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STEPS ON HOW TO COMPUTE WATER DUTY REQUIREMENT FOR HYDROLOGIC
DESIGN OF IRRIGATION CANAL USING CLIMATE CHANGE DATA

Climate change affects irrigation water demand via changes in physiology and phenology,
soil water balance, evapotranspiration and effective precipitation. As agriculture is the main
sector of water use in the Philippines, and even in other agriculture-based countries, estimation
of the agricultural water demand is essential for long-term water resources development and
planning.

Of all the present local and international researches, one of those recommended is the
hydrologic design. It is a process of determining the design parameters for the irrigation project
by applying appropriate hydrologic analysis. This design involves design parameters like:

e Water Duty (lps/ha);

e Design Service Area (ha.);

e Optimum Reservoir Capacity (mcm) or Height (m);

e Probable Design Flood of Major Structures;

e Design Flood for Spillway & Temporary Diversion Works; and
e Farm Drainage Unit Discharge.

This paper presents a glimpse on the use of the climate change data on the hydrologic
design of irrigation projects, particularly on how to compute water duty requirement. The
document complements the PowerPoint presentation by Rolando M Maloles on “the Use of
Climate Change Data on the Hydrologic Design of Irrigation Projects” available here.

Results that can be obtained from this exercise could further increase and help technical
experts, and even the general public (e.g. farmers), on how to mitigate and ease the issues that
come up with the changes in weather patterns. Please also consider to look at.

What you need for this exercise:
e Microsoft Excel
e Climate Change Data from PAGASA (PHILIPPINES.zip available in the Portal)
e Template Models (Daily Rainfall Template and Cropping Calendar Template)

For the Case study: The computation is done on a 10-day basis considering that the water stored in
the paddy will be sufficient to supply the crop requirement for 10 days with zero rainfall. If no irrigation
is provided after ten days, the crop will be damaged or the yield will be significantly reduced.
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http://www.rccap.org/wp-content/uploads/2017/04/Phil-WS-D2-Hydrologic-Design-using-Climate-Change-Data.pdf
http://www.rccap.org/guidance-and-case-studies/case-studies/the-philippines/training-materials-philippines/

Step-by Step Procedure:

1. Open a blank excel workbook.

2. Convert the “.txt’ file in ‘INPUT folder to ‘.xIs’ format by simply dragging the file to blank
excel sheet.
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4. To separate the month, day and year from date of your data, delimit the values by
clicking the:

a.

b.
C.
d

Column A’ of your worksheet
Data

Text to columns

Uncheck the tab

bl

Check the ‘Comma’
Check the ‘Others’

Put slash”/” on ‘Others’
delimiter
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After delimiting the values on your “Column A”, you will notice that the separator (/) on the dates of your values were deleted and
the dates of your data were dispersed to the second to third rows. This means that your data were delimited and you can proceed
to the next step. Copy the delimited data to Sheet 1 of “unzip and format” file in ‘INPUT’ folder;

5. To get the daily horizontal rainfall format, run “Macros”
a. Developer* b. Macros c. Run (COLUMN2MONTH)

5. .
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Note:

If the Developer option is not available on the ribbon of your Microsoft Excel, go to File then click Options. Under Option Menu, click
the “Customize Ribbon” and under that, enable the Developer option.
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Go to ‘Sheet 2’ of your “unzip and format” workbook, then copy all the values. Note that
the values were dispersed horizontally and were arranged and designated according to
their respective months;
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7. Go back to your “Philippines” folder and inside the “INPUT” subfolder, open the “Daily
Rainfall Template” document. Copy all the values in the “Sheet 2” of your worksheet to
“Sheet 1” of “Daily Rainfall Template”
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8. Click/Run the “Process Daily Data” and type “1971” or “2035” (depends on the year you
are processing);
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9. Goto “TENDAY” Sheet of the same workbook and get the following:
a. Mean
b. P20
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10. After having the Mean and P20, save it to “OUTPUT” folder and copy the “P20” values.
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11. Inside the “INPUT” folder, open the “Cropping Calendar Template” and paste your
computed “P20” values to “Probable Rainfall, mm (1/5-yr)” located at the Row 23
Columns B-AK.
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12. Rename the sheet name of your excel file with the name of the GCM you are using. For
the benefit of the next GCM to be computed, duplicate the active sheet and delete the
values you pasted to “Probable Rainfall, mm (1/5-yr)” located at the Row 23 Columns B-
AK.

