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22nd September, 1988
 

Mr. B. Rock
 
Scientific Attache
 
U.S. Embassy
 
Tel Aviv
 

Dear Sir,
 

Subject: Grant.No. DPE-5544-G-SS 7026-00/01
 
First Progress Report March 1988-August 1988
 

Please find enclosed one copy of the above Progress Report.

Two additional copies 
have been sent to U.S.-Israel CDR
 
Program Agency for International Development, Washington D.C.
 

This project has now been operational for one year. During

this period, rainfall intensity data were analysed, equipment

was purchased and set 
up in Costa Rica, and installation was
 
in progress at all experimental sites. For the following year

(1988/89) we are planning to commence with the field
 
experiments, as planned.
 

My next site visit to Costa Rica is scheduled for January-

February, 1989.
 

Yours sincerely,
 

Lomas
acob 
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EXECUTIVE SUMMARY
 

The project continued into the second six months period
 

March 
to August 1988. During this period the following basic
 

activities were carried out:
 

1. The analysis of the rainfall data was completed.
 

2. The runoff batteries were constructed, delivered to the
 

sites and instalation commenced. The recording rainfall stations
 

ordered and arrived in Costa Rica.
 

3. Realocation of the experimental site was necessary at
 

Santa Cruz in view of the exeptionally high ground water table.
 

4. The principal investigator was in Costa Rica from July
 

22 to August 23, including a weeks stopover at the National
 

Agricultural Research Library, Beltsville, Maryland, U.S.A.
 

5. Total Expenditure US $ 51341
 

For details see following table.
 



i Our Ref. No.: PROJECT 2859 (PROPOSAL C7-021) 

PROJECTED DISBURSEMENT IN US$ 
FOR THE PERIOD SEP. 1/88 - FEB. 28/89 

EXPENDITURE PROJECTION 

SUB TOTAL TOTAL 
Budget line SEP OCT NOV DEC JAN FEB PROJECTION UNTIL FEB 1989 

Salaries 12.952 300 300 300 300 4.300 1.300 6.800 19,752 

Overhead 10.268 125 125 775 600 3.200 700 5.525 15,793 

Equipment 10.500 - - 2.600 - - - 2,600 13.100 

Travel & 
per diem 10.968 200 200 200 100 6.500 500 7,700 18,668 

Other direct 
costs 6,653 - - - 2.000 2.000 1,000 5,000 11,653 

Total 51.341 625 625 3.875 3.000 16.000 3.500 27,625 78.966 

CR/005/PRO 



1. RAINFALL DATA ANALYSIS
 

Rainfall data analysis continued as planned.
 

Following the rainfall intensity distribution analysis for
 

first
the 3 stations in the Guanacaste Region, reported in the 


regarding
progress report, a detailed analysis was carried out 


rainfall amounts
the relationship between the total daily 


intensities (mm./h-1 ). In

(mm./day) and the maximum hourly 


between the total daily rainfall
addition the relationship 


was
amounts (mm.) and the rainfall duration (in h/min.) 


in
A selection of the results obtained are presented
analysed. 


Fig.l.
 

The principal investigators will consider the posibility of
 

preparing a scientific publication on the rainfall intensity
 

analysis of the Guanacaste Region. In the mean time the
 

following statements can be made, regarding the rainfall
 

intensity regime of the region:
 

of the rainfall 	intensities of the nourth -
An analysis 


Rica, based on 3 representative
western part 	of Costa 


stations having a 12 year duration of records,
meteorological 


Gamma Distibution
the rainfall intensites follow a
show that 


Pattern.
 

intensity populations. Very
There are 2 distinct rainfall 


intense short duration events, usually precipitating up to 30
 

and much less intese, extended duration events with a
 
mm/day; 


wide range of daily fainfall amounths.
 



2.5 

The ratio of rainfall intensity (mm/h-1) to the total daily
 

rainfall amount (mm/day) is very different for the two
 

population groups. While for the first group this ratio is 


- 3.5 and changes throughout the rainfall season, the second
 

group has a uniform ratio of 0.5-0.6 throughout the rainfall
 

season. The higgly intensive rainfall events account for 20-35%
 

of the total rainfall population.
 

