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Infiltration  

Infiltration: A portion of the precipitation reaching the ground percolates 

into ground and is called infiltration. A part of the infiltrated water is held 

by capillarity at or near the ground surface and is ultimately evaporated 

from surface. another portion is used by vegetation and returned to the 

atmosphere as transpiration. Some portion percolates deep in to the 

ground and joins the water table as ground water. Another portion may 

drain in to the ocean. The remaining small portion may percolate great 

depth and appear at distant place as artesian wells. Infiltration is the 

process which water enters the soil from the ground surface. 

 اٌزششخدشوخ ِشٚس اٌّبء ِٓ عطخ اٌزشثخ ساع١ب اٌٝ اعفً داخً ِغبَ اٌزشثخ ٠ٚعجش عٓ ِعذي 

(infiltrating rate  ) ٖأٞ ٛدذاد عّك ِىبفئ ِٓ ا١ٌّبٖ اٌّزششذخ ث  ٌلأسض اٌّعطبحِٓ ا١ٌّب

mm/hr  ( اِب ععخ اٌزشش١خ )ِٓٚدذاد اٌعّك ٌٛدذح اٌض(infiltration capacity   ) ٟ٘

  دِع١ٕخ ٌٚٙب ٔفظ ٚدذا ظشٚفالصٝ ِعذي ٌٍزششخ ٠ّىٓ اْ رغزٛعجٗ اٌزشثخ اٌّذذدح فٟ 

 ِعذي اٌزشش١خ 

اْ اٌمٜٛ الأعبع١خ اٌّغججخ ٌع١ٍّخ الاسرشبح ٟ٘ لٜٛ اٌشذ اٌشعشٞ اٌّزأر١خ أصلا ِٓ لٜٛ 

جض٠ئبد اٌّبء ثأعطخ دج١جبد اٌزشثخ )لٜٛ اٌشذ اٌغطذٟ( ٚلٛح اٌجزة الأسظٟ ٔذٛ  رلاصك

 الأعفً.

دشوخ اٌّبء داخً اٚ خلاي جغ١ُ رشاثٟ ١ٌظ  ب٘شظ٘ٛ  percolation اٌزغٍغً  -

 ٠ىْٛ ِشجعب ثبٌّبء. ثبٌعشٚسح اْ

اِب إٌفبر٠خ ٌٍزشثخ فٟٙ ثبخزصبس لبث١ٍخ اٌزشثخ اٌّشجعخ عٍٝ أزمبي دشوخ اٌّبء ثذاخٍٙب  -

 ٚرعذ ِٓ صفبد اٌزشثخ.

 ثعذد وج١ش ِٓ اٌعٛاًِ. ٠زأثش ٚأّباِب الاسرشبح فٙٛ ١ٌظ صفخ ثبثزخ  -

 

Factors affecting infiltration rates 

1. Soil moisture: when the soil is dry, the infiltration rate is high 

because there is a strong eapillary attraction for the moisture which 

acts in the same direction as gravity. As the soil becomes saturated 

the capillary attraction is reduced and the infiltration rate 

decreased.  

2. Type of soil medium: the infiltration rate depends upon the type of 

soil, it’s texture, the amount of clay and colloids in the soil, and the 

thickness and depth of permeable layers. 

3. Permeability: the infiltration of rate depends upon the permeability 

(or the transmission capacity) of the soil. Infiltration will continue 

only if the infiltrated water is transmitted by the soil. 
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4. Vegetal cover: the dense vegetal cover over the surface of the soil 

increase the infiltration rate. The vegetal cover provides protection 

to the soil surface against the compaction due to impact of rain 

drops. Moreover, it also provides a layer of decaying matter with 

cavities which increase infiltration. 

5. Surface fines: if the soil surface is sealed with soil fines, the 

infiltration rate is reduced. 

6. Compaction of soil: caused by impact of rain drops or that caused 

by men and animals reduced the infiltration rate. 

7. Available storage in soil stratum: the available storage in soil 

depends upon the thickness of the stratum, porosity and the water 

content of the soil. The infiltration is more available storage is 

large. 

8. Depth of surface detention: after satisfying the interception and 

depression storage loss, the rain water collects over the ground 

surface as surface detention. The rate of infiltration increases as the 

depth of surface detention increases because the head causing flow 

is increased. 

9. Temperature of water: an increase in temperature cased a reduction 

in the viscosity of water and consequent increase in the rate of 

infiltration. 

10.   Other factors: a large number of other factors such as entrapped 

air in the soil pores, quality of water, turbidity of water salt content, 

and freezing characteristics of soil also affect the rate of 

infiltration.  

