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 Examination, (2022-2023) (First) Attempt
Q1/ Fill in the blanks.                  (20 Mark)
1. Water as a solid (ice) is ………………………dense than it is as a liquid

2. The ratio of surface water in the world is equal to  ………..%
3. In semi-arid climate, the Evaporation > ………………………> Groundwater recharge.

4. Evaporation + Transpiration =…………………………………
5. Volume of ice increase with increasing …………to up to zero.
6. N = (Cv /є)2 Where:   N: Optimal number of stations, є: ………………, and Cv: coefficient of variation of the rainfall values at the existing m stations (in percent) 
7. Water availability Elements include Precipitation and …………………..
8. ………........: is the real quantity of water vapor in each cubic meter of air. It’s measured in gm/m3.
9. The rate of evaporation is controlled by three things, the amount of energy, the difference in concentration and of water molecules, and…………………….

10. The pan coefficient, K pan, depends on: The type of pan used, the pan environment, and the……………... 
11. PE = KP (0.46t + 8.13) Where: K: Correction factor which is equal to (0.0311t+0.24), P: ……….. and  t: Mean monthly temperature (°C) 

12. Infiltration is important for soil water recharge, groundwater recharge, ………………………, flooding, and contaminant movement.
13. In ……………mineralized water, the Ec ranged between 0.6 – 1.0 ds/m
14. If Infiltration rate ranged between (20-60)mm/h is called …………...

15. If we have two stations (points) to measure water velocity in the rivers, the expressed equation will be V=…………………
16. ……………….= Atomic weight of ion / Valance of ion

17. ………..stream: water table lower than bottom of stream channel and it loss as you go down stream

18. The dilution method is a suitable for rivers of shallow depths and ………..flow.

19. In ……………weir, Q = 3.37 LH3/2
20. ………….aquifer is an aquifer that is bounded above and below by confining beds.
Q 2/ Answer by True or False (10 Mark)
1. Groundwater is the variety of ways water moves across the land.
2. Intensity ratio of low rain is between 2.5 t0 7.5 mm/hour
3. Hydrology is a basic branch of Earth Science. 

4. In humid arid climate, groundwater recharge is less than groundwater recharge, and surface water is less than evaporation. 

5. The variation of rainfall with respect to time may be shown graphically by hydrograph and mass curve of rainfall.

6. In Kharufa  Pav= {(P1xA1) + (P2xA2) +……....+ (PnxAn)} / A1 + A2 + …….…+An 

7. In arithmetic method        PE / ρ = atm 

8. If WD = P – PE ; P > PE

9. A non-flowing artesian well: the water is under enough pressure to rise all the way to the surface without being pumped and must be capped to control the flow.

10. Infiltration rate decreasing in non compacted soil comparing with compact soil.

11.  Methods for measuring the river discharge are: Velocity-Area method, Weirs and flumes, Dilution methods, Float-Area method and Direct Volumetric methods.

12. The mean velocity of water in river is measured in 0.4 of the depth.

13. In the small basins the flow is as high flow , while in large area basins the flow is in stream courses.

14.   In Chezy equation, Q = (1/n) AR2/3 S1/2  
15. Hyetograph: is the graph that represents the variation of stream discharge with time.

16.  The TDS in salty water is more than the TDS in saline water.
17. Turbulent flow is the portion of stream flow that comes from subsurface flow, water infiltrated but returned to the surface in a stream channel.

18. Convective precipitation: This is the precipitation that is caused by the expansion of air on uplift along or near a frontal surface. Kurdistan region rainfall is mostly of this type. 

19. The K pan is high if: the pan is placed in a fallow area, the humidity is high, the wind speed is low  
20.     Slope of the basin: large slopes of land surface produces high and sharp peak hydrographs

Q3/ A catchment has six raingauge stations. In a year, the annual rainfalls recorded by the gauges are as follows: (6 Mark)                   

	Stations
	A
	B
	C
	D
	E
	F

	Rainfall(mm)
	929
	1011
	1766
	1205
	889
	1362


For a 8% error in the estimation of the mean rainfall, calculate the optimum number of stations in the catchment.

