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1. Avoid bias of previous knowledge about the irrigation scheme and fill the FORMAT with data actually measured and collected from Field.

2. If data is not available or difficult to get, leave the format blank.
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[bookmark: _Toc56950061]Introduction
Information systems have an increasingly crucial role to play in informing decision-makers and managers to make appropriate and timely decisions to enhance efficiency, effectiveness, and sustainability of interventions. Irrigated agriculture in Ethiopia has been aggressively expanding to produce more food for ever-increasing population, to build climate resilient agricultural production system and boosting the national economy through supplying raw materials for merging agro-industries. However, paucity of information in the irrigation subsector due to lack of well-structured information system constrains making informed-decisions.  Actors in irrigation development used to inconsistently report on areas under irrigation. It is therefore imperative to monitor irrigated area, agricultural water use and related socio-economics benefits of irrigation and environmental effects to make informed-decision and plan and improve irrigation performance.

[bookmark: _Toc289342588][bookmark: _Toc56950062]Purpose of Irrigation MIS 
The main purpose of developing a web-based IMISET is to enable making evidence-based decisions; improve planning, monitoring and evaluation of the irrigation subsector; strengthen vertical and horizontal linkages, and to avail accurate and up-to-date information to the public and the development partners to enable them support investment in the subsector. Monitoring and reporting on status of irrigated agriculture has the following specific objectives:

· To know the physical conditions of irrigation infrastructure;
·  To understand the existing water management or irrigation practices, and irrigated crop production (cropping patterns, cropping intensities and use of agricultural inputs and extension services);
· To study the socio-economic conditions of the current water users of the irrigation schemes (management of irrigation scheme, users and roles of beneficiaries by gender; 
· To know the amount of investment, operation and maintenance costs  

Information is very important for formulation of policy, development of strategies and undertaking appropriate interventions. Hence, an ultimate effort needs to be made to collect the correct data. One has to avoid guessing or estimating quantitative data unless there are solid ground and experiences that enable making such estimates. A question for which there is no correct information should be answered by “NA (Not available)” instead of inaccurate data.

As the types of data vary, so do data sources. The main information sources are irrigation users, kebeles, woreda agriculture offices, river basin offices and field observations. Users include irrigation water associations/cooperatives, users/farmers, public irrigation schemes workers and investors/managers. Information obtained from documents, users or woredas should be verified by field observation. 

[bookmark: _Toc56950063]RESPONSIBILITIES of stakeholders 
The irrigation schemes are categorized into four to facilitate data collection and approval procedure ash own in Table 1. 

Table 1: Type of irrigation schemes and responsibility of stakeholder for data management
	No
	Type of irrigation schemes
	Responsible for data collection and entry in the IMISET
	Approving bodies

	1. 
	Public irrigation scheme or State farms
	Farm management 
	Basin development offices

	2. 
	Private irrigation farms
	Farm management 
	Basin development offices

	3. 
	Community irrigation schemes
	Woreda agriculture office
	Zone agriculture offices and regional agriculture bureaus

	4. 
	Household irrigation schemes
	Woreda agriculture office
	



As indicated in the Table, the development agents or woreda agriculture offices will collect data on community and household irrigation schemes constructed by government, NGOs, CBOs or any other and enter the data in the IMISET. The zone agricultural offices and regional agriculture bureaus will review and approve in that order. The zone office will review and provide comment or approve depending on the quality of the data. The zones’s approval will alert the relevant regional expert to review data and give final approval. When the entered data is approved by the region, it will be included in the IMISET for public use.

Similarly, the public and private irrigation farms will collect data and enter in the IMISET. When the entered data is submitted, it will be directed to the relevant river basin offices (RBO). The RBO will then review the entered data and comment or approve based on the review results. 

a) Data from community and household irrigation schemes:
· Woreda extension staff or development agents will collect the data in consultation with the beneficiaries. The collected data should be discussed and agreed with the beneficiaries and then entered in IMISET.
· The woereda agriculture office is responsible for ensuring the quality or accuracy of the data. 
· The zone agriculture office should check the correctness of the entered data and provide temporary approval in IMISET. 
· The regional bureau of agriculture should review the data in the IMISET and provide final approval for the accuracy of the data of each irrigation scheme.
· Data that are available at the zone or region level should be communicated to the woreda for entering in IMISET at that level.  Data can be entered or edited only by woreda agriculture office or development agent under the auspices of the woreda office.