2. CONSTRUCTION OF RUNOFF BATTERIES AND DELIVERY TO SITE
 

The construction of 5 sets of runoff batteries by Reiner
 

Quesada Badilla has been completed on schedule by March, 1988,
 

and during the months of April and May four runoff battery sets
 

were transported from San Jose to Guanacaste. The location of
 

the runoff batteries is as follows:
 

FARMER REGION 
 LOCATION NOF
 

Antonio Capella Liberia Frente al club 2
 
Rotorio
 

Rice seed production Co. Filadelfia Finca El Porvenir 1
 
Finca El Porvenir
 

John Breally Santa Cruz Hacienda Arroz 1
 

El Guanacaste
 

Meteorological Institute San Jose 
 1
 

FTotal 
 __ 5 



At 	 the farm of al Seba Salazar near Caftas no rice was
 

planted this year and in view of the uncertainty of upland rice
 

cultivation on this rented property an alternative location is
 

being looked for.
 

3. 	SELLECTION OF EXPERIMENTAL PLOTS AND INSTALATION OF
 

RUNOFF BATTERIES
 

During t he months of June and July 7 field trips were made
 

to the Guanacaste Region in order to sellect the location of the
 

experimental plot and commence with the instalation of the
 

runoff batteries. The following days were spent on site.
 

1. 08-09-10 June
 

2. 15-16-17 June
 

3. 23-24 	 June
 

4. 29-30 	 June
 

5. 06-07-08 July
 

6. 18-19-20-21 July
 

7. 27-28 	 July
 

The table below summarizes the present situation. In view
 

of constant rainfall during the month of June and the heavy soil
 

type, especially at Santa Cruz, progress with the instalation
 

of the runoff batteries was slow and difficult.
 



LOCATION 
 SELECTION DELIVERY OF IOSTAP STIMPOOERA-
OF PLOT EQUIPMENT II TIO TIONAL
 

A. Capella Estate, 1. + + +
 
Liberia
 

2. + +
 

Rice Seed Production 3. + +
 
Co. , Filadelfia
 

J. Breally, 4. -+ To
 
Santa Cruz be changed
 

An excellent site was obtained at Liberia and 
.the runoff
 

batteries instaled. An additional site has now been located and
 

instalation of runoff batteries commence as soon agreement
as 


has been obtained from A. Capella. The instalation of the runoff
 

batteries at Santa Cruz had to be abandoned in view of the poor
 

drainage facilities of the plot. An alternative plot has now
 

been located and the batteries will be installed during the
 

month of August.
 

Instalation of batteries at Filadelfia will take place
 

during the month of August.
 

The goegraphycal distribution and access roads to the
 

runoff batteries are of operational importance, for the next 2
 

seasons of measurement, especilly the intensive observations
 

during the reproductive period. The present "Layout" close to
 

the main road of Liberia- Santa Cruz has much to be recomended.
 



4. RAINFALL RECORDING STATIONS
 

Fo. automatic recording rainfall statioro have beenl 

ordered from Ben Meadows Cc. Atlanta. Gec¢rga in May and have
 

arrived in Sar Jose. CosrEt Riza. 

5. VISIT OF J. LOMAS 

Ar programmed J. Lomae visited Costa Rica from the 22 of 

July to the 2! of August, including a weeks stopover at the
 

Central Agricultural Reaserch Station at Beltsville, Maryland,
 

U.S.A.
 

6. 	PROGRAMMED ACTIVITIES FOR FOLLOWING 12 MONTHS
 

-SEPTIEMBRE 1988 TO AUGUST 1989
 

1988 1 1989 - --

ACTIVITIES J F M A M J J A 

1. Rainfall intensities
 
scientific paper preparation
 

2. Fie),' test of runoff
 
br .'ies
 

3. Completion of instalation
 
of runoff batteries and
 
routine maintenance
 

4. Final adjutments of the
 
experimental program
 

5. Commencement experimental
 
program in Guanacaste
 

6. Programmend visit of
 
J. 	Lomas
 



EXPERIMENTAL SITES
 

SANTA CRUZ
 

FILADELFIA 

LIBERIA
 



RUNOFF BATTERIES
 

-7mmron-wT r .qi 

- j 'A *I*, ~ '* 



DRAINAGE DIFFICULTIES
 
LIBERIA 
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TAHAL CONSULTING ENGINEERS LTD. . 
HEAD OFFICE: 54 REHOV IBN GVIROL TEL-AVIV, ISRAEL, TEL. 434434TELEX 033-654 TELEFAX (972)3-252981 