Q4/ Table below show the chemical analysis of deep well. Calculate the total hardness (by using Faure method) of this analysis.  (8 Mark)                   

	Ca++
ppm
	Mg++
ppm
	Na+
ppm
	K+
ppm
	Cl-
epm
	HCO3-
epm
	SO4—2
epm
	NO3-
epm

	171
	69
	70
	6.9
	2.65
	8.3
	6.11
	2.60


Atomic eight of ions:        Ca = 40                  Mg = 24                  Na = 23                      K = 39 

                               Cl =35.5                HCO3 = 61              SO4 = 96                   NO3 = 63
Q5/ Define the following (6 Mark)                   
1. The catchment or river basin(watershed) 
2. ponding time 
Good luck

Q 1/

	
	Answers
	
	Answers

	1
	less
	11
	Percentage of sun shine hours in each month to sun shine

	2
	%1
	12
	river base flow

	3
	Surface runoff
	13
	Highly

	4
	Evapotranspiration
	14
	moderate

	5
	Temperature
	15
	1/2(V0.2+V0.8)

	6
	allowable degree of error in the estimate of the mean rainfall
	16
	Equivalent weight of ion

	7
	Relative humidity
	17
	Losing (influent)

	8
	Absolute humidity (Ah)
	18
	turbulent

	9
	The pressure differential
	19
	trapezoidal

	10
	climate
	20
	Unconfined


Q2/

	
	Answers
	
	Answers

	1
	Runoff
	11
	T

	2
	moderate
	12
	0.6

	3
	Applied
	13
	sheet

	4
	Arid
	14
	manning

	5
	Hyetograph
	15
	Hydrograph

	6
	Thiessen polygon
	16
	less

	7
	kharufa
	17
	Base flow

	8
	WS
	18
	Frontal

	9
	flowing artesian
	19
	T

	10
	Increasing
	20
	T


Q3/ A catchment has six raingauge stations. In a year, the annual rainfalls recorded by the gauges are as follows: (7 Mark)                   

	Stations
	A
	B
	C
	D
	E
	F

	Rainfall(mm)
	929
	1011
	1766
	1205
	889
	1362


For a 8% error in the estimation of the mean rainfall, calculate the optimum number of stations in the catchment.

                                    For data above:

                  M = 6

 
         P = 1193.6667                       
σm – 1 =332.345


є = 8            
    Cv = [(100 x 359.815) / 1306.66] = 27.84                       

              N = (27.84 / 8)2 = 12 stations  
Q4/ Table below show the chemical analysis of deep well. Calculate the total hardness (by using Faure method) of this analysis. The data measured in ppm 

	Ca++
ppm
	Mg++
Ppm
	Na+
ppm
	K+
ppm
	Cl-
epm
	HCO3-
epm
	SO4—2

epm
	NO3-
epm

	171
	69
	70
	6.9
	2.65
	8.3
	6.11
	2.60


Atomic weight of ions:    Ca = 40                  Mg = 24                  Na = 23                      K = 39 

                                           Cl =35.5                HCO3 = 61              SO4 = 96                   NO3 = 63


Ca = 171/20 = 8.55                        Na = 70  /23 = 3.04
Mg = 69 / 12 = 5.75                       K = 6.9 / 39 = 0.77      
Sam of cat.= 18.06
Sum of anion = 19.66
U% = {(1.6 /37.72)} / 100

       = 4.24
certain

TH = (2.497 x 171) + (4.115 x 69 )
      =426.99 + 283.94 = 710.93 

Q5/ Define the following (6 Mark)                   
3. The catchment or river basin(watershed) 
This can be defined as the area of land from which water flows towards a river and then in that river to the sea.

A river basin can be defined in terms of its topography through the assumption that all water falling on the surface flows downhill. In this way a catchment boundary can be drawn (as in Figures below) which defines the actual catchment area for a river basin
4. ponding time 
It is the time needed to reach saturation at the top of the soil column 
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