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ANNEX A SOCIO-ECONOMY

General aspect of the socio ~economy and agriculture of the
Bolivia and Tarija- department are mentioned follows

A. 1 General Aspects of Socio- Eoonomy in Bolivia

1.1 Population and Society

_ With a land atea of 1,098,581 kw2 and a mid-1988 population
estimated at 6.9 mm, Bolivia has a low population density of 6.3 per
km2. Population growth averaged 2.8 per cent a year. between 1980 and
1985. The crude birth rate has fallen only slightly from 46 per
“thousand 1n - l960 ‘to 43 per thousand In 1986, while the <crude death
rate  has- dropped from.22° to 15 per thousand over the same period. Life
expectancy - at . ‘birth (58 in 1986) is the lowest in South America. - The
urban populatlon grew by 2.9 per cent a year between 1965 and 1980 but
but by 5.6 per cent between 1980 and 1985. It now accounts for over 44
per - cent of the total. The capital La Paz, is neither the only nor  the
greatest - focus. of urbanization. The following show the population of
major cities. '

Unit:1,000 hab.

"Cities 1878 1987 - % change
‘La Paz 729 993 3.5
Santa cruz 279 442 5.4
Cochabamba 220 317 - 4,1
Potosi - 113 -

Sucre = B7 -

Source:The Economist Intelligence Unit
(EIU, Country Profile, 1989-1990)

- Adult _11teracy5was officially estimated at 74 % in 1985 compared
with: 39 % 1n 1960. In 1985 91% of the relevant dge group were enrolled in
primary schools compared with 73 % in 1965. Only 37 % increased from 18 %
in 1965. -The " World Health organization data put the population per
“average daily food intake supplied 2,171 calories, 90 % of the

recommended  minimum. ' :

1.2 Curréncz

‘During most of ‘the 197s the dollar was worth 20 pesos but in
November 1979 the currency was devalued to $1=24.51 pesos and in
November 1982 to $1=196 pesos. A continuing exchange shortage resulted
in - further large devaluations and a widening disparity " between the
offictal.~rate and parailel rate. Immediately before the Introduction
of “the New Economic® Policy the official rate was $1=7,500 pesos
whereas the “parallel 'rate was $1=1 mn pesos. Since August 1985 the
official rate has beén allowed to float more or less - freely and gap
between the two rates has virtually dissppeared. On January 1, 1987, a
new -currency, the boliviano, replaced the peso at a rate of 1 to 1 mn
- pesos. In Jjune 1989 it stood at 2.6 to the dollar, a rate at which It
is - generally considered to be somewhat over valued. Average  $§ exchange
rate showed as follow.



Year Pesos  Year Pesos Year Bolivianos

1975 20 1981 25 1987 2,06
1976 20 1982 64 1588 2.35
1977 20 1983 230 1989 2.60
1978 20 1984 2,178

1979 20 1985 441,900

1880 35 1986 1,922,000

Source: IMF, International Flnancihl Statistics
Elaborated by EIU.

1.3 Rational Economy

After recording average annual growth of 4.5% in the perfod 1865~
1980, GDP contracted in 1982 year until 1987. There was a particularly
disastrous performance in 1983 which was in part the result of the freak
weather wrought by changes in the Nino current off the coast of Peru - a
reminder of Bolivia's vulnerability to natural, as well as man made,
disasters.

World Bank figures give Bolivia's GNP per cplita as 4.4 In 1980,
3.2 in 1984 and 2.9 in 1985, with the USA = 100; the Unlited Nations
International Comparison Project, which uses purchasing power parties
instead of exchange rates as the basis of comparison, provides somewhat
higher annual flgures{14.2,10.0, 9.5) but illustrates the same trend: an
already poor standard of living which has been reduced by a further third
since 1980. Although Bolivia's GDP 1s now growing again all sectors of
the official economy remain depressed,

1.4 Foreign Trade

(1) General

A squeeze on imports, resulting from repeated devaluation and a
contraction in demand, contributed to trade surpluses being achieved
every vear from 1980 to 1985. But in 1986 and 1987 imports were quite a
bit nigher than they had been in 1982 - 1985, which meant that as exports
dropped {n both years trade deficlts re-emerged. It took a recovery in
exports and another drop in Imports to produce a surplus again in 1988,
For most of the 1980s the terms of trade have gone against Bolivia. Gas
sales accounted for 58% of totul exports in 1986,44 % iIn 1987,
and 36% In 13938.

