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Exercise 1 
 
Purpose of the exercise: 
Hydrologic analysis provides the input parameters essential for the design of many engineering 
works, from the simplest road culvert to major water storage reservoirs. It also may provide data 
upon which the managers of our water resource can base their decisions. Knowledge of engineering 
hydrology is essential for the specialist water engineer and for many engineers employed in 
essentially non water engineering positions. Engineers employed by these authorities would be 
required to determine the design capacity of these structures by estimating the runoff from the 
catchments draining to them. This exercise will familiarise students with a range of important 
surface and groundwater hydrological processes. Rainfall input and evaporation are considered from 
a treatment of elementary meteorology and Hungarian climatology. Some of the simpler solutions 
to common problems in engineering hydrology will be presented, along with the shortcomings of 
these solutions. The exercise will stress the stochastic nature of many hydrological processes and 
present some of the probabilistic approaches used. The exercise is presented using multimedia 
technology and students must have access to a computer. 
 
Required knowledge:  

 Hydrologic processes  
 Hydrometeorology 
 Climatology 
 Hydrologic data 
 Probability in hydrology 
 Peak runoff from catchments; hydrographs 
 Reservoir, stream and runoff routing 
 Flood frequency analysis 
 Reservoir capacity/yield analysis 
 Rainfall intensity 
 Well hydraulics: Flow towards wells, Safe yield, Well construction, Test and 

development, Well fields, Injection wells.  
 Surface and subsurface water relations and conjunctive Use.  
 Groundwater exploration methods.  
 Groundwater quality and pollution: Pollution sources, Mechanisms of pollutant 

transfer in porous media, Pollution control and remedy measures. 
 
Questions and exercises: 

1. Identify and describe the important physical processes in hydrology;  
2. Explain the major processes of cloud formation and precipitation generation in the lower 

atmosphere;  
3. Interpret meteorological information and charts;  
4. Categorise the factors influencing climate and the climate classification for most major 

regions of Hungary;  
5. Discuss fundamental concepts and terminology relating to the occurrence, storage and 

movement of groundwater;  
6. Evaluate the available data and recognise problems relating to the lack of: homogeneity; 

stationary; independence; completeness; reliability and accuracy;  
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7. Select and apply appropriate techniques to solve common problems in engineering 
hydrology. In particular to be able to: develop the design storm for a catchments; estimate 
the volume and peak rate of runoff from a catchments; prepare a simple frequency analysis; 
plot the low flow duration curve for a stream; estimate the capacity of a reservoir required 
to meet a specified yield;  

8. Evaluate the reliability of engineering design estimates;  
9. Identify the important parameters used in engineering analysis and design, and describe the 

standard methods of measurement for obtaining data;  
10. Recognise the stochastic nature of many hydrologic processes and apply appropriate 

probabilistic techniques in their analysis.  
 
……………………………………………………………………………………………………….. 
 
Exercise 2 
 
Purpose of the exercise: 
Study the basic concept of meteorological phenomena especially which related to agriculture and 
climate analysis. The course also introduces the principles of environmental and human health 
protection and those phenomena which are considered to have an impact on the environment. 
 
Required knowledge: 

 Agricultural meteorology and the importance of its education. 
 Weather and climate. 
 Measurement of (sunshine and insulation, heat, atmospheric moisture, vapor 

pressure, humidity).  
 Evaporation & Evapotranspiration. 
 Using meteorological data to estimate water consumption and irrigation 

requirements.   
 Precipitation (fog, dew, frost, clouds). 
 Air pressure, wind (pressure gradient and wind) – meteorology phenomena 

(depression or cyclone, anti cyclone, storm,…) 
 Climatic interceptions and its effect on crop production 
 Management of climatic interceptions 
 Climate change and its effect on crop production. 

 
Questions and exercises: 

1. Compare between weather and climate. 
2. Describe the role of nitrogenous fertilizers on global warming. 
3. Describe the role of frost on decreasing crop production. 
4. Define the concept of "Greenhouse effect" which resulted from increasing global warming 

gases 
5. What are the types of precipitation? And what of the is the most important?  
6. Describe the direct and the indirect effects of forests burning on global warming  
7. What are the types of the wind? 
8. What are the types of frost? And which is the more dangerous one? 
9. Describe the thermal regions in the earth? 



  
  
 
 
 

 

5 
 

10. What's the concept "mulching" mean? and what is the importance of this concept.  
11. Describe the use of each apparatus  

Name of the apparatus Its use 
Hygrometer  
Thermometer  
Anemometer  
Wind van  
Rain meter  

 
12. True or False 

(   ) Carbon dioxide is one of the global warming gases. 
(   ) Radiation method is the best accurate equation on estimating water consumption. 
(   ) Parometer is used to measure the atmospheric pressure  
(   ) Solar energy is one of the solutions for global warming  
(   ) Troposphere is the layer which contain ozone layer 

 
13. Describe factors which cause ozone layer hole? 

 
14. Complete each phrase with the correct answer 

Human kind is live in …………………. Layer. 
Oxygen is one of the …………………. Gases. 
…………………. Is last layer in the atmosphere. 
…………………. Is the predominant gas in the atmosphere. 
Covering the soil surface with plastic sheet to face frost is called …………………. 

 
15. Arrange the layers of the atmosphere starting with the layers which contains oxygen? 
16. This photo below illustrated water cycle. Describe it? 