Water bureaus, and zone and woreda water offices can provide support at their respective levels 


b) Data from private and public irrigation farms 
· Relevant departments of such irrigated farms should collect and enter the data in IMISET
· The entered data should be verified and approved by owners/managers of respective farms
· Basin offices should check and provide final approval of the data entered by the farms before accepting the data in the IMISET

c) Care to be taken in filling PAPER FORMAT:

· Don’t use abbreviations that are not indicated in the FORMAT
· Do not use pencils for completing the data collection FORMAT
· Cleary fill texts, numbers and dots or points 
· (don’t use comas in numbers)

[bookmark: _Toc56950064]Tye of Data and Questions

[bookmark: _Toc56950065]Type of Data
National irrigation indicators are grouped under six.

5. Irrigated area by different irrigation systems, water resources and ownership
6. Water withdrawal by type of water sources 
7. Irrigated crops 
8. Socioeconomics (only for community irrigation schemes)
9. Environment and health
10. Investment and O & M costs

The data to be collected are identified under each indicator groups and included in the data collection and entry format. Data is categorized into two: 

1. Irrigation scheme. All relevant data will be collected from each irrigation scheme and entered in the data collection format or database irrespective of type of irrigation system, scale, source of water and ownership.

2. Household micro-scale irrigation systems: The data will be collected from each household and will be aggregated and reported at woreda level in the database

In addition, the types of data are grouped in two:

1. Permanent data which cannot be changed in every season. These include location, type of irrigation system, investment cost, year of construction, year of first irrigation started and ownership

2. Seasonal data which vary in seasons such as irrigated area, crops, water use and others. 

The data to be collected from irrigation schemes is the same except for community irrigation schemes where socio-economic data is included. 
[bookmark: _Toc289342592][bookmark: _Toc56950066]Types of Questions and Responses
 The data to be collected and entered in the system are of three types:

· Blank space: Fill the blank spaces with appropriate data.
 
· Yes/No-questions: Just select one of them

·  Choice-based questions are coded with numbers 

For choice-based questions are given in the form of list or drop-down menu. The number of the appropriate choice should be checked or selected. More than one answers can be given as appropriate.   

[bookmark: _Toc56950067]Accessing and using the IMISET

[bookmark: _Toc56950068]Data Collection and Entry in the database
	
[bookmark: _Toc56950069]Preparatory Works
[bookmark: _Toc56950070]6.1.1	GPS Data Format
Handheld GPS will be used for collecting geo referenced data i.e. longitude, latitude and elevation of water abstraction site, the first intake of secondary canal, and perimeter the scheme. 
IMISET will use WaPOR data for estimating actual net water use and others, which uses Degree Decimal (DD). Degree Decimal (DD) format has better accuracy and standardized in ground data collection than UTM format, which is in fact a set of separate ‘transverse Mercator’ projections. Therefore, GPS should be set to DD before starting data collection.

a) GPS data format setup 

Units Setup
[image: ]
 Figure 1: GPS Unit Setup



                     

To set up Measuring Units:
➢ Press Menu twice or Page key until you arrive to the Main Menu
➢ Select Setup icon, press Enter, then select the Units icon, and press Enter
➢ Highlight Position Format, press Enter, select hddd.dddd°, and press Enter
➢ Select Map Datum, press Enter, select WGS 84, and press Enter
➢ Select Distance/Speed, press Enter, select Metric, and press Enter
➢ Select Elevation, press Enter, select Meters (m/min), and press Enter
➢ Select Depth, press Enter, select Meters, and press Enter
➢ Select Temperature, press Enter, select Celsius, and press Enter

For collecting single coordinate point or perimeter there are two types of data collection methods, routes and tracks. : Routes are simply a sequence of waypoints for navigation. For example, it can calculate the bearing or the distance to the next point. Tracks are the actual recorded path.

To manually create a waypoint on a GPS (this will depend on GPS Type) 
· Press and hold Enter.
· Wait for the New Waypoint screen.
· Release Enter.
· Highlight the Coordinates field.
· Press Enter.
· Adjust the coordinates as desired with the rocker pad: ... 
· Press Enter when finished.
· Alter any other fields as desired

b) Track Log Setup
These steps make sure that the GPS is recording track logs with a sample rate once per second and recording the track logs to the data card. Setting the frequency of the track log recording to the highest possible (one second) will ensure the most complete track recording.