{2} Regional Trading Associations

At the end of 1978 the eleven signatories of the 1960 Montevideo
Treaty{Argentina, Belivia, Brazil, Chile, Colomblia, ecuador, MHNexico,
Paraguay, Peru, Uruguay an Venezuela} approved a resolution which
envisages the restructuring of the free trade organizatlon and, 20 months
later, 1980 Montevideo Treaty brought the Asoclacion Latinoamericana de
Integraclion {(Aladl} Into being.

Aladi aims, as Alac did, at free trade and grater econoumic
integration between the member counfries. It differs from Alsc, ever, In



that 11 allows many different forms in which countrles can pursue these
goals.

a. Aladi cquntries

Territory (1,000 kn2) 1 19,294
Total population{(l,000) :360,737
GDP(mn US$) 1843,621
GDP pér caput 2,339
Total exports T 80,482
Intrazonal export : 8,453

Total Imports : 57,702

b. Direction of trade with Aladl, 1987

Export to: us® mp Inport from: us$ mn
Argentina  304.8 Argentina 90.7
Brazil 14.4 Brazll 224.3
Chile 8.4 Chile 44.5
“Colombia 3.4 Colombia 1.5
Ecuador 0.2 Ecuador 0.3
Mexlco 0.9 Mexico 1.4
Paraguay 0.4 Paraguay 0.5
Peru 7.4 Peru 5.8
Uruguay 0.1 Uruguay 0.9
Venezuela 0.1 Venezuela 112.0
Taotal 340.1 Total 481.8

1.5 Agriculture

The share of agriculture, forestry and fishing in GDP fell from
30% 1In 1960 to under 17% in 1979; slnce then it has recovered to about
20%. The sector's recent performance has been uneven and dogged by bad
weather; in 1983 this caused the sector to contract by an
unprecedented 29%. Very heavy rains again fell on the Altiplano 'In
early 1986, causing Lake Titicaca to rise and flood large areas of the
fertile 1lake shore:; 40,000 were made homeless and crop losses were
estimated at us% 50 mn. In 1988 drought In the east hit commercial
production of malze, wheat, rice and soybeans and many cattie
suffered; output was 1.1% below that In 1987 as agricultural prices
were squeezed in both domestic and export markets.

Bolivia has a great varlety of territory - much of which has
unexploited potentlal. Development everywhere has been hampered by the
lack of  mechanization and investment, and poor infrastructure,
However, agriculture and rural developmenf are now belng given higher
priority in government development plans that in the past. Agriculture
remains labour intensive and employs almost half the labour ferce; of
this, 62% 1s employed in subsistence farming, malnly 1In the central
highlands.

Of a land area of 108.4 mn ha, only 8.77 mn ha were arable land
and 127,000 ha were under cultivated crops In 1986; the area actually



cuttivated during the 1987-1988 was about 1.3 mn ha. In 1986 55,8 mn
ha were under forest and woodland, 26.8 mn ha wero permanent pasture
and 22 mn ha were in other categorles, Including. a large areca of
npused  but potentially productive land. FAO estimated the Arrigated
area at 100,000 ha in 1986, 33% more than in 1975 but still only 4.7%
of the area devoted to arable farming and permanent crops..

The principal crops for domestic consumption are potatoes, rice
maize and wheat. But production for the domestic market falls well
short of requirements, making imports, particularly of ‘gralns,
necessary. Sugar cane, cotton and coffee are the maln agricultural
exports. Soya production has responded sharply to the recent growth in
demand and high prices. A notable feature of conventional Bolivian
farming in recent years has been the rise in livestock numbers as
Amazonian forest and savannas give way to poorish pasture. In 1987
there were an estimated 5.38 mn cattle, 18% more than in '1979-81, and
the estimated numbers of pigs, sheep and goats were 1.7 un, 9.5 mn and
2.3 mn respectively,

Boiivia has substantial potential for forestry production which

is currently largely unexploited. Nonetheless there was a 28% Increase
in wood exports between 1973 and 1984,

A. 2 General Features of Tarija Department

2.1 Gross Production in Tarija Department

As far as the national matters are concerned, the reglonal
economy has undergone the influence of the crisis of the ' economy of
the country. As shows the Gross Domestic Production 1in the Tarlja
department Follow table, the analysis made of them shows the vocation
given to the agricultural policy in the regilon; the GDP for 1987  was
24,3 % and this is because of the production of industrial crops for
the agroindustry such as sugar cane, vineyard, crops for the vegetable
0il industry, etc. in relation with other sectors.