 
 

17. What is the photo below illustrate? Please describe it? 
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……………………………………………………………………………………………………….. 
 
Exercise 3 
 
Purpose of the exercise: 
Fulfilling this exercise students will know about: 
 Linear and right angle definition. 
 Polygon area definition. 
 Definition of cross section and longitudinal section of a drainage canal. 
 Area leveling. 
 Data processing and visualization. 
 Soil moisture measurement methods. 
 Irrigation planning. 
 
Required knowledge:  

 Basics of geodesy. 
 Soil protection and drainage on hilly areas I. 
 Soil protection and drainage on hilly areas II. 
 Drainage on plains. Surface water drainage. 
 Drainage on plains. Subsurface water drainage. 
 Basics of irrigation. 
 Flood irrigation. Sub-surface irrigation. 
 Overhead (rain like) irrigation. 
 Micro irrigation. 
 Water utilization in reservoirs. 
 Waste water and slurry treatment. 
 Water management governing and state administration. 
 Environmental effects of water management. 
 Informatics and geoinformation technologies in water management. 

 
Questions and exercises: 

1. Describe the roles and parts of geodesy! 
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2. Define the methods of linear appointing! 
3. Define the methods of right angle and base point appointment with doubled angle prism! 
4. Define irregular polygon area with dividing it to regular polygons (triangle, quadrangle)! 
5. Define irregular polygon area with using theodolite (polarcoordinates)! 
6. Describe theodolite and its main parts! 
7. Describe the national triangulation grid! 
8. Describe the main rules of leveling! 
9. Describe national leveling base point network! 
10. Rehearse the temporary and definitive appointing gauges! 
11. Define erosion and describe erosion types! 
12. Define the generating and influencing factors of erosion! 
13. Define Wischmeier-Smith soil loss equation! 
14. Analyze the role of agrotechnics, technology and forestry in soil protection! 
15. Describe trenching! 
16. Describe terracing! 
17. Define mountain entrapment methods! 
18. Describe the definitions related to drainage on plains! 
19. Define surplus water, its conformation circumstances, and damage caused by excess water! 
20. Define the causes of surplus water confirmation, and describe its spatial and chronological 

distribution in Hungary! 
21. Describe the methods of drainage on plains! 
22. Describe the methods of subsurface drainage! 
23. Describe the different methods of flood irrigation! 
24. Describe tne main field works concerning flood irrigation! 
25. Describe the establishment of irrigation in Hungary, and its present status! 
26. Define the goals, importance and terms of irrigation! 
27. Describe the relationship between irrigation and cropping! 
28. Define the different parameters of water qualification for irrigation! 
29. Describe the following definitions: irrigation water norm, season norm, irrigation season, 

irrigation norm, irrigation cycle, turning of irrigation! 
30. Describe the parts of overhead (rain like) irrigation system! 
31. Define the advantages and disadvantaged of overhead irrigation! 
32. Define the water management purposes in overhead irrigation! 
33. Group sprinkler types based intensity and fluxes! 
34. Group the sprinkler supplement ducts! 
35. Define the advantages and disadvantages of micro irrigation! 
36. Rehearse and describe the parts of an irrigation plant! 
37. Describe the engineering structures and gauges of reservoirs! 
38. Describe the types of reservoir! 
39. Describe the main elements of the act for water management 1995. LVII.! 
40. Describe the state administration of water management! 
41. Describe the responsibility and organizations of water management! 
42. Describe the role of each organization level of water management administration! 
43. Describe the governmental regulation for prevention of surface water quality, 220/2004 

(VII. 21.)! 
44. Describe the roles, assignments of Autonomous Water Management Department in FVM 

(Ministry of Agriculture and Rural Development! 
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45. Describe the main rules of slurry utilization (spatial, chronological, and quantity 
limitations)! 

46. Describe the rules of waste water and sewage sludge utilization! 
47. Describe the basics of environmental status assessment!  
48. Define geoinformatinon system! 
49. Describe the main parts and function of geoinformation system! 
50. Rehearse and describe the geoinformation technologies! 

 
……………………………………………………………………………………………………….. 
 
Exercise 4 
 
Purpose of the exercise: 
This exercise examines the social, political and economic dimensions of water-supply development. 
The course introduces students to hydrologic science but focuses on the intersection of water 
development and the social relations of power that mediate access to this contentious resource, 
including recent privatization efforts. The exercise introduces water as a physical and social 
phenomenon. 
 
Required knowledge:  

 General Concepts in Hydrology 
 Global Hydrologic Cycle 
 Evapotranspiration 
 Infiltration and Runoff 
 Stream flow 
 Surface and Groundwater Water Hydrology  
 Wastewater Treatment 
 Climate Change and the Hydrologic Cycle 
 The Politics of Water Scarcity  
 The Economics of Water 
 International Water 
 Surface Water, Groundwater 

 
Questions and exercises: 

1. Describe the Hydrologic Cycle 
2. Define the different methods of determining Evapotranspiration 
3. Evaluate the different water sources 
4. How can you calculate infiltration and runoff? 
5. Define the stream flow 
6. Define Surface Water Hydrology 
7. Define Groundwater Water Hydrology  
8. How can you use treated Wastewater in irrigation? 
9. Analyze Climate Change  
10. Define the Politics of Water Scarcity  
11. Define the Economics of Water 
12. Define the International Water 
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13. Evaluate and describe Surface Water 
14. Evaluate and describe Groundwater 
15. Define the water balance equation for the following weighing lysimeter taking the inputs 

and outputs into account.  
 

