative Humidity
The main findings of the time series indicate that the annual mean of relative humidity over the period 1969-1983 was 52% in Jericho station, while it approaches 63% in Tulkarm station.  While in 2004, the annual mean of relative humidity was between 53% in Jericho station and 68% in Ramallah station.   

Figure 9:  Annual Mean of Relative Humidity in the Palestinian Territory  by Station Location, 2004
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The data of 2004 indicates that the annual mean of relative humidity decreased in May to 41% in Jericho station, and increased in January to 81% in Ramallah station.  For the extreme maximum relative humidity, the highest value was 100% and registered for January in Ramallah and Hebron stations, while the lowest value of the extreme minimum relative humidity was 15% in Gaza station in March. 

Figure 10:  Mean of Relative Humidity in the Palestinian Territory by Month for Some Stations, 2004
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3.4 Evaporation

The main findings of the time series indicate that Tulkarm station has the lowest annual mean of evaporation over the period 1973-1984 as it approaches 1,633 mm, while Jericho station has the highest annual mean of evaporation as it approaches 2,342 mm for the same period.  But for 2004 the quantity of evaporation was between 1,697.9 mm in Gaza station and 2,110.7 mm in Jericho station.

Figure 11:  Annual Quantity of Evaporation in the Palestinian Territory by Station Location, 2004
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The data of 2004 indicates that the annual mean of quantity of evaporation decrease in December to 58.3 mm, and increase in July to 310.9 mm in Jericho station.  

Figure 12: Quantity of Evaporation in the Palestinian Territory by Month for Some Stations, 2004
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3.5   Wind Speed
The data of 2004 indicates that the lowest annual mean of wind speed was 1.1 km\ hour in ‎Meithaloun station at October, while the highest annual mean was 13.6 km\ hour in Hebron station at August.

Figure 13:  Mean of Wind Speed in the Palestinian Territory by Month for Some Stations, 2004
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3.6   Sunshine Duration
The data of 2004 indicates that the highest duration mean of sunshine was 12.6 hour\day in Hebron station at June, while the lowest duration mean of sunshine was 4.1 hour\day in Ramallah station at January.
Figure 14:  Mean of Sunshine Duration in the Palestinian Territory by Month for Some Stations, 2004
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3.7   Atmospheric Pressure
The data of 2004 indicates that the highest mean of pressure was 1,046 mbar in Jericho station at December, while the lowest was 897 mbar in Hebron station at July.

Chapter Four

Methodology

4.1   Form:

A form was designed to collect the climatic data.  The form was designed to cover all the available climatic indicators  and includes identification for the stations and the variables of rainfall, temperature, wind, evaporation, relative humidity, sunshine radiation, and pressure. 

4.2   Data Collection:
The data was collected by the follow up of the Fieldwork Directorate and Meteorological Office in the Ministry of Transport.  The forms were filled from administrative records of the climatic stations.  These stations are located in Jenin, Meithalun in Jenin Governorate, Tulkarm, Nablus, Ramallah, Jericho, Hebron, and Gaza.  

The methodology (in meteorological station) for measuring the different meteorological indicators was as following:

1. Measuring of temperature by using the Thermometer instrument.

2. Measuring of relative humidity by using the Hectometer instrument.

3. Measuring of wind speed by using the Anemometer instrument.

4. Measuring of sunshine duration by using the sunshine recorder (Kampel Stock) instrument.

5. Measuring of pressure by using the Parameter instrument.

The results of filling the forms were as follows:

· The data of temperature and rainfall was completely filled for all stations.

· The data of quantity of evaporation was not filled for Meithaloun and Tulkarm stations. 

· The data of sunshine duration was not filled for Jenin, Meithaloun, Tulkarm, and Nablus stations, as there are no instruments in these stations.  

· The data of pressure was not filled for Meithaloun, Tulkarm stations, as there are no instruments in these stations. 

4.3   Data processing:

 This phase included the following activities:

· Checking the filled forms.

· Developing a data entry program and implementing data entry.

· Post-data entry editing.

· Data cleaning.

· Tabulation of data.

Chapter Five

Data Quality

Two types of errors affected the quality of the report’s data, sampling and non sampling errors.  Sampling errors are measurable and very limited in this report, because the study covered all meteorological stations in the Palestinian Territory.  The non-sampling errors could not be determined easily, due to the diversity of sources (e.g. the interviewers, respondents, editors, coders, date entry operators…etc).  To minimize such errors data was edited before and after the entry process.   

Special Technical Notes: 

1. The data of Ramallah station in tables is covering Beir Naballa station in Jerusalem Governorate for the first sixth months, and the others months is representative Ramallah station.

2. There are data gaps for some indicators mostly due to the lack of instruments.

3. There are data gaps for time series.

4. Geographical distribution of stations may be not representative for all Palestinian Territory.

Comprehensiveness:

The main aim of publishing annual reports about climatic conditions is to create and update the time series data of the meteorological indicators in the Palestinian Territory.  The report has no data about all meteorological indicators for the past years.  The report mainly includes the meteorological data for 2004.  The Meteorological Office in the Ministry of Transport is still in the establishing stage, so until now there is no Normal average for the Palestinian Territory.   The available data does not cover all governorates of the Palestinian Territory, because there are no meteorological stations in all governorates of the Palestinian Territory.   
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