Sector 1985 1987
Agriculture 24.30 24.34
Petroleum 4.60 4.00
Manufacture Industry 9.10 9.69
Construction 3.20 3.26
Fnergy 0.30 0.29
Transport & Communication 12.50 - 12.78
Trade & Finances 6.40 6,33
Central Government B.50 8.39
Housing & Propertles 11.70 11,55
Total 100.00 1G6G.00

2.2 Sectorial Analysls of Agrleulture

(1) Man power

Agricultural sector, even though it absorbs most of the - labour



forée avallable in the Department(24.9%}, reveals a high percentage of
sub-employment and seasonal unemployment duc to high percentage of land
with seasonal crops (rain season} and the slze of productlive units.

Comparative In the utilization of man power of agricultural

sector:

itams Year - - 1980 1986
Population 1 217,548 273,518
PEA. . : 69,614 32.0% 91,656 33.5%
"Rural pcpulation 1. 127,819 58.8% 151,987 55.5%
PEA rural ¢ 40,934 58.8% 50,931 55.5%

Population employed: 33,282 47.8% 43,940 47.9%

From - the total populatlon employed in agriculture, the sector
generated full employment for 57.8% In 1980, the percentage iIncreased up
65.6% In 1986, which shows the dynamics of this sector. Because of the
statements given above, in the country side, there are periods of time in
which the generation of euployment Is almost nil, and this s what
stimulates in the farmer to migrate to and from rural-urban areas, as can
estimate - the decrease of the rural population from 58.8% to
55.5% during the last f{ive-year terem.

(2} Potential of Land Use

. In a study area of 15,219.6 km2 of the Department {t Is
observed  that 925,639 ha are potentially apt. for agricultural
development and 1t 1s equivalent to 24.6% of the extenston of the
Department.

Pbtential extension of land in the Departmeni:

Suitability Arcalhs) %
For crops with limitatlons : 51%,087 34.3
For crops with moderate or
severe limitation - : 406,652 26,9

For grazing and sturkbreeding 334,484 22.1
Forestry and wildlife r 252,845 16.7
Total l 512,968 100.0

2.3  System of Agricultural Production

Within the structure which characterizes agricultural economy
of Tarija, it 1is possible to distinguish the following production
systems: that of self-consumption, typified because the worker and his
family depend upon thelr own production for their subsistence, the
commercial one whose destination is the market, and the stock-breeding
system which 1s made of, in general, a mixed system, the main part of
the production, the stock-breeding |is assigned to the
commercialization, but the worker, for his own agricultural production,

A

Ly}



(1) Self-consumption production system

In  splte of the importance of self-consumption within this
system, 1ts numerical relevance makes its commerclal profit marglin amount
to the main supplier of agricultural produce In the Department: fruit,
potatoes, vegetables, eggs and some semi-processed products.

The productivity, which 1s extremely low in this group is
related to the discontinuity of the planted area, the lack of Irrigatien,
the reduce or inadequate use of pesticides and fertillzers and very
insipid institutional support.

{2) Commercial agrlculture

Characterized for its especialization and integration in  the
agroindustrial fleld: soya, maize, sugar cane, its importance is based on
the fact that it is the main suppllier of prime material of sugar, cane,
vegetable oil, liquor, and animal feed.

Commercial agricultural 1is also characterized for the large
size of its operations which is growing all the time, this Includes {n -
machinery, fertilizers, pesticides,; improved seeds, and attention to the
institutional system, In spite of all of this its production is still
low. Among the problems which afflict commercial agriculture have the
following: the shortage and high prices of the necessary supplies,
reduced  govermuent support in research malerial, extension and
agricultural capaclty, such as the insufficient network of local roads
which increase the transportation costs.