 
 
……………………………………………………………………………………………………….. 
 
Exercise 5 
 
Purpose of the exercise: 

 At the completion of this exercise, students will: 

 Understand the need for irrigation and drainage systems in the yield production  

 Understand the physics of soil water storage and movement, 

 Be capable of computing the design water requirements for irrigating a crop from climate 
data, 

 Be capable of designing drainage systems using steady state and unsteady state     
assumptions, 

 Understand pump specification and selection, 
 Understand the hydraulics of surface irrigation design, 
 Be able to apply surface irrigation design principles, 
 Understand the hydraulics of pipe system, 
 Be able to apply sprinkler (pipe) design principles, 
 Understand and design trickle (drip) irrigation systems. 
 Understanding of the functional design of surface and subsurface drainage as it is used in 

irrigated region. 
 Students obtain practical experience in collecting and using data needed for practical 

drainage and design. 
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 The practical exercises aim to train the students in methods for the processing of irrigation 
and drainage design data and evaluation. 

 The aim of the homework is to give students extra time to work out in depth some practical 
examples and to train them in scientific reporting. 

 The homework consists in the further development of one particular simulation and the 
writing of a scientific report describing the method, discussing the results and formulating 
conclusions. 

 
Required knowledge:  

 Water resource- Irrigation systems comparison 
 Hydraulics and design of surface irrigation systems 
 Sprinkler irrigation systems 
 Micro irrigation system 
 Economic and selection of sprinkler and micro irrigation systems 
 Clogging problem and filtration systems 
 Maintenance and evaluation of irrigation systems  
 Control of irrigation systems  
 Pump-Welles 
 Drainage systems-Ground water flow 
 Planning and design of surface and subsurface drainage 
 Landscape irrigation and drainage system 

 
……………………………………………………………………………………………………….. 
 
Exercise 6 
 
Purpose of the exercise: 

 To understand cycles and the interactions between soil, water, air and living organisms.  
 to evaluate basic soil weight-volume relationships for soil and related characterization and 

classification schemes. 
 To understand the pedostructure concept and its impact to soil water medium 

characterization and modelling.  
 To apply statistical methods to hydrology and evaluate the associated risks during design 

stages  
 To study precipitation forms, their characteristics, and measurements. 
 To evaluate the factors affecting soil water movements. 
 To estimate drainage area and predict runoff. 
 To estimate evapotranspiration and study factors affecting it. 
 To understand and apply Universal Soil Loss Equation. 
 To apply Geographic Information Systems (GIS) for water quality analysis. 
 To be able to work in teams to design on-farm soil and water conservation systems. 
 To develop a simplified model for solute movement in the soil. 
 To be able to work in teams to conduct a laboratory experiments to study impact of field 

management practices on soil and water conservation. 
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Required knowledge: 
 Soil and water resources management 
 Hydrological and ecological ecosystem cycles 
 Soil – water relationships 
 Topographic Surveys 
 Runoff Prediction  
 Evapotranspiration 
 Geographic Information Systems (GIS) for water quality analysis 
 Design on-farm soil and water conservation systems 
 Models of solute movement in the soil 
 Soil and water quality computer models 

 
Questions and exercises: 
1. Determine the peak runoff rate for 10-yr return period for 100 acre watershed. The watershed 

area is row crop good conditions, on a silty clay loam soil (group B). The watershed gradient is 
0.5 percent and the maximum length of flow is 1,000 meters. 

2. A farm has a clay loam soil with 3% organic matter and a slope length of 100m with a 
steepness of 4% silt content = 65%, coarse sand = 5%, soil structure is fine granular, its 
permeability is slow to moderate . 

3. Compute the predicted erosion rates for a spring - tilled rotation of corn and oats 
4. What are two main differences between conventional soil tillage and conservation tillage? 
5. How do the following change with elevation? Temperature, Total Precipitation, Direct deposition 

of moisture? Why does precipitation change? 
6. Draw a graph indicating the relationship between (a) plant diversity and precipitation, (b) plant 

diversity and elevation in the tropics. 
7. What is a drainage basin? 
8. What characteristics of a drainage basin affect its response to rainfall?  In particular, what 

characteristics make a drainage basin inefficient?  
9. What effect does urbanization have on flood recurrence intervals? 
10. What are the negative consequences to the various flood-control measures? 
11. What does the term "sediment yield" refer to? 
 
12. Fill-in-the blanks with the best answer 
 A crop that is grown only to be ploughed under in order to improve soil fertility and health is 

called a __________________________________________. 
 Alternating crops from season to season or year to year on the same parcel of land is called 

_______________________________________________. 
 
Choose the correct answer 
13. Which of the following conditions would lead to the most soil erosion from a single storm? 
      a.  Heavy rainfall in an area of low average annual rainfall. 

      b.  Steep slopes in a tropical rainforest. 
      c.  An agricultural region where soil conservation practices are implemented. 
      d.  Steep slopes in an urban area. 
      e.  All of the above would produce roughly the same amount of erosion.  