[image: ]
[bookmark: _Toc34019716]              Figure 2 : GPS Track Setup

i) First make sure the Track Log is being recorded
· Press Menu twice or Page key until arriving to Main Menu
· Select Tracks icon and press Enter
· If Track Log is set to Off, move the Rocker to highlight On, and press Enter

ii) Next, Configure the Track Log recording
· Highlight the Setup button, and press Enter to open the Track log Setup Page
· Highlight Wrap When Full, and press Enter so that it is Checked
· Highlight Record Method, press Enter, select Time, and press Enter
· Highlight Interval, use the Numeric Keypad to set interval to 00 hrs 00 min 01 sec, and
Select OK
· Highlight colour, press Enter, select your choice, and press Enter

iii) Finally. Configure the Data Card:
· Highlight the Data Card Setup button, and press Enter to enter the Data Card Setup Page
· Highlight Log Track To Data Card, and press Enter so that it is Checked

[bookmark: _Toc56950071]6.2	Collecting Coordinate Data
1. Open the data entry page of IMISET
2. Sign in with username and password
3. Enter your full name and responsibility

[bookmark: _Toc289342593][bookmark: _Toc56950072]Filling the FORMAT 
[bookmark: _Toc56950073]Logging-in
When one opens the IMISET home page shown in Figure 3 will be displayed. In the right corner of the home page there is login button for data entry. When you click it, you will get login page for entering information on the data entrant (figure 4). Hence, enter the following:
· Enter user name and password
· Enter the name of data entrant and title
· Click the ‘Sign in’ button

When you inter to the page you will see the list of irrigation schemes registered and the level of approval 

You can edit irrigation schemes whose approval is in woreda level. If the approval level is in the zone or in the region, the approval should be removed first to edit it.
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Figure 3: Screenshot home page 
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Figure 4: Screenshot login page 
[bookmark: _Toc56950074]Irrigation Scheme
[bookmark: _Toc56950075]7.2.1	Registration of Irrigation Scheme
The data entry system has two parts for entering permanent or fixed and seasonal data. The first step is registering the irrigation scheme by entering the following permanent data.

a) Name of the scheme

· Enter the name of the irrigation scheme: 
· If there are more than one irrigation schemes along one river and they are named by the name of the river, give them number starting from upstream or add a suffix of the village or any other specific to the locality. For example, if there are three irrigation schemes with the same name, say, Kuru, their names can be modified as Kuru-1, Kuru-2, Kuru-3 or Kuru-village/kebele1name, Kuru-village/kebele2name, Kuru- village/kebele3name
· If one irrigation has two main canals on the right and left sides the river and the areas are located in different woredas, add suffix the name of woredas where the two irrigation wings are located. For example, if the name of an irrigation scheme is Tekami and it falls in two woredas, the names of the schemes can be Tekami-woreda1name and Tekami-woreda2 name

[image: ]
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[bookmark: _Toc34019718]              Figure 5:Screenshot for Irrigation Scheme Registration
b) Location data
· Enter administrative location: region, zone and woreda
· Enter  name of catchment  
· Select the rural/urban setting  
· Enter the following location data:
· Longitude, latitude and altitude of the water abstraction site
· Longitude, latitude and altitude of the perimeter of the irrigation scheme starting from the first secondary canal offtake
If the irrigation scheme has a shape file or collected coordinate points in Excel file, it is possible to upload by clicking “upload multiple plots from shape file” tab. 

If the scheme has different departed plot of land add the perimeter coordinate points of the plots separately.  

To add perimeter coordinate points of different plots of a scheme, click on add plots of land  tab. 