{3) Stock-breeding system

The importance of this system is that it is the waln source of
the meat supply for the southern Depariment of the country. One
of the obstacles in the development of the stock-breeding areas 1s the
scarce and lnefficlent Infrastructure of transportation which makes it
difficult to carry out the required investments needed to increase the
productivity level, which at present Is terribly low. The low
productivity and the isoclation of the stock-breeding operations Iin the
Chaco region, wake 1t such, that the majority of the farmers in order to
cover the principal part of the nutrition diet, they devote their
activities to an agricultural subsistence production.

2.4 Livestock

The wmajorlty of the cattle which exits in the Department 1is of
a local type (criolle), although it is of poor quallty it s well
adapted to the ecologlcal condltions of the Department.
(1) Cattle

The cattle which exists in the Department are malnly 6? two types.

The largest majority is wade up of local (criolleo) animals destinated for
weatl productlon, some of which are mllked, and a small number of dutch-

A8



type mostly mllk cows. The local (criollo) cattle which are very rustlc
type, arc dlstributed all over the department; the hlghest proportion Is
In the Chaco reglon which ls the main meat producing area In the
Department. The wllking 1s carried out scasonally, and !{s related to the
calving-time scason. The maln part of the production Is used for cheesc.
In the last few years, ccbu and other Furopean varleties (specially
breeding anlmals) have been Introduced.

The  breeding - system In total liberty and the absence of cross-
breeding control does not allow the influence of thls work (o be
appreciated. The carcass yleld is on average of 160 kg per anlmal of 4 to
5 years of age. The mliking type cattle {s mainly bred In the Central
Valley, because of the Influence of the dally promwotion program.

The anlmals that have been produced by cross-breeding from
blacodstock animals from other Departments and imported from Argentlne
and Uruguay, show a good milking temperament. The milk production is 8
liters per cow per day and the nursing period Is around 240 days. For
cattle in. general, the main production problems are related to the
Teeding, and the deffiniencles In the sanltary aspect which bring fool-
and-mouth disease,  Internal parasites (Fasclola hepatica, lung and
intestinal) and external ticks, 1llce, and mange.

(2) Goats and Sheep

In the Department there are goats and sheep which recelve
extensive management, maintalning them free during the whole days so they
can take advantage of natural vegetation by nibbling and grazing. The
pressure of this type of management on the vegetatlon ls one of the cause
of the exlIsting erosion In some sectors of the Department, speclally in
the valleys and the slopes of the mountains. The maln sanitary problems
of these. animals are the Intestinal and respiratory parasites, in
sheep it 1is very common to observe foot-and-mouth discase. In
general terms, very few veterinary products are used.

{3) Pigs

Pig breeding 1is a complementary activity in the farming unit.
The majority of the animals are the crlollo type with a low productivity
scaie, In the last flve-year perlod thorough bred varleties such as
Yokshire, Hmpshire, Landrace have been introduced but the management
systems show delay In the projJected results. Plg breeding constitules an
alternative economy in the agricultural develgpment of the Department,
now that there are areas with ecologlcal characterlstles apt for the
development in this field. The total amount of anlmals Is shown in the
following table and correspond to the whole Department. Special Interest
is shown In horses, llamas, etc. The first mentloned will allow the
implementation of intermediate technology In the different region of the
department.



Livegtock Numher(1, 000 head)

‘Cattle 234
Pig . _ .- 89
Caprine . 168
Sheep 199
Poultry . 810

Others D |

LLamas and alpacas, which are found in south America, represont
good possibilities for the high areas in’ ‘the Department because of the
demand of wool and leather in the iInternational market ' S -

2.5 F01es§_3

. Forestry in the Department 1n spite of - its potential, - 1is not
developed to the full. The majority of the timer mills-. only produce
wood 1in planks. In the following table there ls represented a summary
of  the extraction of wood by species and volume. The following table

shows specifically/the forestry extraction activity, which brings 3  _

consequence the extinction of Species in some'parts of the Chaco

Policies of fOIestry development should be carried out in order to
allow a rational exploitation of these resources.