14. Why do agricultural areas often experience the greatest amount of soil erosion? 
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      a.  Because they typically occur in areas of high rainfall. 
      b.  Because they typically occur in areas of moderately steep slopes. 
      c.  Because farming typically involves plowing the soil to plant seeds. 
      d.  Because farmers typically remove trees from their fields. 
      e.  Because farms are typically located near streams 

15. What does the term "sediment yield" refer to? 
      a.  The amount of sediment eroded from hill slopes by water.   
      b.  The amount of sediment eroded from the land by wind. 
      c.  The amount of sediment eroded by either water or wind. 
      d.  The amount of sediment leaving a drainage basin in a stream. 
      e.  None of the above is true. 
16. Why is sediment yield often less than soil erosion in a given drainage basin? 
     a.  Because streams usually cannot carry all of the sediment that is eroded. 
     b.  Because sediment yield is totally unrelated to soil erosion. 
     c.  Because streams naturally evolve towards a graded condition. 
     d.  Because a stream's bed load usually exceeds its suspended load. 
     e.  Because most drainage basins occur in areas of high rainfall.  
17. Why might a river's suspended-sediment yield not be a good measure of the total soil erosion 

in that river's drainage basin? 
     a.  Because some suspended sediment might come from other sources. 
     b.  Because the river might not be able to carry all of the soil that is eroded. 
     c.  Because the river  might not be graded at the time when the suspended- 
          sediment yield measurements are made. 
     d.  All of the above are possible.  
     e.  None of the above.  
18. Canalization and flood-control dams: 
       a.  disrupt a stream's graded condition.  
       b.  require periodic maintenance to be effective flood-control measures. 
       c.  have been widely used to control flooding along the River Nile. 
       d.  All of the above are true. 
       e.  None of the above are true. 
19. Which of the following slope movements would be most likely to occur as a result of adding 

weight to the "head" of the slope?  
       a)  A slump. 
       b)  A block glide. 
       c)  Soil creep. 
       d)  A debris avalanche. 
       e)  A mudflow.   
20. Under what conditions could the addition of weight to a slope trigger a block glide?  
       a)  When the slope is composed of unconsolidated material. 
       b)  When there is cohesion present along the potential slip plane. 
       c)  When the potential slip plane is oriented away from the valley. 
       d)  When the slope has just experienced a fire. 
       e)  None of the above.   
21. Which of the following slope movements could be triggered by heavy rainfall or snowmelt?  
       a)  A slump. 
       b)  A block glide. 
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       c)  A mudflow. 
       d)  A debris avalanche. 
       e)  All of the above 
22. Soil creep: 
        a)  occurs only on moderate to steep slopes. 
        b)  is important mostly because of the damage it causes to human structures. 
        c)  creates "tracks" or "chutes" along hill slopes. 
        d)  is most effective in desert environments. 
        e)  All of the above are true statements. 
23. Collapse sinkholes: 
        a)  can form naturally as subsurface cavities grow larger through time.  
        b)  can form as a result of human activities, such as groundwater withdrawal. 
        c)  can form naturally during periods of below-average rainfall. 
        d)  all of the above are true 
24. What factors could influence the likelihood of sinkhole collapse occurring in an area underlain 

by soluble bedrock? 
        a)  The depth to a subsurface cavity.  
        b)  The type of material present at the land surface. 
        c)  Natural variations in rainfall. 
        d)  Groundwater withdrawal for human use. 
        e)  All of the above. 
25. What aspect of a wave form influences its erosive power? 
        a)  Its wave length.  
        b)  Its wave height. 
        c)  Its wave base. 
        d)  All of the above. 
        e)  None of the above 
26. Which of the following human activities can affect the rate of coastal erosion? 
       a)  Pumping groundwater from a confined aquifer near the coast. 
       b)  Constructing a dam along a river that leads to the ocean. 
       c)  Employing soil conservation practices in a watershed adjacent to the coast. 
       d)  All of the above. 
       e)  None of the above.  
27. At which of the following locations would you expect coastal erosion? 
       a)  The "upcurrent" side of a groin, jetty or breakwater. 
       b)  An area of shoreline with a negative sediment budget. 
       c)  At the mouth of a river that empties into a bay. 
       d)  All of the above. 
       e)  None of the above.  
28. Watch the photo below carefully and answer 
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o What does this photo illustrate? 
o What is the impact on soil fertility? 
o What are the procedures which may done to solve the problem? 

 
……………………………………………………………………………………………………….. 
 
Exercise 7 
 
Purpose of the exercise:  
 To develop student competence in judging the effect of physical soil properties on crop growth 

and soil water movement in a given situation using readily available information. 
 Study of the physical properties of soil with emphasis on water retention and flow and ion 

movement in unsaturated soils. 
 Learn about soil dynamics; stress, strain and strength. 

 
Required knowledge: 

 Soil physical properties. 
 Soil-water potential: concepts and measurement. 
 Saturated water flow. 
 Water flow in unsaturated soils. 
 Field soil water regime. 
 Transport in soil. 
 Gas Flow. 
 Soil Temperature. 
 Spatial Variability of Soil Physical Properties. 

 
Questions and exercises: 
1-A soil sample has a bulk volume of 15 cm3 and a wet mass of 24 grams. The mass water content 
is 0.20 g/g. Assume a soil particle density of 2.6 g cm-3. 
Calculate: 

 Mass of dry soil 
 Dry bulk density 
 Volumetric water content 
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 Soil porosity 
 If one would like to fill a 100 cm3 column with this soil, how many grams of wet soil is 

required? 
2- Circle the correct answer or answers. 