29th February, 1988 

Mr. B. Rock 
Scientific Attache 
U.S. Embassy 
Tel-Aviv 

Dear Sir, 

Subject: Grant No.DPE-5544-G-SS 7026-00/01

First Progress Report Sept. 1987 - Feb. 1988
 

Plase find enclosed one copy of the above Progress Report. Two additionalcopies have been sent to U.S.-Israel CDR Program Agency for International 
Development, Washington D.C. 

The rainfall recording stations will cost considerably more then originallyestimated, US.$8,657 and not $2,000. The equipment will be ordered from Ben
Meadows Co., Atlanta, U.S.A. We hope that we can make some savings during
1989 that will p'ovide mo3t of the additional funds necessary. 

I would like to obtain your consent for a short 4 - 5 day stopover at the Central
Agricultura' Research Station at Beltsville, Maryland during my next tripCosta Rica scheduled for August, 1988. 

to 
1 need this time for a literature search 

at the central library facilities. 

This stopover will be within the allocated budget. 

Yolrs sincrey, 

acob Lomas. 
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EXECUTIVE SUMMARY 

The Project was approved at the end of August 1987 and the 
first report deals with the six month period Sept. 1987 to Feb. 1988. 
During this period the following basic activities were carried out: 

1. 	 Analysis of some of the rainfall data. 

2. 	 Preparation of the equipment for the experiments at 
Guanacaste, Costa Rica. 

3. 	 Selection of the experimental sites. 

Frequency distribution data of hourly rainfall intensities are 
presented. The runoff measuring equipment is under construction. 
Four of the five experimental sites have been selected. "he rainfall 
stations are to cost some US$5.656,25 more than expected. 

The principal investigator was in Costa Rica from Jan. 10 to 
Feb. 12, 1988. 

Total expenditure $31.212 (for details see following table). 



PROJECT No. DPE-5544-G-SS-7026-O0/O1 

Our Ref. No.: PROJECT 2859 (PROPOSAL C7-021) 

PROJECTED DISBURSEMENT IN US$ 

FOR THE PERIOD DEC 1/87 - NOV 30/88 

Budget line Dec 

EXPENDITURE 

Jan Feb 

I 

Mar Apr May 

PROJECTION 

Jun Jul Aug Sep Oct Nov Total 

Salaries 

Overhead 

Equipment 

Travel & 
per diem 

Other direct 
costs 2,012 

4,500 

3,900 

5,120 

2,100 

500 

6,240 

6,600 

240 

500 

375 

1,000 

1,000 

950 

2,800 

5,500 

3,375 

6,000 

2,000 

1,000 

438 

250 

500 

1,000 

250 

1,500 

562 

250 

500 

5,500 

3,600 

6,000 

2,900 

21,000 

15,790 

10,500 

17,620 

14,052 

Total 2,012 15,620 13,580 1,875 4,750 16,875 2,188 1,250 2,812 18,000 78,962 

14/03/88 



RAINFALl. 
INTFNSITIFS ANALYSIS-RUNOFF
 

Rainstorm are the of
resul I convect ion 
 and other rainproducing processes, 
 which are most effective when they
place in potentially unstable, 
take
 

humid and 
warm airmasses. Such
 
a 1 r ma s s oes I r c quen y prev a I n Ihe Irop i c s and t h 1S i the ma i nreason why rain;.torm are a typical feature of the 
 tropical

Climates. 
 7here are relat ively 
 few studies of tropical

rainstorm, because data on them can only be 
 obtained from adense network of recording rainganges (Orchard and summer, 1970 
1972, Watts 1955) 

There i; no analysis of the rainfal I I ntensi ties 
 for the
Guanacaste Region of Costa Rica and the first 
step was therefore
 
to analyse the 
available rainfall char ts for 
3 stat ions in the
 
region-liber ia, Ca~as and Santa Cruz.
 

The rainfall intensities have been extracted 
 from the
recording station 
showing maximum rainflall ammounts per t 
 hour.
Those values have been 
grouped into 
16-4 mm.h increments, i.e.