Specles Volume( %
-Cedro- 930.2 29
Alizo 446.2 14
Pino _ 433.7 13
Palo blanco 392.6 12
Quina 357.0 10
Nogal - 147.4 5
Pacara 117.0 . 4
Tipa ' 91.2 3
Barrozo 72.2 2
‘Lapacho 56.2 1
Others 203.0 7
Total 3,246.7 100



Table A.1 Gross Domestlc Production (GDP)} and Distributlon
Rate of GDP by Industry

TGRS, Year | TERZ 197 194 198 1005 1881 198

1.GDP (Willon Bolivianos) | 118,574 110,943 110,511 110,445 107,210 109.479 112,553
Growth rate ~ () |- 436 -651 -0.30 -015 -283 24 5

2. Per-Caplta of GOP .
Growlh rate -~ (%) -69 -90 -3%0 -28 -G8 0,3 -0.3

3, Distribution rate of GDP )
by Industry (%) ' : o
Agriculture Sl 1551 1308 17.27 19.69  18.68 1815 17.43
Livestack 403 A3 A . 451 . 450 45 4.3

L Ohers. . |.d 0.54 [ 0.80 .| 0.59 05§ | 0.83, | 0.63. 0.58
Sub-total 2014 180170 2azs e U ams I m
Hinig 16.45 1678 477 1293 1L25  (L18 1284
Industry - ' 1224 1250 1078 979 10.30 10,43 10.79

CConstruetion o] d A . SO ) 8- S % SO - S L.
Sub-totsl ' SLBL G256 2876 2569 4427 TR 262641
Plgetricite - 0.78  0.85 0.8 0,8 092 08 0.8
Jransport and 857 838 65 664 105 28 147

UBWers o] 0,70 4222 4,58 4289 4094 A4 3. 42BB
Sub-total T H8.05 T 4u 4380 5015 SLOl 5246 LA
Total - | 100,00 100,00 t00.00 100.00 100.00 100.00  106.00

Souree: (1) Instituto Haelonal de Estandistica. 1989
(2) ECLAC : Preliminary Overviev of the Latin Aserican Economy 1988

_ Tablé A.2 Major Exborting Goeds

o _ . Unit :US$ FOB
{leas  Year I§53 X L 1685 % - 1386 % 1987 % 1888 %
Tin 1207.9 26,6 247.8 324 1857 28.9 1639 184 8.5 148 6.9 12.8
Hatural gas | 378.2 ~48.4 - 375.7 49:1 372 £ 57.6 3287 581 248.6 529 2150 3548
Silver - 8.3 74 2.4 28 10.2 L5 2.2 48 L7 67 447 74
Suigatr 123 LS 6.6 0.8 1 8 0.3 - - - - - -
Yolfram | 2.0 2.5 189 2.5 1.3 1.6 6.6 L2 51 L1 53 0.8

© 1 iine 34 43 8.3 48 28.5% 4.6 286 5.0 2.5 6.9 §0.2 10,0
| Antimony 6.3 2. l 229 3@ 15.8 2.4 M1l 25 2.9 4.9 5.8 2.6
Gold = - - - - - 41 071 32 1.9 684 1L3
¥ood 1.8 10 6.0 0.8 5.8 0.% - - - - - -
Potrolevm & | 3.2 4.4, 223 2.9 - - - - - - -
Products
Coffee 2.4 7 66 0.8 138 L1 - - - - - -
Others - - - - - - 5.2 4.1 23.5 50 1155 19.2
Total 781.3 1000 765.5 100.0 646.5 100.0 563.8 100.0 470,06 100.0 501 1 100.0]
Table A.3 Major Importing Goods
Unit:USs CIF

Itess ' Year | 1983 % 1984 % 1985 % 1986 %

Non-durable consuser goods 46,4 7.9 425 8.7 §5.7 8.6 734 10.1

Durable consumer goods ) 19,2 3.3 52.5 10.7 83.0 10.8 £2. 1 8.6

Ray saterial & semis ’ 2319.0 40.6 169.9 J4.8 2660 348 2529 L@

-| capital goods for agriculture 7.3 1.2 13.5 2.8 2.5 2B 13.1 1.8
Capi tal goods for industry 196,3 28.5 103.4 2.1 i51.9 21.2 172 26
Transport equipsent 586 9.9 682 140 1068 140 852 1L7
Others . 623 10.5 385 1.9 59.9 1.8 627 &b

