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Water Charges for IrrigationWater Charges for Irrigation

Crop based chargesCrop based charges

In most countries of world (Pakistan, Iran, India etc.)), waterIn most countries of world (Pakistan, Iran, India etc.)), water charge is actually charge is actually 
a crop tax and often for the purpose of raising revenue in genera crop tax and often for the purpose of raising revenue in general and not for al and not for 
the purpose of operating and maintaining the irrigation system..the purpose of operating and maintaining the irrigation system.. CropCrop--wise fee wise fee 
structure usually varies with type of crops either in terms of vstructure usually varies with type of crops either in terms of value, water use, or alue, water use, or 
the length of time that the crop occupies the land.the length of time that the crop occupies the land.

Water Charges for IrrigationWater Charges for Irrigation

Volumetric ChargeVolumetric Charge

In canal irrigated area, the farmer pays for the actual volume oIn canal irrigated area, the farmer pays for the actual volume of water f water 
delivered in a unit time. Volumetric charge can further be ratiodelivered in a unit time. Volumetric charge can further be rationalized nalized 
based on  water requirements computed accurately using GIS based on  water requirements computed accurately using GIS 
approach. approach. 

GIS ET GIS ET 
MODELMODEL

MODIFIED FAOMODIFIED FAO--24 BLANEY CRIDDLE METHOD24 BLANEY CRIDDLE METHOD

ETo = a + bf

f = p(0.46T + 8.13)

a = 0.0043RHmin – n/N – 1.41

b = a0 + a1RHmin + a2n/N + a3Ud + a4RHmin/(n/N) + a5RHminUd

Where,

ET0 = grass reference ET in mm/day

p = mean daily percent of annual day time hours (monthly p/mo)

T = mean air temperature (celcius)

n/N = ratio of possible to actual sunshine hours

Ud = daytime wind speed at 2 meter height (meters/second)

Crop Et = KcEto
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LANDUSE MAPPINGLANDUSE MAPPING CONTOUR MAPCONTOUR MAP

MINIMUM RELATIVE HUMIDITY MAPMINIMUM RELATIVE HUMIDITY MAP
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b MAPb MAP
January f MAPf MAP January

ETO MAPETO MAP January ACTUAL ET MAPSACTUAL ET MAPS

GROUNDWATER RECHARGE MODELINGGROUNDWATER RECHARGE MODELING

GEOLOGY SLOPE ELEVATION VEGETATION

SUM & RECLASSIFIED

RECHARGE MODEL
NOVEMBER

GROUNDWATER RECHARGE MODELINGGROUNDWATER RECHARGE MODELING
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274 km 2

From 
Rainfall

From 
Snow  
melt

Sub 
Total

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
(3+4) (6+7) 10% (8+9+10+11-15) (5-12) (11-17)

January 3.07 8421 1084 9506 429 604 1034 8329 48 951 9506 0 22 856 73 951 0

Februa 3.89 10648 1173 11821 157 654 810 10875 48 1182 11821 0 22 1094 66 1182 0

March 4.85 13293 5002 18294 421 2788 3208 14940 50 1829 18294 0 23 1734 73 1829 0

April 3.91 10718 5334 16051 118 2973 3091 12709 158 1605 16051 0 23 1512 71 1605 0

May 1.17 3201 5599 8801 57 3121 3177 4924 601 880 8801 0 26 781 73 880 0

June 1.14 3132 6617 9749 80 3688 3768 4820 1061 975 9749 0 29 875 71 975 0

July 5.08 13919 6816 20736 35 3799 3834 15538 1262 2074 20736 0 29 1972 73 2074 0

August 2.92 8004 4648 12651 31 2590 2621 9007 921 1265 12651 0 29 1163 73 1265 0

Septem 0.86 2366 2501 4867 0 1394 1394 2649 728 487 4867 0 26 390 71 487 0

Octobe 0.74 2018 2191 4209 23 1221 1245 2439 430 421 4209 0 23 325 73 421 0

Novemb 0.58 1601 1195 2796 20 666 686 1966 50 280 2796 0 23 186 71 280 0

Decemb 1.47 4037 1261 5298 276 703 979 4176 48 530 5298 0 22 435 73 530 0

Total 29.69 81,357.72 43421 124779 1647 24201 25848 92371 5405 12478 124779 0 297 11322 858 12478 0
1 From 30 years rainfall records of Ziarat 5 From Wapda basinal repoprts and studies by Consultants Net change in Storage 0
2 Obtained by multiplying the  project area with average rain fall 6 Consultants studies on agronomy and field surveys
3 Estimated from studies carried out by Khan and others 7Adopted from various WAPDA and Consultants studies in Balochistan 
4 Estiimated through surface water model studies by Consultants 8 Field well inventory and surveys

Table 4.1
WATER BALANCE MODEL (Average Year)

Average Year (For orchards area of 865 Acres + Human and Livestock)
Project area

Months

4Est.  Runoff (Stream 
runo ff+Groundwater  

runoff)             

OUTFLOW  II Groundwater (1000m3)OUTFLOW  I Surface water (1000m3)

5Evapotrans-
piration Total     

Net 
Inflow-  
Outflow

Net 
Inflow-
Outflow

Precipitation

Est. Sub-   
surface 
Outflow  

Total     

INFLOW (1000m3)

1Avge. 
Rainfall 

(cm)
8Est. 

Ground    
water use 

Est. 
ground    
wate r 
runoff 

6Est.  Surface 
water use 

7Est. Recharge 
to  

groundwater  

2Est. vo l  
rain water  

on 
wate rshed   

3Est.  Snow 
Water on 

wate r 
shed 

Total 
Inflow   IRRIGATION IRRIGATION 
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