The number of perimeter coordinate points of a plot of land should not be less than a minimum of three points with a maximum depending on the shape of the plot. Coordinate points should be taken where there is a change of direction of a perimeter line. 
If the scheme uniform, add perimeter coordinate points as a single plot.
If the next button is disabled, check the accuracy of coordinate data already entered.  
c) Ownership 
i) Ownership 
· Select the scheme ownership type from the given option 
· If the scheme is owned by community inter planned beneficiaries, equipped area and source of water.  
Note: The above data is not required for public, private and household irrigation schemes.  
ii) Water permit 
· Indicate whether the irrigation scheme has permit or not by clicking yes/no button. If it has given permit give the size of permitted area in ha. 
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[bookmark: _Toc34019719]Figure 6: Screenshot for Irrigation Ownership
iii) Investment Cost in Ethiopia Birr  
· Enter name of funding and implementing agencies 
· Enter cost of study and design 
· Enter estimated cost, contract amount and actual construction cost
· Enter the year when construction was started, construction completed and year when the first irrigation started. 
· Enter cost of drainage system, if the cost is given separately
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Figure 7:  Screenshot for Investment cost
[bookmark: _Toc56950076]7.2.2	Collecting and Entering Seasonal data
Seasonal data’s are interred every season for each of the registered schemes  
a) Irrigated area 
i) Enter measured actual irrigated area and harvested area as displayed in the screen
· If the actual area is greater than the equipped  area, select the reasons of increment from the dropdown list 
· If the actual area is less than the equipped  area, select the reasons of reduction from the dropdown list 
ii) Select the water abstraction method from the dropdown list
iii) Select the type of irrigation system from the dropdown list. If the irrigation system is surface enter the following data 
· Select the type of the surface irrigation system from the dropdown list. 
· Enter water distribution system data: the number of secondary, tertiary and quaternary/field canals
· 
· Enter number of gate structures and  number of properly working gates
· Select method of water release to the farm fields from the dropdown list 
· Select method of surface irrigation from the dropdown list 
Note: in typology of surface irrigation system; 
Improved surface irrigation system means: Surface irrigation system with designed and constructed headworks (diversion, pump or dam) and canal systems with industrial materials but lacking water regulation structures and facilities for flow measurement, appropriately laid out surface irrigation methods Note: The above data is not required for sprinkler and drip irrigation systems  
Modern surface irrigation system means: Surface irrigation system with well-designed and constructed headwork (diversion, pump or dam) and canal system including water regulation and flow measuring structures and well laid out furrows/basins/borders on graded land resulting in efficient irrigation practices and uniform water application through applying designed irrigation scheduling. 
For more detail refer annex 2; definition of parameters.  
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Figure 8: Screenshot for Irrigation seasonal data
d) Environment and health   
i) Irrigated area with Drainage System 
· Measure the irrigated area which has well-constructed drainage system or estimate and enter irrigated area
· Measure the irrigated area which has poor drainage system or estimate and enter the area
If the irrigation scheme does not have a drainage system, leave the space blank. 
ii) Irrigated area reduced due to environmental problem 
Measure the area affected by each of the following problems and enter the area: 
· waterlogged area due to excess irrigation
· waterlogged area due to excess rainfall
· area damaged by flood 
· area destroyed by erosion

iii) Health problem 
Collect data on type of health introduced due to irrigation and the number of people affected by the diseases from nearby clinic, health post or beneficiaries
· Select the type of health problem from dropdown menu list
· Enter the number of people affected by the specified health problem
[image: ]
            Figure 9: Screenshot for environment and health 
e) Socioeconomics 
i) Irrigation beneficiaries  
· Enter the total number of actual irrigation users (households)
· Enter actual number of female beneficiaries 
· Measure or collect irrigated area owned by female-headed households  
ii) Irrigation organizations    
· Select the type of irrigation organization from the dropdown list
· Enter the name of irrigation organization
· Indicate whether it is legally registered or not registered
· Enter the number of females who are in the leadership position (chair, deputy chair and secretary) 
iii) Irrigation priority 
· Indicate whether the scheme has priority or not in irrigation scheduling by clicking “Yes or No” button
· If irrigation priority is applicable select irrigation application priority criteria from the listed options i.e. 
· Male, female, disability and other 
· Crop type, crop symptom, cropping stage and other
iv) Irrigation payment  
· Select “Yes or No” from dropdown list for water charge payment 
· If “Yes “is selected for the above question, select basis of water charge rate from dropdown list. 
· Select “Yes or No” from dropdown list for payment for maintenance 
· If “Yes “is selected for the above question, select basis of payment rate from dropdown list 
· If paying for maintenance is not made or the amount payment is not enough to cover the maintenance cost, expense who is covering it? Select from the dropdown list.
· If payment is made for operation and maintenance of a drainage system, enter the amount in the space. 
· If payment of cost recovery, select “Yes or No. 
v) Water conflict 
· If there is a conflict over water use, select the source of conflict from the dropdown list.
vi) Jobs creation 
· Enter the number of permanent and temporary jobs created due to irrigation. 
Refer to MoA Rural job opportunity creation strategy document for the permanent versus temporary jobs. 
vii) Irrigation scheme problems 
Irrigation performance is affected by many problems, commonly occurred problems are listed in the system. 
· Give a severity rank from the list problems: 1 for very high severity and it  goes down sequentially   
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  Figure 109: Screenshot for Socioeconomic 