Toial - 589, 1 100.0 488 5 1080.0 764.8 0.0 7258 100.0

© Sources: {1} Banco L‘entral de Balivia;
: {2) Ministerio de Industria;I¥F
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Table A.4 Landholding 8cale by Area

Land holding | Altiplano and

Eastern
scale (ha) Valley Zone Plain
< 3 28.85 (%) 9. 35 (%)
3 - 5 15,50 6. 90
5 - i@ 16.70 9,20
16 - 20 13.65 14.18
20 - 35 3.70 14, 40
35 - 50 1.80 5.90
5 - 1h 1.5 22. 50
7% - 100 0. 60 170
100 - 200 0.58 2. 20
200 - 500 0. 40 - 2,80
500 -1,000 0.09 -2, 50
[, a¢0 -2, 800 0.03 2,90
> 2,500 - 2. 41
Toial 100. 0 100.0

Source: Servicio Nacional de Reforma Agraria

Table A.5 Distributed of Landholding Area as a Result of
Agricuitural Land Reform - '

Scale of Land Holding per

Area Farmhousehold  {(ha)

Small : Middle  Large
Around the Titicaca Lake 10 80 1 400
Around the Poopo Lake 15 - -
Sourthern Altiplano 38 E 150 E 809
Irrigated Fieid in the VYalley 8 ! 60 r 500
No Irrigated Field in the Valley 12+ 150+ 500
Irrigated Field in the Middle Yalley A1 40-80 ! 80-150
No Irrigated Field in the Middle Valley 5§ - r 80-150
Vineyard in the Valley 3 E 24 : -
High land in the Valley 20 % 200 1 -
frrigated Field in th High Valley - Po20-50. -
No Irrigated Field -in th High Valley -  100~150 -
Yungas Zone 10 E 150 E -
Santa Cruz 50 , 550 .
Chaco 80 1 600 -
Tropical Zone - i 500 ‘ -
Sub-tropical Zone - b= 2,000

Source: Diagnostico vy Programa, MACA 1982 - 1984
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Table A.B IMuln'Agricultural Production and Planted Area by Department (1)

~ Year

1983 1985

Crops/Dept. Area (%) Production (%) Area (%) Production (%)
1.Rice _ ‘ B
Chuquisaca 141 1.7 1,408 2.8 399 0.3 6§71 0.4
La Paz - 5,709 13.1 2,979 4.8 11,062 9.2 11,938 6.5
Cochabamba 4,000 9.2 4,132 6.7 8,640 1.2 B.835 4.8
Oruro 0 0 0 ] i 0 ] t
Potosi 0 0 0 0 0 D 0 0
Tarija 266 0.6 224 0.4 269 0.2 445 0.2
Santa Cruz 21,213 62.8 45,612 173.9 72,888 60.9 120,935 65.6
Beni 4,800 10.6 5 800 9.4 21,347 11,8 34,434 8.7
Pando 98¢ 2.2 [,8T0 2.5 5,134 4.3 7,104 3.9
Total 43, 569 100 61,125 100 119, 739 100 184, 367 100

2. Mize
Chuquisaca 78,043 29.9 91, 774 217.2 73,01t 20.9 105,115 1490
La Paz 19,712 1.6 14,354 4.4 16,787 4.8 18,5582 3.3
Cochabamba 44,168 6.9 45,302 13.4 66,576 19.1 94,3056 17.0
- QOruro 0 0 0 0 218 0.1 38 0
Potosi 11, 41 4.6 14,132 4.2 20, 301 5.8 29,736 5.4
Tarija 32,194 12.3 28,185 8.4 49,835 14.3 83,736 151
Santa Cruz 66,908 25,7 (33,563 39.6 | 103,758 28.7 193,869 135.0
Beni 7,000 2.7 8,150 2.4 | 13,613 3.9 20,802 3.8
Pando 800 0.3 [,080 0.3 4,830 1.4 7,685 1.4