0.1-4.0 mm/h 4.1-8.0 mm/h 8.1-12 
 mm/h Oct. The frequency

analysis for 
3 stat ions on a monthly basic is presented in fIg.
1 to 3. 

Rainfall inten iti eo follow a gama distribution pattern for
all the 3 stat ion examined 
and for all the rainfall season. A
comparison of the 
actually measured values at Liberia for the
months of august 
with two theorical distribution exponential
 
curve show 
fairly good agreement.
 

P = 8.67 X-I.86 
 RA = 0.622
 
Pa = 3.12 X-,.as EXP.-O.G OJG 
 R2 = 0.630
 

Fig. 4 presents 
the two dstri ution curves obtained.
 

The runoff phenomena has been discussed 
in deta I by Chow(19641 and th, rifficulti 
 es involved in raintalI runoff
relitiono hipl 
 stated. The runoff coeticients provited in his
tabl 14 1 havw been used to ca Iculata expected runoff for two
5o I types havijng a 2% - 7% slope, assuming that-rainfallinlcns tIcs gr eater than 10 mm/hour only are Iikel y to couse
runof f CFai rbrother and Manning 1952) and may even be Iiable to
 cause orrosive 
 effects (Ductham and Mosefield 1971). The
percentage 
 of hourly rainfall intensitys values used en this
 
calculation 
are given in tables 1 to 3.
 



-------------------------------------------------------------------

------------------------------------------------------------------

-------------------------------------------------------------------

Calculted expected 
runoff values mm.
in during the months

of august at 3 
stot ions in the Guanacaste Region.
 

STAM ON 
 LIGHT SOIL 
 HEAVY SOIL
 

L.iberia Lat. 
 10 37 n. Long.85 26w 
 11.3-17.0 
 20.4-24.9
 
Caias 
 Lat. 10 25 n. Long.85 05w 
 5.5 - 8.2 9.9- 12.1
Santa C.Lat. 10 16 n. long.85 35w 8.8 
-13.4 
 15.9-19.4
 

The long term mean rainfal I amount for the month of 
 august
at Liberia is 161 mm. (1951-1980) and an expected runoff of
20-25 mm. 
 is only 13-14 % of the monthly rainfall amount. The
Calculated 
 values 
 seem to be rather low and maybe due to a
 
number of reasons.
 

1- The assumption 
 that the percentage of 
 runoff is
 
independant 
an the rainfall intensi ties, 
and
 

2- The assumption that runoff will occur 
only once rainfall
 
intensi tie s are above 10 mm./hour.
 

That runoff 
 will depend on rainfall is
intensities 

indicated 
 by Suarez (1980) who showed 
 that at rainfall
 
intensi ties 
 of 12 mm/h runoff 
 mm 

intensities 


was 0.2 while at rainfall
 
of 116 mm/h the runoff was 17.7 mm.
 

Plot size runoff experiments reported 
from Israel (Tamir,

Morin and Stcckelmacher, 
 1968) showed that the runoff was 
 some
 
22.3 % of the 
sea sonal rainfall. Should 
that be case the
the for
GuanacantI Rugion runoff 
 could be expected 
to be twice the
calculated valujes and of order
be the 
 of 30-40 
mm. In such a
 
case, and provided the runoff 
could be saved for the rice 
 crop
the expected increase 
in yield would be 180-240 kg./hna-I or

incrcave of 

an
 
some 10% of the mean yield reported at 2.170 

kg /ha-1 (Lomas and Her rera, 1985).
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ORDERING OF EOUIPMENT
 

1) RAINFALL RECORDING STATIONS.
 

Preliminary inquiries were made 
from the following
instrument manufactures and 
their quotations were as 
follow.
 

1.1- weathertronics 
 Sacramento, California 
 $ 2.021.00
 

1.2- Belfort 
 Baltimore 
 $ 1.800.00
 

1.3- Ben meadows Co. Atlanta, Georgia 
 $ 1.225.00
 

All quotations do 
 not include charts 
and are F.O.B
therefore some $ 
1.000.00 has 
to be added for charts and some
25% for shipping insurance and other costs. 
The total cost now
 
seems as fallows.
 