viii) Cropping data 
Data on cropping patterns for irrigated crops should be collected, and entered in the Table of Paper format or on the screen. 
· Select crop from dropdown list
· Select dates of planting and harvesting
· Enter the area covered by the crop and production (measure or estimate the plot area)
· Enter total planned area per crop type (ha)
· Enter total planned production per crop type (quintal)
· Enter actual area covered by crop type (ha))
· Enter total actual production per crop type (quintal)
· Enter average price per crop type in Birr per quintal 
· Enter minimum irrigation interval
· Enter maximum irrigation interval
· Enter minimum number of irrigations for the whole season
· Enter minimum number of irrigations for the whole season
· Enter amount of improved seed used (kg)
· Enter amount of fertilizer used (kg)
· Enter amount of pesticide used (kg or lit)
· Enter coordinates of crop plot: longitude and latitude (dd.dd) 
You can enter many crops by clicking on “Add crop data”.
As one crop type can be planted in different days, the data should be entered more than once because the planting time and harvesting dates are different and the area to be covered by the crop may be different. 
[image: ]
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Figure 111 : Screenshot for cropping data
ix) Water withdrawal 
· Select month of measurement 
· Inter withdrawal amount 
You can enter many measurement values by clicking on “measured water withdrawal”. 
[image: ]
Figure 12 : Screenshot for water withdrawal 
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[bookmark: _Toc56950077][bookmark: _Toc289342603]Data on Household Irrigation Data 
This include irrigated area using improved rainwater harvesting:
· from roof and land catchment sources 
· in communal/individual ponds 
· other household water harvesting facilities and 
· Wells are considered  

Collect the relevant data from each household/kebele and sum all by woreda for entering in the database as shown in the shot-screen. 
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Figure 12 : Screenshot for household irrigation data

[bookmark: _Toc289342607][bookmark: _Toc56950078]Annex 1: Major Ethiopian Agro-Ecological Zones
	Designation
	Description
	
	Desalination
	Description

	A1
	Hot arid lowland plains
	
	M5
	Cold moist sub-afro-alpine to afro-alpine

	A2
	Warm arid lowland plains
	
	M6
	Very cold moist sub-afro-alpine to afro-alpine

	A3
	Tepid arid mid highlands
	
	SH1
	Hot sub-humid lowlands

	SA1
	Hot semi-arid lowlands
	
	SH2
	Warm sub-humid lowlands

	SA2
	Warm semi-arid lowlands
	
	SH3
	Tepid sub-humid mid highlands

	SA3
	Tepid semi-arid mid highlands
	
	SH4
	Cool sub-humid mid highlands

	SM1
	Hot sub-moist lowlands
	
	SH5
	Cold sub-humid sub-afro-alpine to afro-alpine

	SM2
	Warm sub-moist lowlands
	
	SH6
	Very cold sub-humid sub-afro alpine to afro-alpine

	SM3
	Tepid sub-moist mid highlands
	
	H2
	Warm humid lowlands

	SM4
	Cool sub-moist mid highlands
	
	H3
	Tepid humid mid highlands

	SM5
	Cold sub-moist mid highlands
	
	H4
	Cool humid mid highlands

	SM6
	Very cold sub-moist mid highlands
	
	H5
	Cold humid sub-afro-alpine to afro-alpine

	M1
	Hot moist lowlands
	
	H6
	Very cold humid sub-afro-alpine 

	M2
	Warm moist lowlands
	
	PH1
	Hot per-humid lowlands

	M3
	Tepid moist mid highlands
	
	PH2
	Warm Per-humid lowlands

	M4
	Cool moist mid highlands
	
	PH3
	Tepid Per-humid mid highland


				




























[bookmark: _Toc56950079]Annex 2: Definition of Parameters

	Agriculture water withdrawal
	
	The quantity of water abstracted from surface and ground water sources for agricultural purpose and in this particular case, it is for irrigation (m3).

	Area actually irrigated
	
	Part of the area equipped for irrigation (either full control or total) which is actually irrigated in a given year. Often, part of the equipped area is not irrigated for various reasons, such as lack of water, absence of farmers, land degradation, damage and organisational problems (ha).

	Area equipped for irrigation
	
	Area equipped to provide water to crops. It includes areas equipped for full control irrigation, equipped lowland areas and areas equipped for spate irrigation (ha).