Total 260,844 100 331,190 100 348, 929 100 553,938 100

3. ¥heat
Chugquisaca 21,150 3000 12,917 82.01 25,823 27.7 19,081 128.2
La Paz 4, 101 5.8 §1r 2.2 5, 561 6.0 4,832 1.1
Cochabamba 21,358 30.3 13,367 33.1 28,998 3i.1 19,293 28.§6
Oruro 213 0.4 11 0 1,548 L1 1,517 2.3
Potosi 13,607 19.4 8,260 20.5 22,881 24.6 16,084 23.17
~Tarija 9,245 18.1 4,008 9.9 6,853 7.4 5003 7.4
Santa Cruz 123 1.0 801 2.2 1,461 1.6 1,855 2.1
Beni 0 0 ] 9 0 ] 9 0
Pando 0 i} 1] 0 ] 0 0 ]
Total 70, 507 1060 40, 341 100 98,125 160 67,730 160

Note: (1) Pian;ed area; ha
{2) Production; ton
Souece: Estudio de Pronestico Agropecuario, 1985 MACA
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Table A.6 Main Agricultural Production and Planted Area by"l)ep'artment (2)

1

Year 1983 : 989 _
Crops/Deot. Area - (%)  Production (%) | Area (%) Production (%)
4. Potato S ' R :

Chuquisaca 15,740 14.6 38,684 12.2| 25,642 12.9 047673 13.1
la Paz 18,740 17.3 61,703 19.5) 58,733 29.6 219,956 30.5
Cochabamba 27,322 25.3 92,387 29.2| 48,733 24.6 183,525 25 5
Oruro 5,590 5.2 3,629 1.1] 17,602 8.9 51,455 - 1.1
Polosi 31,554 29.3 98,302 31.1} 37,490 18.9 136,018 18. 9
Tarija 7,665 7.1 20,262 6.4 | 8,006 4.0 27,505 3.8
Santa Cruz 1,214 1.1 1,487 0.5 2,062 1.0 7,596 1.1
Beni ] ] A i 9 ] 0 01
Pando 0 0 0 0 0 0 0 0
Total 108, 157 100 316,454 100 | 198,268 100 720,728 100
5. Sugarcane _
Chuguisaca 537 0.8 £.025 0.1 183 0.2 5,433 0.2
La Paz 316 0.4 2,845 0.1 1,150 1.5 25,283 0.8
Cochabamba 0 0 0 0 9 0 37 0
Oruro v ¢ 0 0 Q 0 0 ]
Polosi 0 0 0 0 0 0 00
Tarija 10,500 4.8 646,000 23.5] 16,828 2107 935,807 29.6
Santa Cruz 58,600 82.9 2,072,915 15.4 {56,328 72.5 2,083,262 66.0
Beni 700 1.0 22,000 0.8 2,989 3.8 102,098 3.2
Pando 50 0.1 180 0 231 0.3 5836 0.2
Total 70,713 106 2, 747,965 1001 77,718 100 3,157,856 100
&. Cotton :
Chuquisaca 0 0 0 0 0 0 6 0
La Paz 00 0 0 0 0 0 0
Cochabamba 0 0 0 0 0 0 00
Oruro 0 0 t 0 0 0 0 0
Potosi 0 0 0 0 ] 0 0 0
Tarija 0 0 I 560 14.8 335 19.0
Santa Cruz 3,700 100 3,221 100 | 3,236 85.2 1,428 §1.0
Beni 0 9 0 0 0 0 0
Pando 0 0 0 0 0 ] 0
Total 3,700 100 3,221 100 | 3,796 100 1,763 100

Kote: (1) Planted area; ha
{2) Production; ton
Sovece: Estudio de Pronostico Agropecuario, 1985 MACA
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Table- A.6. Maln Agriéultural Production and Planted Area by Department {(3)

: o Year 1983 1985 |
Crops/Dept. Area (%) Production (%) | Area (%) Production (%)
7. Soy bean S
" Chuquisaca 2,184 6.5 2,640 5.1 1,207 2.0 1,914 2.3

la Paz - 0 ] ] 0 0 0 0 0

"~ Cochabamba 0 0 0 0 0 0 0 4
Oruro - 0 0 0 0 0 0 0 0
Potosi i 0 0 0 0 0 0 0 0
Tarija 4,986 150 9,177 17.1 3,731 6.2 5,499 6.5
Santa Cruz 25,997~ 18.5 40,035 71.2 55,580 91.8 75,851 91.1
Beni- 0 0 0 0 0 0 0 0
Pando 0 0 0 0 0 0 0 0
Total 3,137 100 51, 852 160 60,518 190 83,264 100