 Sand or clay loam layers in a loam soil profile would increase, decrease, or not affect the 
rate of redistribution in the profile. 

 Changes in soil temperature cause smaller, larger, or equal changes in water vapour 
pressure than changes in soil-water potential over the plant available range. 

 
 At the same water content, an increase in soil temperature will result in an increase, 

decrease, or not affect the soil-water potential in a clay loam soil. 
 

3-A surface soil has the following volume fractions: mineral matter 0.50, organic matter 0.05, soil 
water 0.35 and soil air 0.10. Assume the density of air is 1.3 kg m-3, the density of minerals is 2,700 
kg m-3, the density of organic matter is 1,300 kg m-3, and the density of soil water is 1,000 kg m-3. 
Consider 1 m3 of this surface soil. 
a. What is the porosity of this surface soil? 
b. What is the volume fraction of water required to saturate the soil? 
c. What is the mass of water required to saturate the soil? 
d. What is the mass of air in the soil when completely dry? 
e. What is the mass of the solid phase? 
f. What is the total mass of the soil when saturated? 
h. Compute the dry bulk density (b), and the water content on a mass basis for this soil with a 
volumetric water content of 0.25 m3 m-3. 
 
4- Answer true (T) or false (F) 

 T or F Flocculation prevents dispersion of the soil particles. 
 T or F The clay fraction is defined as soil particles smaller than 50 µm. 
 T or F Soil aggregation is improved by vegetation. 
 T or F Hysteresis shows that at a particular value of the soil-water pressure potential, the 

corresponding water content for desorption (draining) is greater than that of adsorption 
(wetting) 

 T or F The water holding capacity of soils is related to its surface area. 
 T or F The hydrogen bonding in water is partly responsible for its large surface tension. 
 T or F A soil thermocouple psychrometer is used to measure the vapor pressure of the soil 

gas. 
 T or F The neutron probe, which is used to measure the soil’s water content, does not need 

to be calibrated. 
 T or F A soil water potential of –10 N m-2 corresponds to –0.001 m, if expressed per unit 

weight of water. 
 T or F The variability of the saturated hydraulic conductivity measurement is generally much 

smaller than the variability of soil bulk density. 
5- Define these soil physical concepts 

 Structure 
 Texture 
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 Bulk density 
 Porosity 
 Soil heat 

6- Describe the formula which calculate 
 Water movement in unsaturated soil 
 Vertical infiltration rate 
 Real density 

7-Consider an agricultural field with an area of 10,000 m2. The top 20 cm has a water content of 0.1 
m3 m-3, and the bottom 30 cm has a water content of 0.2 m3 m-3. How much water in m3, has to be 
added to this field to bring the whole soil profile (of 50 cm depth) to a final water content of 0.3 m3 
m-3? 
 
a. 1,500 m3 
b. 70,000 m3 

c. 7,000 m3 
d. 700 m3 

 
……………………………………………………………………………………………………….. 
 
Exercise 8 
 
Purpose of the exercise:  
To understand the principle of designing a subsurface drainage system and to be able to determine 
the main quantitative parameters of a subsurface drainage system. To understand the main parts and 
elements of a subsurface drainage system. To understand the geometry and the processes taking 
place in a subsurface drainage system. 
 
Required knowledge: 
Subsurface and surface drainage systems are the most effective means of soil water regime 
regulation. The main function of the subsurface drainage is keeping the groundwater level below a 
critical level and letting out the water moving by gravitation from the top layers to the pipes. Surface 
drainage is for letting out the excess water the from the soil surface. These functions prevent the soil 
from overwetted state. Beside the regulation of soil moisture content on areas affected by salty 
groundwater the drainage systems can control the salt accumulation and leaching processes as well. 
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Name the relevant parts of a subsurface drainage system. 
a=………………..   b=…………………..   c= ………………..   d=…………………. 
 
What is the material of the first drain pipes used in the old days and what material is used recently? 
What are the main features of these materials (advantages, disadvantages)? 
 
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------- 
 

 
 
Name the abbreviations indicated in the schematic draw of a subsurface drainage system. 
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R= 
Q= 
L= 

M= 
Dd= 
Dw= 

Di= 
Ka= 
Kb= 

 
……………………………………………………………………………………………………….. 
 
Exercise 9 
 
Purpose of the exercise: 
This exercise explains how surface and underground water sources can be developed. 
At the end of this exercise student should be able to: 

 Water quality management 
 Water and wastewater treatment 
 Surface and groundwater resource assessment and development 
 River engineering and management 
 Environmental impact assessment 
 Water distribution systems 
 Management techniques 

 
Required knowledge: 

 Water resources information systems 
 The Hydrologic Cycle & Surface Water Hydrology 
 Groundwater Hydrology. 
 Agricultural pollution & Wastewater Treatment. 
 Climate Change and the Hydrologic Cycle. 
 Urbanization, Water Use and Water Quality Monitoring 
 Water Pollution Wastewater Treatment. 
 Human Activities and their Effects on Water Resources. 
 Water Management Law. 
 Application to surface and Groundwater Management  
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 The Politics of Water Scarcity.  
 Optimisation methods in water resources management and planning 
 International Water Rights - Who Owns the Water? The Future of Global Water 

Management. 
 