	Area equipped for irrigation drained  
	
	Irrigated area where drainage is used as an instrument to control salinity, pounding and waterlogging and refers mainly to the area equipped for surface irrigation and to the equipped lowlands (ha).

	Area equipped for irrigation drained (subsurface drains)  
	
	A human-made system that induces excess water and dissolved substances to flow through the soil to open wells, moles, pipe drains and/or open drains, from where it can be evacuated for final disposal (ha)

	Area equipped for irrigation drained (surface drains)
	
	Irrigated area drained by system of drainage measures, such as natural or human-made drains meant to divert excess surface water away from an agricultural area in order to prevent inundation (ha)

	Area equipped for irrigation (full control)
	
	This is the sum of surface irrigation, sprinkler irrigation and localized irrigation. The text uses indifferently the expressions “full control” and “full/partial control” (ha).

	Area equipped for irrigation (Equipped lowland areas)
	
	The land equipped for irrigation in lowland areas includes: (i) Cultivated wetland and inland valley bottoms (IVB), which have been equipped with water control structures for irrigation and drainage (intake, canals, etc.); (ii) Areas along rivers, where cultivation occurs making use of water from receding floods and where structures have been built to retain the receding water; (iii) Developed mangroves and equipped delta areas (ha)

	Area equipped for irrigation (full control drip irrigation)
	
	Localized irrigation is a system where the water is distributed under low pressure through a piped network, in a pre-determined pattern, and applied as a small discharge to each plant or adjacent to it. There are three main categories: drip irrigation (where drip emitters are used to apply water slowly to the soil surface), micro-sprinkler irrigation (where water is sprayed onto the soil near individual plants or trees) and bubbler irrigation (where a small stream of water is applied to flood small basins or the soil adjacent to individual trees). To refer to localized irrigation, the following terms are also sometimes used: micro-irrigation, trickle irrigation, daily flow irrigation, sip irrigation and diurnal irrigation (ha).

	Area equipped for irrigation (full control sprinkler irrigation)
	
	A sprinkler irrigation system consists of a pipe network through which water moves under pressure before being delivered to the crop via sprinkler nozzles. The system simulates rainfall in that water is applied through overhead spraying. Therefore, these systems are also known as overhead irrigation systems (ha).

	Area equipped for irrigation (full control surface irrigation)  
	
	Surface irrigation systems are based on the principle of moving water over the land by simple gravity in order to wet it, either partially or completely, before infiltration and they can be subdivided into furrow, border strip and basin irrigation. Surface irrigation does not refer to the method of transporting water from the source up to the field, which may be done by gravity or by pumping (ha). 

	Area equipped for irrigation
	
	This is a method of random irrigation using the floodwaters of a normally dry water course or riverbed. These systems are generally characterised by a very large catchment upstream. There are two types of floodwater harvesting or spate irrigation: 1) floodwater harvesting within stream beds, where turbulent channel flow is collected and spread through the riverbed in which crops are planted; cross-riverbed dams are constructed with stones, earth, or both, often reinforced with gabions; and 2) floodwater diversion, where the floods – or spates – from the seasonal rivers are diverted into adjacent embanked fields for direct application. A stone or concrete structure raises the water level within the wadi to be diverted to the nearby cropping areas. Spate irrigation can also be referred to as floodwater harvesting (ha).

	Community irrigation
	
	Irrigation schemes owned and managed by group of farmers or community for the benefit of the community members 

	Consumptive use of water
	
	The part of water withdrawn from its source for use that evaporates, transpires, is incorporated into products or crops, is consumed by humans or livestock, or otherwise removed from the immediate water environment and will not become available for re-use. The part of water withdrawn that is not consumed in these processes is called return flow (m3)

	Catchment/Watershed
	
	A small area of land that catches rain and drains or seeps into a marsh, small stream, river, lake or groundwater.  

	Crop water requirement
	
	The total water needed for evapotranspiration, from planting to harvest for a given crop in a specific climate regime, when adequate soil water is maintained by rainfall and/or irrigation so that it does not limit plant growth and crop yield (m3).

	Cropping intensity (CI)
	
	This refers to a number of harvests from the same field during one agriculture year and it can be calculated by dividing gross cropped area by net sown area. It will be more than one if there are more than two crop cycles per year (%)

	Cropping pattern
	
	The proportion of area under different crops at a point that changes in space and time with a view to meet requirements and is governed largely by the physical as well as cultural and technological factors (-)

	Cultivated wetlands and inland valley bottoms non-equipped
	
	Wetland and inland valley bottoms (IVB), which have not been equipped with water control structures but are used for cropping when covered with water (ha).

