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Tablell 000000000
Monthly evapotranspiration from the each soil layer
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Tablel4 ODO0OOOOOO
Amount of irrigation water on orchards
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Tablelée DOOOOOOO
Vegetating conditions of orchards
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Tablel7y 0000000000 OOOOOO
Project cost to construct irrigation facilities in the San Jose sector

By (M)
B T % A B C D E F G H & FH ¥ HE ETW
OFE EB) mik ) 15 15 17 12 16 50 23 14 162 20.3 [100.0
FV—7 15 15 17 12 13 15 13 10 110 138] 679
$5 R 3 10 4 17 10.5
A 35 35 21.6
QFER=(Q-D+(2-2)+H(@-4) 387,326 | 394,171 | 270,733 | 346906 | 418,459 | 417,180 269850 | 346906 | 2,851,5311 356,441 8 Fili%
=(@-3)+(@-9) 2,504.625! 357,804 }100.0 |7 Fhitk
-1 BB 212,597 | 216,578 | 153,102 | 221,127 | 227,737 | 233,728 175,161 1,440,030] 205719 | 57.5 [100.0
RN AR 187,817 | 191,798 | 140,334 | 196,347 210,084 | 195:826] 151,561 1,273,767 181,967 88.5
K7 24,780 24,780 12,768 24,780 17,653 37,902] 23,600 166,263 23,752 11.5
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Hydrological Surveys and Construction of Irrigation Facilities
in Inland Arid Regions of the Republic of Chile

O A Case Study of Cost-Sharing Construction of Hydraulic Structures by Public Participation O

OOTA Kouki

Summary

The results of estimating the probable rainfall in Ninhue Village and its vicinity in the Republic of Chile
revealed that the annual precipitation in 1998 was equivalent to a record-low level which occurs once in 50 to
200 years. In the San Jose District, which is designated as the model project site, the permeability of the soil in
the upland areas was extremely poor at a saturated hydraulic conductivity of the order of 10 cm/s and a
basic intake rate of 0.1 mm/h attributable to the densely grained soil texture with few macro pores, whereas
the permeability of the soil in the lowland areas was classified as medium to low level. The rainwater runoff
was shown to differ conspicuously between the rainy and dry seasons, and the monthly and annual rainwater
runoff rates were obtained. The amount of annual recharge in the shallow groundwater was estimated by the
water balance method and the porosity method, based on which the amount of water stored in the shallow
groundwater and reservoirs available as water resources for irrigation was estimated. These results will pro-
vide useful fundamental data for drawing up plans and designs when constructing new irrigation facilities in
the future. Meanwhile, fruit trees and greenhouse vegetables were cultivated in the model fields where drip
irrigation facilities were installed, based on which the amount of irrigation water required, the state of crop
growth, and the yields of crop production were identified. Eight farming households in the San Jose District
constructed drip irrigation facilities in their orchards with financial support from the Instituto de Desarrollo
Agropecuario (INDAP: Institute of Agricultural Development) which provided the farmers with advance loans
for construction. The breakdown and the ratios of construction expense items incurred were identified, and a
method for mitigating the burden on farming households in return for their labor was established.

These results will provide farming households with a strong incentive for constructing irrigation facilities in
the future. To follow the model case of the San Jose District for promoting agriculture in the inland arid
regions, the Ministerio de Agricultura (MINAGRI: Ministry of Agriculture) of Chile needs to take the following
actions.

1) To implement an agricultural development project covering the entire San Jose District, plans for land use,
irrigation farming, and the construction of irrigation facilities for the respective groups of 10 to 20 farming
households, each group sharing the same single watershed, should be drawn up jointly with the departments
in charge of farming and cultivation systems and soil management.

2) A comprehensive method for exploiting water resources, including the surface runoff water, shallow
groundwater, and deep (bedrock) groundwater, should be developed.

3) The precision of estimating the water storage at source should be improved by prospecting the deep
groundwater and conducting hydrological surveys on a routine basis.

4) An irrigation management method for producing high quality crops should be developed.

Keywords inland arid regions of the Republic of Chile, water balance method, porosity method, drip irrigation,
construction expenses, method for mitigating burden on farming households
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