Questions and exercises: 
1. Explain historical overview about surface and groundwater resources  
2. What you know about water resources information systems 
3. Explain the hydrologic cycle. 
4. Define surface water hydrology 
5. Describe groundwater hydrology. 
6. Explain the effect of climate change and the hydrologic cycle. 
7. Illustrate wastewater treatment methods. 
8. How can you assessment surface water resource. 
9. How can you assessment groundwater resource.  
10. Explain methods to development surface and ground water resources.  
11. Define environmental impact assessment 
12. Explain water distribution systems 
13. Define water quality monitoring methods. 
14. Explain how the human activities effecting on water resources. 
15. Talk about water management law. 
16. Enumerate management techniques 
17. Explain the optimisation methods in water resources management. 
18. Demonstrate surface water management models. 
19. Demonstrate groundwater management models. 
20. Define international water rights.  
21. Talk about the future of water management. 

 
……………………………………………………………………………………………………….. 
 
Exercise 10 
 
Purpose of the exercise: 

 Understand the basic soil-plant-water parameters related to irrigation.  
 Understand how to estimate the quantity of water required by crops  
 Using manual and computer methods.  
 Be able to plan and design irrigation and drainage projects.  
 Understand the computer applications in irrigation designs.  
 Design channels and other irrigation structures required for irrigation, soil conservation, 

flood control and other water management projects. 
 
Required knowledge:  

 Definition of irrigation, soil constituents including mineral components, soil texture, and colloidal 
material. 

 Water in soils - mechanics of water movement in soils, components of soil water potential. 
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 Soil moisture equilibrium points like field capacity, permanent wilting point, available water and 
readily available water; definition of soil wetness. 

 Methods of measuring soil water content and suction including feel, gravimetric, volumetric 
methods, neutron probes, electric resistance meters and tensiometers. 

 Crop water and net irrigation water requirements. 
 Evapotranspiration: definitions of evaporation, transpiration and evapotranspiration (ET), Factors 

affecting ET, ET concepts, determination of ET using the preferred Penman-Monteith method 
 Leaching requirements. 
 Irrigation efficiencies - application, water conveyance, Christiansen's coefficient, water storage and 

irrigation efficiencies.  
 Irrigation Scheduling, irrigation water sources, quality and quantity. 
 Measurement of irrigation water - direct, weirs, orifices, flumes, stream gauging and floats. 
 Evaluation of surface irrigation systems and methods to increase its efficiency. 
 Sprinkler Irrigation Systems 
 Drip or Trickle Irrigation. 
 Design of irrigation structures like drop structures, weirs, gates, flumes and channels. 

 
Questions and exercises: 
1- Complete each phrase with the correct answer 

 Water use efficiency of furrow irrigation system = ……………….%  
 Irrigation water flow can be measured using ……………. And ……………. 
 Leaching requirements is measured using the equation…………………….. 
 …………………………………. is the best irrigation method in saline soil 
 Strategies which can increase surface irrigation system are: 
1-……………………………………………………………………………………… 
2-……………………………………………………………………………………… 
3-……………………………………………………………………………………… 

2- Answer true (T) or false (F) 
 T or F Water use efficiency of furrow irrigation system is better than border irrigation 

system. 
 T or F Irrigation requirements for wheat is more than the irrigation requirements of rice. 
 T or F Siphon is a modern technique to increase surface irrigation system.  
 T or F The field methods for measuring water consumption is more accurate than 

meteorological data method.  
 T or F Organic matter application decrease soil field capacity.  

3- Define these concepts. 
 Water use efficiency. 
 Evapotranspiration 
 Irrigation requirements 
 Wilting point. 

4- Describe the formula which calculate 
 Water consumption 
 Infiltration rate. 
 Water flow using floam. 
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5- Calculate water requirements for one hectare of corn plant if the soil field capacity is 40% , bulk 
density in 1350 Kgcm-3, soil water before irrigation is 18%, leaching requirements is 35% and 
corn root depth is 30cm. 

 
6- Make a comparison between drip and sprinkler irrigation systems? 
 
7- Watch these photos and answer these quotations.  

   
 

 

  

 

 
 Define each type of irrigation? 
 What are the suitable crops of each system? 
 What are the efficiencies of irrigation system?  
 What is the suitable soil for each irrigation system? 

 
8- If you have a reclamation project irrigated with drainage water source and its analysis were as 

follow: 
Ec (dS/m) SAR RSC (meq/L) Cl+1/2SO4 (meq/L) B (ppm) 
8 16 5 14 35 

 
 What's your evaluation of this type of water? 
 What are the suitable crops? 
 What are the management strategies to increase the efficiency of this water?    

 
9- What are the irrigation requirements for: 
Wheat – Barley – Maize - Sunflower – Sugar beet – Potatoes -  Oilseed rape 
 
10- Describe methods which can decrease water loss in irrigation?   
11- What is the concept water poverty limit means? 
12- Suppose that you are a responsible in the ministry of water resources and irrigation. What's your 
work plan during 5 years to face drought?  
 
……………………………………………………………………………………………………….. 
 