	Demand management
	
	A set of actions consisting in controlling water demand, either by raising the efficiency of its use (see definition below) or re-allocating water between or within sectors.

	Drip irrigation system
	
	Drip irrigation also known as ‘trickle irrigation’ is an irrigation method using a system of perforated plastic pipes laid along the ground at the base of a row of plants.

	Environmental water requirements
	
	This is the quality and quantity of water for protection of the structure and functioning of an ecosystem and its dependent species in order to ensure ecologically sustainable development and utilization of water resource.  

	Evapotranspiration (ET)
	
	The combination of evaporation (E), the process whereby liquid water is converted to water vapour and removed from the evaporating surface, and transpiration, the process whereby liquid water contained in plant tissues vaporises into the atmosphere through small openings in plant tissues T).

	Flood recession cropping area non-equipped
	
	These are areas along rivers where cultivation occurs in areas exposed as floods recede and where nothing is done to retain the receding water, including floating rice cultivation.

	Freshwater
	
	Naturally occurring water on the Earth's surface in glaciers, lakes and rivers, and underground in aquifers. Its key feature is a low concentration of dissolved salts. The term excludes rainwater, water stored in the soil, untreated wastewater, seawater and brackish water. In this report, when not otherwise specified, the term water is used as synonym for freshwater.

	Full control harvested irrigated crop area
	
	Total harvested irrigated area for the crop for the given year under full control irrigation. Areas under double or triple cropping should be counted twice or thrice (ha).

	Gross irrigation water requirement
	
	This is the irrigation requirement that takes into account losses of water incurred during conveyance to application to the field. It is calculated by dividing the net irrigation requirements by the overall project efficiency (m3).

	Household Irrigation
	
	Micro-irrigation system developed, operated and maintained by a single household with irrigated area of up to 0.25 ha (2,500 m2) and water sources from any type of water harvesting systems.

	Institution
	
	The laws and regulations governing the management, development, protection from pollution, and use of water resources; the governmental bodies at all levels, in charge of the administration and enforcement of the laws and regulations; the judiciary; and the formal or informal water users-level organizations

	Irrigated area abandoned due to salinization
	
	Whole or part of irrigated area that is affected by salinity and put out of production

	Improved surface irrigation system
	
	Surface irrigation system with designed and constructed headworks (diversion, pump or dam) and canal systems with industrial materials but lacking water regulation structures and facilities for flow measurement, appropriately laid out surface irrigation methods 

	Irrigation efficiency 
	
	The crop water consumptive use to water withdrawal (%)

	Irrigation scheme
	
	Irrigated areas served by one or several common water sources where water is fully or partially controlled. These schemes may be under individual or collective control. They are usually classified as large, medium and small schemes.

	Irrigation water user association (IWUA) 
	
	Water User Association (WUA) is a group of water users such as irrigators who pool their financial, technical, material, and human resources for the operation and maintenance of a water system

	
	
	

	Kebele
	
	The smallest administrative unit used in Ethiopia, similar to ward, a neighbourhood or a localised and delimited group of people.

	Market Access
	
	This refers to the ability to sell or buy goods and services determined in terms of physical access and affordability

	Modern surface irrigation system
	
	Surface irrigation system with well-designed and constructed headwork (diversion, pump or dam) and canal system including water regulation and flow measuring structures and well laid out furrows/basins/borders on graded land resulting in efficient irrigation practices and uniform water application through applying designed irrigation scheduling.

	Net irrigation water requirement
	
	The quantity of water exclusive of precipitation, i.e. quantity of irrigation water, required for normal crop production. It includes soil evaporation and some unavoidable losses under the given conditions. It is usually expressed in water-depth units (mm) and may be stated in monthly, seasonal or annual terms, or for a crop period.

	Quintal
	
	National unit of crop production (100 kg)

	Public irrigation
	
	Public irrigation systems are those owned, constructed, operated and maintained by government.

	Private irrigation 
	
	Irrigation systems constructed, operated and maintained by private individuals or groups for commercial purpose. This also includes irrigation systems used and operated by organized youth groups, the construction of the irrigation systems could be by government or youth groups

	Region
	
	Administrative division or sub-national state of the federal system composed of a number of zones

	River basin
	
	A portion of land drained by a big river and its tributaries, and it encompasses all the land surface dissected and drained by many streams.  