 

عٕذِب رزذفك ا١ٌّبٖ ِٓ ادذٜ فزذبد اٌشٞ ٌزلاِظ عطخ اٌزشثخ اٌجبفخ فبْ ععخ اٌزششخ رزٕبلص 

 ثبثزخفٟ ٘زٖ اٌذبٌخ ععخ اٌزششخ اٌ رذس٠ج١ب ِع ِشٚس اٌٛلذ اٌٝ اْ رثجذ ل١ّزٙب ٚرغّٝ

(constant infiltration capacity) ًرٕبلص ععخ اٌزششخ ثّعذي ٠ٚعض. ادٔبٖ وّب فٟ اٌشى ٜ

 أعفًثذا٠خ إعطبء ا١ٌّبٖ ٌٍزشثخ اٌٝ شذ )ِص( ا١ٌّبٖ ِٓ اعٍٝ اٌٝ  ِٓ  عش٠ع فٟ اٌّشدٍخ الأٌٚٝ

ّشجع اٌأٞ فٟ ارجبٖ دشوخ اٌّبء إٌّجزة ٚخلاي ٘زٖ اٌّشدٍخ اٌزٟ رعشف ثّشدٍخ جش٠بْ غ١ش 

ِّب ٠مًٍ ِٓ اعز١عبة اٌزشثخ ثعذ  ثب١ٌّبٖ اٌّغبَ اٌذل١مخ ٌٍزشثخ ئ٠زُ ثٛاعطخ خبص١خ اٌشعش٠خ ٍِ

, ِع اعزّشاس ع١ٍّخ اٌزششخ رغزّش دشوخ ا١ٌّبٖ خلاي اٌّغبَ اٌىج١شح ٚعٕذِب ٠ضداد رٌه ٌٍزششخ

ش٠خ, رثجذ اٌّذزٜٛ اٌشغٛثٟ ٌٍزشثخ عٓ دبجزٙب )ععزٙب اٌذم١ٍخ( ٠ٚزلاشٝ رأث١ش اٌعغٛغ اٌشع

 ل١ّخ ععخ اٌزششخ ٚرغّٝ ثّشدٍخ اٌجش٠بْ اٌّشجع.

ٚث١ٓ ِشدٍزٟ اٌجش٠بْ اٌّشجع ٚاٌجش٠بْ اٌغ١ش ِشجع ِشدٍخ أزمبي رزٕبلص خلاٌٙب ععخ اٌزششخ 

 ثّعذي ثغ١ػ ٔغج١ب.
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ِٕذٕٟ رغ١١ش ععخ اٌزششخ ِع اٌضِٓ ٠ّىٓ رّث١ٍٗ ثبٌّعبدٌخ اْ ( Hortonٚلذ ٚجذ اٌعبٌُ ٘ٛسرٓ )

 اٌزب١ٌخ: 

Ic = Icc + (Ico – Icc).  e
-kt

  

   = Icِٓ اٌضِٓ (t)ععخ اٌزششخ ثعذ 

Ico = ّٝععخ اٌزششخ اٌعظ 

Icc = ععخ اٌزششخ اٌثبثزخ 

أوثش اٚ ٠غبٚٞ ععخ ٠ٚشزشغ فٟ اعزعّبي اٌّعبدٌخ أعلاٖ اْ ٠ىْٛ ِعذي إعطبء ا١ٌّبٖ ٌلأسض 

 اٌزششخ.

  ٌزذذ٠ذ و١ّخ ا١ٌّبٖ اٌزٟ رششذذ داخً ِٓ اٌّف١ذ أد١بٔب دساعخ إٌّذٕٟ اٌزج١ّعٟ ٌٍزششخ

٠ّٚثً ٘زا إٌّذٕٟ ٚالع رغ١١ش الأسض ثعذ أٞ فزشح ص١ِٕخ ِٓ ثذا٠خ إعطبء اٌّبء ٌلأسض 

 ٌٕذٛ اٌزبٌٟ.ععخ اٌزششخ ِع اٌضِٓ عٍٝ ا
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 ِع اٌضِٓ. D( tٚالاسرشبح اٌزشاوّٟ ) I ( tِعذي الاسرشبح ) رغ١١ش اٌشىً  ٠ّثً

. (Pاعزّشد ع١ٍّخ الاسرشبح ٌفزشح ص١ِٕخ غ٠ٍٛخ فبْ ِعذي الاسرشبح ٠مزشة ِٓ ل١ّخ ثبٌثخ ) إرا