_ Zoacin * by )
Sart 8 Forsd B
= Fasruat Pairtar # Claar Fier - Saleet -
T ) & [EEFEY -
AR £
4 B(C|D|E | F|[@|[MW [0 J [ K[L W M 0P @ A B T W ¥V W K T Z & & AZAD SE|MF A MH N A & A .
3| 1] Mean Raintsl, mm . I A T T RII 11ﬂ 3] 108 117] 1uzd 1gv 13w % 11 84| 13 sl sl sl #| as] p] we| o 4
24| ] Pafenkal Fecine Funtall ol ol of ol ol el ol o & 39) 3] 8| a=| sal v @a| es| sn| eed san) azad e99) 9930 esa] eel vE) 44 d o o) #| as| 3] | e e
7| A Factrs Sus AAF Tame |
. Py o PO PR
2B | 4] Lisred Prépadaion 0| | 0 e daan B
20| 71 Fioate) alEn Narcseniing ias (0]
30| 4 Crep HanEnaro | Lo ooy | e st 1 gy 1000 1 9 1000 1300 100 wess) s e v sme weea |y o) 1000 oo Loney
i | 9] Efecive Raanial 100 Lol LRt LU0 LT Mt Rl s, REC s R g RT I TE T R % I R ET DI R R W Rl s R
32 | M Crop CoaeBoen ; Dagg Chowd] 1080 ) i) el sa) sme Tty 1w 1000 seee] © Sl ees 1 1 B 1
B4 | Ui Compuizban |nis in mm) [
38 | 11} Land Saaking (L5 4| 41 4 | 1 ]
36 | 13} Land Praganonbursng L7 13) 3a| = 33| 9o . = bl
3T | 13} Flaating & Cullsation [T} o 1 =® =
3 W Eapbaspraon) | S9) g8 =8 37 T | | ar] 4a] #8] s sa 3 aa] e 4 (5]
30 | 15} Do Pawrcodaion |G - R T | 13| a8| 1] 98] 7| o8] 95wl B 3 2 ]
& | 18} Frd Rsnuinsmnt Td| M| e 34 0 G5 4] 497) &3] ea| & Gh) &q] Bo S5 B 47| MO 1653
&1 | 7} Efscive Rainfal (Bee demd 0] L - LMD RO ) R O VO T 1080
&7 | 1B} Kl Wik A guineTeT Ta| 71 el 24l 10 | 17| &l a2 of 9 o a al o oa o @ [4F]
43 | 18} Desrall Eliciency ma| = -.:_1:‘ -jl eof =a| el s3] =o) sa) eof mal =) smal el m
44 | 38} Drernion Reguiseart 147| Uz |ﬂ 58| 139 m| 34 3l o af of a of a] o a of a 1728
42 | 27} Walat Ouly lzaha 1.70) 184 1 B0 7| 9.22 224 |n3afa Du:mﬂumm:uqnmum}mum:m
Al Mark -
4 b ] CCI0CCSMA ropS | CCIOCCSMATGpRY | CCIMPLESMAETTRdS | COMUMPHEAMLRIGERS | CMCC-CESMrepds | CMCC-CRSMLCpES | CM - I-r
Aragy 57 HE B B - ] - wm

Hydrologic Designs for Irrigation Canal Projects Using Climate Change Data | Page 8 of 9



13. Copy the computed “Water Duty, Ips/ha.” located at the Row 45 Columns B-AK and paste
it to the Climate Data Summary located at the “RESULT” subfolder then, save.
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