5. rainfall recording stations 
1.225.00 
 = $ 6.125.00 
25% shipment insurance etc. $ 1.531.25
 
Charts 


$ 1.000.00
 

TOTAL .... $ 8.656.25
 

ORDERING RUNOFF PLOT EQUIPMENT
 

The design of the equipment 
to be used in 
 the runoff
experiments 
 were taken 
from the field manual for research in
agricultural 
 hydrolngy U.S.D.A. Agricultural handbook 
1979.
The drawings were 
enlirged and 
two multislot 
divisors were
brought from Israel by the 
 principal investigator. The
drawings and samples 
were thus discussed with 
some workshops

and the workshops of Reiner Ouesanda 
 Badilla Chosen. The
 
equipment ordered consisted of:
 

ITEM 
 UNITS COSTS 
 TOTAL
 

Large drainage tanks 
 5x2=10 
 68 630

Small drainage tanks 
 5x4=20 
 10 200

Divisors 
 5x4=20 
 20 400
collectors 
 5x2=10 
 87 870
 

2.150.00
 

The equipment was ordered on 
Jan 15, 
 1988 for delivery

within 6 weeks.
 

http:2.150.00
http:8.656.25
http:1.000.00
http:1.531.25
http:6.125.00
http:1.225.00
http:1.000.00
http:1.225.00
http:1.800.00
http:2.021.00


SELECTION OF SUITABLE EXPERIMENTAL SITES
 

The major objective of the present visit was to sellect 5
 
locations for the experiments. With this aim in view and in
 
order to obtain the necessary good will of the local farmers
 
in Guanacaste we contacted the Camara de Granos Basicos and
 
met its Director on Tuesday January 19, 1988. The meeting was
 
favorable, and Ing. Antonio Cappella Segreta not only promised
 
to put a positive recommendation to the board but invited us.
 
to be present at the meeting in order to explain the practical
 
objectives of the project. Furthermore he offer his own farm
 
(4 Km. outside Liberia) as one of the possible sites for
 
experimentations. On Thurday 21 Jan. 88 we visited the Rice
 
Office in San Jose in order to inform the corporation of the
 
project and had a useful discussion with its managing Director
 
Lic. Luis Polinaris. The Director also made some suggestions
 
regarding possible selections uf farmers in The Guanacaste
 
region.
 

The proposals were presented to the board of the Camara
 
de Granos Basicos on Jan. 25 1988 and Mr. H.. Herrera and
 
myself visited the farmers in Guanacaste on Feb. 2 and 3-d
 
1988. Four of the five proposed sites were selected during the
 
visit. The fifth site was found unsuitable and an additional
 
location will have to be found. The 4 selected sites are'
 
presented in table 1.
 

TABLE I
 
Sellected locations for experiments
 

FARMER 	 REGION LOCATION
 

Agricultor Finca Direction
 
Al Seba Salazar Ca~as Ruta hacia el
 
(Prop. Alberto Aldenor) Ferry Tempisque
 
Tel: 	25-2256 Alseba Salazar Km. 14
 

22-0515 Alberto Aldenor
 

Antonio Capella Liberia Frente al Club 
Presidento C.G.B. Rotario 
Santa Ana 
Tel: 28-6017 



FARMER REGION LOCATION 

Juan Masis 
Tel: 34-2117 

Filadelfia I Km. Carretera 
a Santa Cruz 

John Breally 
Directivo Officina del 
Arroz 

Santa Cruz Hacienda 
Arroz el 
Guanacaste 

Ing. Rolando Gonzalez 

YIELD IMPROVENMENT OF UPLAND RICE 
THROUGH MORE EFFICIENT
 
UTILIZATION OF RAINFALL-ACTIVITY SCHEDULE
 

ACTIVITIES 
 JF M A MA J
1	 1 J A S 0 N B
 

1. Rainfall Data Analysis. 

2. Construction of Runoff Batarii.
 

2.1. To ting of Runoff Equlpment.
 

3. 	 Sellectian of Experimental Farm. 

3.1I. Inst aIatI Ion of Equipment. i t 1 1 1 

3.2. 	Trial Observation.
 

ll i
4. 	 ordering of ra~ngauges. 

5. Programmed Visits (J. Lomas).
 

6. Experimanital data analysis..... 


