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Weather systems
Atmospheric parameters
Phase change in hydrologic cycle
Latent heat and its impact on weather
Atmosphere and clouds
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Weather systems
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Air masses and fronts



3

5

Thunderstorms
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Hurricanes
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Tropical Cyclone Gonu
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Moisture relationships

622.0
RTe wρ=

e = vapor pressure (mb)
ρw = vapor density or absolute humidity (g/cm3)
R = dry air gas constant = 2870 mb.cm3/g oK
T = absolute temperature (oK)

es = saturation vapor pressure (mb)
RH= Relative humidity (%)

seeRH /100=
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Moisture relationships
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es = saturation vapor pressure (mb)
T = temperature (oC)
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Dew point temperature
Dry adiabatic lapse rate
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Mechanisms of precipitation formation

1. A moisture sources must be available
2. Moist air must be lifted and cooled
3. Nuclei must be present in the air
4. Droplets must grow larger to reach the ground
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Classification of precipitation
1. Convective: due to intense heating of air at the ground, 

which leads to expansion and vertical rise
2. Cyclonic: associated with the movement of large air-mass 

systems
3. Orographic: due to mechanical lifting of moist air over the 

windward side of mountain ranges
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Average annual rainfall in 
Sultanate of Oman
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Measurement of precipitation
Rain gages

Recording
type gages

Weighing type

Float type

Tipping bucket

Non-recording 
type gages

Standard gages

Storage type
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Rain gages

Wireless rain gage Tipping bucket type 
rain gage
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Example 1-3
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Intensity-Duration-Frequency (IDF) 
curves
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Rainfall averaging
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Tutorial:
Problem 1.5
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Hydrologic measurements

Barometer
Psychrometer
Evaporation pan (Standard Class A pan)
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Streamflow measurement
Water level measurement by
Staff gage, float gage or bubble gage
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Rating curve
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Example 1-5
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Flood warning system



16

31

Tutorial:
Rework example 1-5, increasing the 
mean velocity and depth by 50%. 
Compare the results with Example 
1-5.