الا اْ  (,Ksاٌّبئ١خ ٌٍزشثخ اٌّشجعخ ) ٌلإ٠صب١ٌخ٠جت اْ ٠ىْٛ ِغب٠ٚبً  Pٚعِّٛب فبْ ل١ّخ اٌثبثذ 

اٌزٟ ً اٌٛصٛي اٌٝ دبٌخ اٌشجع اٌىبِ ِٓاٌزشثخ ٠ّٕع اٌزشثخ أذجبط ٚأذصبس اٌٙٛاء ث١ٓ دلبئك 

 ٠porosityغبٚٞ ِغب١ِخ اٌزشثخ عٕذ٘ب ٠ىْٛ اٌّذزٜٛ اٌشغٛثٟ ٌٍزشثخ )عٍٝ أعبط اٌذجُ( 

 ثم١ًٍ. Ksرىْٛ الً ِٓ  Pاٌغجت فبْ  ٌٚٙبرا

 

 .٠ّثً رأث١ش لٛاَ اٌزشثخ عٍٝ ِعذي الاسرشبحاٌشىً  

 

 اٌزشثخ:ِٓ اٌّعبدلاد اٌٛظع١خ ٌٛصف اسرشبح اٌّبء فٟ  (Kostiakovرعذ ِعبدٌخ وٛعزبوٛف )

      

Where 

D = accumulated infiltration depth (mm)  ّٟعّك الاسرشبح اٌزشاو 

t = time accumulated Infiltration (min) ّٟصِٓ الاسرشبح اٌزشاو 

   C,m = constantثٛاثذ 

ٔذصً    log-log paperعٍٝ ٚسق ٌٛغبس٠زّٟ t ِمبثً Dفبرا سعُ  .ٌٛغبس٠ز١ّخ اٌّعبدٌخ أعلاٖ

ل١ّخ ِعبًِ  رّثً (t = 1 min)اٌضِٓ دل١مخ ٚادذح  عٕذ D رمبغعٗ ِع عٍٝ خػ ِغزم١ُ ِبئً 

         ٘ٛ( ١ٍِٚٗ اٌذغبثٟ Cالاسرشبح )
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  اٌّعبدٌخ عٍٝ ٚسق ٌّم١بط ٌٛغبس٠زّٟ                                       

ثبٌٕغجخ ٌٍضِٓ ذصٛي عٍٝ ِعبدٌخ ٌٛصف ِعذي اسرشبح اٌّبء فٟ اٌزشثخ ٔشزك اٌّعبدٌخ أعلاٖ ٌٍٚ

 وبٌزبٌٟ:

  

  
   

      

          

      

Where  

k = constant = cm 

n = constant = m – 1  

I = infiltration rate (mm/min) فٟ اٌزشثخ اسرشبح اٌّبءذي ِع  

n = m – 1 

رمع ث١ٓ  nٚاْ ل١ّخ رمع ث١ٓ اٌصفش ٚاٌٛادذ  mل١ّخ ٚثزذ١ًٍ ثغ١ػ ٌٍّعبدٌز١ٓ ٠ّىٓ اثجبد اْ 

 اٌصفش ٚٔبلص ٚادذ ٚوبلارٟ:

( ٚثّب اْ    ( ٠جت اْ رىْٛ ِٛججخ )mل١ّخ ) فبْ (tرضداد رشاو١ّب ِع اٌضِٓ ) D ثّب اْ 

( ٌزا ٌزذم١ك    عبٌجخ )٠جت اْ رىْٛ ( nبدح اٌضِٓ فبْ ل١ّخ )٠٠مً ثض Iِعذي الاسرشبح 

 اٌششٚغ اٌثلاثخ لاثذ اْ ٠زذمك الارٟ:
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اٌغبثمخ فٟ ٚصف ِعذي الاسرشبح خلاي اٌغبعبد الأٌٚٝ ِٓ ٚعٍٝ اٌشغُ ِٓ ٔجبح اٌّعبدٌخ 

لأٔٗ عٕذِب ٠ضداد اٌضِٓ ع١ٍّخ الاسرشبح الا اْ ٕ٘بن ظعفب ِٓ إٌبد١خ إٌظش٠خ فٟ ٘زٖ اٌّعبدٌخ 

(t )( ثشىً وج١ش رمزشة ل١ّخ ِعذي الاسرشبحIاٌٝ اٌصفش ).  ٚ٘زا غ١ش صذ١خ لاْ الً ل١ّخ

اٌّبء فٟ اٌزشثخ ٟ٘ إٌفبر٠خ عٍٝ أعبط اْ اٌزشثخ رصجخ ِشجعخ ثبٌّبء ارا وبْ ٌّعذي اسرشبح 

 ٌفزشح غ٠ٍٛخ جذاً. عطذٙب ِغطٝ ثبٌّبء 

 

of soil infiltration: data below is from field tests The :Exercise 

time (min) Accumulated infiltration time (min)     5                   120 

Accumulated infiltration depth (mm)                    13                     52 

 Find 

a) The infiltration rate. 

b) The infiltration function of depth. 