Exercise 11 
 
Purpose of the exercise: 
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 To learn basic principles of irrigation management. Included in these basics are 
fundamentals of soil-water relations 

 To gain and experience on designing pumps, pipes, and channels 
 To be familiar with calculating evapotranspiration and irrigation scheduling 
 To learn knowledge about economics and irrigation efficiency 
 To be familiar with landscape irrigation; agricultural surface, sprinkler, and drip irrigation; 

chemigation; and water quality.  
 
Required knowledge: 

 Definition of irrigation, soil constituents including mineral components, soil texture, and 
colloidal material. 

 Water in soils, mechanics of water movement in soils, components of soil water potential. 
 Methods of measuring soil water content and suction including feel, gravimetric, volumetric 

methods, neutron probes, electric resistance meters and tensiometers. 
 Water Supply and design and evaluation of irrigation structures like drop structures, weirs, 

gates, flumes and channels. 
 Evapotranspiration 
 Water Quality and Soil Salinity Management  
 Irrigation Scheduling, irrigation water sources, quality and quantity. 
 Measurement of irrigation water - direct, weirs, orifices, flumes, stream gauging and floats. 
 Design and evaluation of surface irrigation systems and methods to increase its efficiency. 
 Design and evaluation of  sprinkler Irrigation System 
 Design and evaluation of drip or trickle irrigation. 

 
Questions and exercises: 
A farm located in the Great Hungarian Plain, on a sandy soil. Water for irrigation is drawn from 
River Tisza, the farm has a volumetric allocation of 1800 ML per year. The farm is 450 ha on 
generally falt country soil properties are represented below 

Depth 
(cm) 

Sand (%) Silt (%) Clay (%) 
Water (cm3cm-3) held at Bulk density 

(g cm-3) -0.1 bar -15 bar 
10 87 4 8    
20 78 8 12 0.18 0.06 1.6 
30 76 10 14    
40 78 8 13 0.18 0.05 1.7 
60 47 6 44 0.34 0.23 1.5 
70 55 5 37 0.33 0.2 1.6 

 
The average climate of the farm is described by the following monthly average  

Month Rain (mm/month) Epan (mm/day) 

Jan 35.8 8.8 

Feb 26.9 7.9 

Mar 29.8 5.6 

Apr 38.7 3.3 
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May 43.4 1.8 

Jun 36.3 1.1 

Jul 41.3 1.2 

Aug 47.3 1.9 

Sep 40.8 2.9 

Oct. 39.6 4.4 

Nov 34.1 6.5 

Dec 35.8 8.5 

 
The crops grown in the farm include irrigated Lucerne (100 hectare) and pasture (150 hectare), 
dryland wheat (160 hectare) and irrigated orange (40 hectare), Lucerne and pasture irrigated with 
border strip irrigation and oranges by above tree-sprinkler  

 What are the procedures will you do to reduce salinization? 
 Calculate the approximate water requirements? 
 How can you increase water use efficiency? 
 How can you manage yourself if there will be a drop 10% in your water allocation? 
 Calculate crop coefficient for each crop?  

 
3- Complete each phrase with the correct answer 

 Water use efficiency of furrow irrigation system = ……………….%  
 Irrigation water flow can be measured using ……………. And ……………. 
 Leaching requirements is measured using the equation…………………….. 
 …………………………………. is the best irrigation method in saline soil 
 Strategies which can increase surface irrigation system are: 
1-……………………………………………………………………………………… 
2-……………………………………………………………………………………… 
3-……………………………………………………………………………………… 

4- Define these concepts. 
 Water use efficiency. 
 Evapotranspiration 
 Irrigation requirements 
 Wilting point. 

5- Describe the formula which calculate 
 Water consumption 
 Infiltration rate. 
 Water flow using floam. 

 
……………………………………………………………………………………………………….. 
 
Exercise 12 
 
Purpose of the exercise: 
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Irrigation systems sustain fields and landscapes. But, when they fail, can you repair them to save 
the environments you worked hard to maintain? This hands-on exercise will help you troubleshoot 
and repair irrigation system components on-site – a “money skill” that adds a valuable spark to your 
resume or service menu. Through interactive discussions and hands-on repair activities, instructor 
Bob Dobson will teach you how to expand your services through preventative techniques and repair 
methods for irrigation systems. These are just some of the topics you will learn about in class: repair 
of broken pipes, identifying malfunctioning valves & sprinkler head problems, addressing valve & 
electronic issues, repair of poly lines, system activation, how to test electrical heads & lines, 
electrical theory and sprinkler head management. Bob encourages participation and will allow 
ample time for questions, so come prepared to ask them! Remember: if you know how to design 
and install an irrigation system, you should know how to maintain and repair them. The exercise 
material will cover all aspects of well and treatment plant operations from well pump operations, 
aquifer maintenance and coagulation/sedimentation processes, to filtration and disinfection.  Our 
most popular hands-on exercise! Students will learn and practice accepted procedures for 
maintaining pump equipment on both a daily and long-term basis. Exercise Objectives:  

 To learn the most common problems with residential and commercial irrigation systems  
 To understand how to troubleshoot and diagnose the problem  
 To learn how to implement and execute a proper repair.  