	Return flow
	
	The part of the water withdrawn from its source, which is not consumed and returns to its source or to another body of groundwater or surface water. Return flow can be divided into non-recoverable flow (flow to salt sinks, uneconomic groundwater or flow of insufficient quality), and recoverable flow (flow to rivers or infiltration into groundwater aquifers).

	Spate irrigation
	
	An irrigation system or practice that uses the diverted floodwaters of seasonal streams (wadi) and channels guided through short, steep canals to bunded basins where cropping takes place (sometimes referred to as floodwater harvesting). Spate head works are basically similar to diversion weir except that spate headworks are built on intermittent rivers/ Wadi flow to harvest flashing runoff.

	Sprinkler irrigation system
	
	This is a pressurized irrigation system in which water is applied from a pipe network to crops above the ground in the form of sprays somewhat resembling rainfall and it is sometimes known as overhead irrigation system.

	Sub-basin
	
	The area of land from which surface run-off flows through a series of streams, rivers and, possibly, lakes to a particular point in a watercourse. Sub-basin constitutes catchment.

	Subnational
	
	Administrative division equivalent to Regional State of the federal system of Ethiopia

	Traditional irrigation system
	
	Surface irrigation systems are built and maintained by local communities with little or no external support and have rudimentary diversion structure made of local materials, and water regulation is made using simple muds mixed with local materials such as stone, wood or plant leaves. The diversion structure are often washed away by flood and reconstructed every year or season. 

	Water charges
	
	The term refers to the payments that an irrigation beneficiary makes for a water use for irrigation. 

	Water demand
	
	In economic terms, the ability and willingness of users to pay for water and the services it provides. In this sense, water demand differs from water as a basic human need, requiring a minimum amount of safe supply. In the context of water scarcity, water demand is an expression of water requirement or need with a fair cost for a given water supply service level.

	Water harvesting area 
	
	Areas in ha or square meter where rainwater is collected and either directly applied to the cropped area, and stored in the soil profile for immediate uptake by the crop (runoff irrigation) or stored in a water reservoir for future productive use (for example used for supplementary irrigation). 

	Water productivity
	
	The quantity or value of output in relation to the volume of water used to produce this output or it is simply the amount (kg or calories) or value of product per unit of water supply (cubic metre).

	Water scarcity
	
	An imbalance between supply and demand of freshwater in a specified geographical domain as a result of a high rate of demand compared with available supply, under prevailing institutional arrangements and infrastructural conditions. Its symptoms are unsatisfied demand, tensions between users, competition for water, over-extraction of groundwater and insufficient flows to the natural environment. Artificial or constructed water scarcity refers to the situation resulting from over-development of hydraulic infrastructure relative to available supply, leading to a situation of increasing water shortage.

	Water shortage
	
	A shortage of water supply of an acceptable quality; low levels of water supply, at a given place and a given time, relative to design supply levels. The shortage may arise from climatic factors, or other causes of insufficient water resources, a lack of, or poorly maintained infrastructure; or a range of other hydrological or hydro-geological factors.

	Water stress
	
	The symptoms of water scarcity or shortage, e.g. widespread, frequent and serious restrictions on use, growing conflict between users and competition for water, declining standards of reliability and service, harvest failures and food insecurity.

	Water supply
	
	The amount of water, which is available or made available for use. 

	Water use right
	
	In its legal sense, a legal right to abstract or divert and use water from a given natural source; to impound or store a specified quantity of water in a natural source behind a dam or other hydraulic structure; or, to use or maintain water in a natural state (ecological flow in a river; and water for recreation; religious or spiritual practices; drinking, washing and bathing; or animal watering)

	Water use
	
	Any deliberate application or utilization of water for a specific purpose. There is an important distinction between consumptive use (see earlier definition) and non-consumptive use. Important non-consumptive uses include navigation, recreation, waste assimilation and dispersion. Although hydropower and power station cooling are not a major net consumptive user of water, they do have a major impact on the hydrological cycle, and release water at times and temperatures that impose costs on other water users. Reservoirs also cause evaporation losses.

	Woreda
	
	This is the administrative division of Ethiopia managed by a local government, equivalent to a district. Woredas are composed of a number of kebele, which are the smallest unit of local government in Ethiopia.

	Yield 
	
	Amount of production per unit of land (kg, quintal ton per ha)

	Zone
	
	This is the administrative division of Ethiopia below regional states composed of a number woredas, equivalent to a province. 
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