Solution  

      

                                 

                   

    ثذً اٌّعبدٌز١ٓ                               

      

       

             

  

  
   

                     

                  (mm/min) 
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Basic infiltration rate.  معدل الارتشاح الأساس 

اٌزٟ ٠ىْٛ عٕذ٘ب اٌزغ١١ش فٟ ِعذي الاسرشبح خلاي عبعخ ٘ٛ رٍه اٌم١ّخ عٍٝ ِٕذٕٟ الاسرشبح 

٠ٚعشف ٠ّٚىٓ ا٠جبدٖ ِٓ رمذ٠شٖ ِٓ صِٓ الاسرشبح الأعبعٟ. %( 01ٚادذح ٚلا ٠ض٠ذ عٓ )

ِٕز ثذا٠خ ع١ٍّخ الاسرشبح عِّٛب ثّعً الاسرشبح اٌثبثذ رمش٠جب اٌزٞ ٠ذصً ثعذ ِشٚس فزشح ص١ِٕخ 

لاْ إٌغج١خ اثٕبء اسٚاء اٌزشة اٌخشٕخ ٌثبثذ اٌٝ ٘زٖ اٌم١ّخ ااٚ الاسٚاء. ٚلذ لا ٠صً الاسرشبح 

 ٌٕبعّخ اٌمٛاَٚاث١ّٕب فٟ دبٌخ اٌزشة اٌّزٛعطخ ع١ٍّخ الاسرشبح رذصً خلاي صِٓ لص١ش عبدح 

اٚ الاسرشبح غ٠ٛلا ٔغج١ب ٌزا فبْ ِفَٙٛ ِعذي الاسرشبح الأعبط ٠ىْٛ  الاسٚاءد١ث ٠ىْٛ صِٓ 

 ٚٚظٛدبً أ١ّ٘خ  أوثش

   |    | 

  

 
     

         

      

  

  
         

                

                   

                    

                       

    
 

 
                          

        

     |    | 

ل١ّخ ِعذي  ٓاٌزٞ ٠ذصً عٕذٖ ِعذي الاسرشبح الأعبط ٠ّىٓ رخ١ّ (Tb) ٚثعذ ِعشفخ اٌضِٓ

 .     فٟ ِعبدٌخ الاسرشبح اٌعبِخ ( Tbالأعبط ثزع٠ٛط ل١ّخ اٌضِٓ )الاسرشبح 

 الأعبعٟ ِٓ صفبد اٌزشثخ اٌزٟ رعىظ لٛاِٙب ٚرشو١جٙب ٠ّٚى٠ٚٓعذ اٌجعط ِعذي الاسرشبح 

رمغ١ُ اٌزشثخ عٍٝ أعبط ل١ُ ِعذي اسرشبدٙب الأعبط. ٚرجشص أ١ّ٘خ ٘زا اٌّفَٙٛ فٟ دساعخ 

 ٔظُ اٌشٞ ثبٌشػ اٌزٟ رذذد ِعذي الاسٚاء )شذح اٌشػ( إٌّبعت ٌٍزص١ُّٚرصب١ُِ 

 ٌٍغؤاي اٌغبثك

   |    | 

   |              |           
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Ib =2.8 (366)
-0.56

 = 0.108 mm/min  

I  = 6.465 mm/hr. 

  

Measurement of infiltration capacity( flooding – type infiltrometer) 

      A simple flooding type infiltrometer consists of a metal cylinder open 

at both ends and about (22.5 cm) in diameter and (60 cm) long. The 

cylinder is driven in to the ground with a driving plate and hummer such 

that about (10 cm) length projects above the ground surface. Water is 

filled in the cylinder to maintain the water depth of about 55 cm in it. A 

pointer is set to mark the water level. As the infiltration take place, the 

water level goes down. The water level is mainted constant by adding 

water from burette. Reddings of the burette are taken at a regular time 

intervel to determine the rate of infiltration is obtained. The experiment is 

generally continued till a constant rate of infiltration is obtained, which 

usually accurse after 2-3 hrs deeping upon the type of soil. A plot is made 

between the infiltration capacity and time. 