 
Required knowledge:  

 Anatomy of a Sprinkler System: Glossary and Layout  
 Common Issues  
 Broken Pipe Repair  
 Malfunctioning Valves  
 Small diameter pipe and  Mainline pipe & fittings 
 Broken and Malfunctioning Sprinkler Heads  
 Electrical Problems: Troubleshooting  
 Seasonal and Scheduled Maintenance  
 Operation and maintenance of well systems and water treatment plants. 
 Types and uses of pumps/terms and classifications 
 Mechanical seals and packaging/Bearings and couplings 
 Pump-to-motor alignment. 
 Different types of filter operation, instrumentation and control.  
 Filter maintenance and troubleshooting for optimum performance 

 
……………………………………………………………………………………………………….. 
 
Exercise 13 
 
Purpose of the exercise: 
This exercise aims to introduce students to the Irrigation System Maintenance and  Operations 
Learning Process. Demonstrated ability to conduct Maintenance Survey in the field. This exercise 
examines ability to develop a Maintenance and operation Plan for an irrigation water conveyance 
and delivery system. Also one of the important objectives of this exercise is to introduce students to 
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use advanced hydraulic simulation and water management modelling software for irrigation 
conveyance and delivery system operations. 
 
Required knowledge:  

 Irrigation system operation, 
 Crop water requirement, 
 Identification of maintenance problems in irrigation system,  
 Principles of operation plan, 
 Preparation of an operation plan, 
 Implementation of operation plan responding to rainfall,  
 Implementation of operation plan during irrigation water scarcity, 
 Irrigation system efficiency and estimation of water losses,  
 Operation plan, computer and its uses in reservoir operation, 
 Reservoir sedimentation,  
 Operation and maintenance of drip irrigation systems 

o Causes and prevention of clogging 
o Causes and prevention of irregular pressure in the system 
o Optimisation of water use and energy consumption Performance evaluation of drip 

irrigation systems 
o Uniformity and efficiency of drip irrigation systems. 

 Design operation and maintenance of movable and semi-movable sprinkler systems 
o Water distribution uniformity and efficiency 
o Advantages and restriction of application 
o Criteria for selection of irrigation methods considering irrigation costs, labour 

requirements, water consumption and energy consumption 
 Application of chemicals 
 Operating Irrigation Controllers  

 
Questions and exercises: 
1. Describe The Criteria for selection of irrigation methods considering irrigation costs, labour 

requirements, water consumption and energy consumption 
2. What are the principles of operation plan? 
3. How can you calculate crop water requirement. 
4. How can you calculate the water losses during operation of irrigation? 
5. Describe the cleaning operation of filtration system. 
6. Identify the maintenance problems in irrigation system 
7. Describe causes of emitter clogging. 
8. Define the different methods for solving emitter clogging. 
9. Evaluate the different types of filters.  
10. How can you calculate the amount and concentrate of chemicals which used in chemigation. 
11. How can you calculate chemigation time? 
12. Illustrate the methods of firtigation. 
13. How can you assessment distribution uniformity in drip irrigation system. 
14. How can you assessment distribution uniformity with sprinkler irrigation syste. 
15. Illustrate the advantages and restriction of drip irrigation application. 
16. Illustrate the advantages and restriction of Sprinkler irrigation application. 
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17. Define the rules of operating irrigation controllers 
 
……………………………………………………………………………………………………….. 
 
Exercise 14 
 
Purpose of the exercise: 

 To understand the role of water in crop plant growth. 
 To become familiar with moisture relations in soils and relate them to crop production. 
 To understand the movement of water in soil systems.  
 To become aware of plant water requirements and methods to measure and control soil 

moisture. 
 
Required knowledge:  

 Soil-plant-atmosphere continuum, and explain the functions of water.  
 Transport of water through the soil-plant-atmosphere continuum in relation to differences 

in water potential. 
 Principal processes and functions of photosynthesis and respiration, and the responses of 

plants to water and aeration stress.  
 Effects of soil structure and texture on the water holding capacity of soils.  
 Measuring soil water content and soil water potential and relate one to the other through 

the soil water release characteristic.  
 Analyze and interpret data on soil water content and movement in saturated and 

unsaturated conditions. 
 Water stress and its management. 
 Nutrients availability and transport in soil matrix. 
 Nutrients uptake mechanisms as affected by soil conditions 
 Water quality monitoring. 
 Soil Drainage 
 Wetland water management and water table control 

 
Questions and exercises: 
1- How does water influence crop plant growth? 
2- What is the difference between evaporation and transpiration? 
3- How does water move in the soil? 
4- What is field capacity and wilting point? 
5- How would you measure water requirements of plants? 
6- How would you measure soil moisture? 
7-Watch this photo and answer these questions  
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a. What is the path of water movement in the plant? 
b. What is the path of carbohydrate movement in plant?  
c. Where is the sink of carbohydrates? 
8- Calculate water requirements for one hectare of sweet corn if the soil field capacity is 35% , bulk 
density in 1.4 g cm-3, soil water before irrigation is 19%, leaching requirements is 40% and sweet 
corn root depth is 60 cm. 
 
9- If you are the manager of a reclamation project in an area with quite unfavourable soil conditions 
in the Great Hungarian Plain and the analysis of the soil sample gave the following results: 

Soil texture 
Soil salinity 

dS/m 
Soil pH 

Clay 18 9 
 

 What are the recommended cultivated crops? 
 What is the best irrigation technique?   
 What is your prediction about water use efficiency? And how can you increase it?  
 Calculate the volume of water needed for leaching if water consumption is 2,500 m3 for the 

season and the electrical conductivity of drainage water is 30 dS/m. 
 