8.Grape : _
Chuguisaca 1,310 " 36.1 7,860 34.5[ 1,785 37.0 8,448 40.2
La Paz 380 10.5 2,280 10.0 1,238 25,6 3,178 15.1
Cochabamba 475 18,1 2,375 10. 4 400 - 8.3 1,650 7.4
Oruro 0 0 0 0 0 0 0 0
Potosi ' 520 14.3 3,470 15.2 820  17.0 4,843 23.0
Tarija. ' 8§30 22.19 6,215 21.3 §60 12.0 2,991 14.72
Santa Cruz 110 3.0 605 2.1 5 0.1 26 0.1
Beni 0 0 0 0 0 0 0 0
Pando ¢ 0 ¢ 0 ¢ 0 0 ¢
Total 3,025 100 22, 805 100 4,818 100 21,031 100
. Apple

Chuguisaca 410 25.% 2,785 12.2 459  43.3 1,239 62.2
La Paz 90 - 4.9 360 4.2 20 L9 130 5
Cochabamba £40 23.9 FLT100 2005 300 28.3 150 7.5
Oruro 0 0 ] 0 ] Q 0 0
Potosi 280 15.2 £, 500 17.3 150 1.1 280 14.0
‘Tarija 380 20.17 [, 520 17.6 160 4 160 8.0
Santa Cruz 180 9.8 720 8.3 32 3.0 34 1
Beni 0 0 0 0 0 0 0 0
Pando .0 0 0 0 0 0 ] 0
Total 1, 840 100 8,655 100 I, 061 100 i, 993 160

Note: (1) Planted arca; ha
- {2} Production; ton
Sotece: Estudio de Pronosticc Agropecuario, 1985 MACA
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Table A.7 Comparative of Main Crops Productivity with Andean Groups

tiems Country | Yenezuela  Bcwador  Colombia  Peru Bolivta
1. average Yield {1/had
a. Rice 3.5 3.0 4.5 3.8 1.6
b, Wheat 0.1 1.0 1.5 0,9 0.1
o, Mize L4 1.2 - 1.8 1.2
d. Poratoes 13. 6 12. 6 13.6 $. 5 6.4
i e. Sugarcane i 110 68. 2 80. 0 155, 8 41.9
2. Input of Fertilizer
Quantity {kg/ha) 129.0¢ 80. 1 8T.6 76. 4 - 4.2
3. Number of Tractor 41, 380 8, 800 27,000 6,200 3,080
for Agriculture ¥ 129 5719 192 499 4,448

mwﬁote: ¥ Means agricultural area for utilization per tractor.
Source: (1) Diagnostico y Programa 1982~-1984, MACA
(2) Junta Acuerda de Cartagena, 1973

Table A.8 Distribution of Irrigatlion Area in the Country

. Classification o Area {ha)
i rr1gatmn ‘area under conirol bv the WACA 19, 009
a) Dept. Cochabamba L& AXKGOSTURA™ 6, 500
b) Depl Oruro “TACAGUA™ 1, 500
2. 3mall-scale irrigation system under conirol %8, 000
by the farmer s orgamization
a)y Miero irrigation system in the Altiplaneo 5, 009
by Northern and sourthern region in the Altiplano 5, 060
e} & part of the valley in the Dept.of the La Paz 4, 000
4) A& part of the valley in the Depl.of the Cochabanmba 21, 000
e) Depl. of the Chuquisaca 15, 000
£y Dept. of the Polosi 3, 000
g} Dept. of the Tarija 3,000
h) Subtropical region 1,000
3. Micro irrigation system by the Servicio Nacional de 21, 000
Desarrollo de Comunidades
4. Villamontes irrigation progeat by the CBAF 500
b, ABAPO-1Z0Z06 irrgigation project in the Dept. Santa Cruz 450
6. INGAYL irrigzation pro;ect in the Bept La Paz 50
Total 104, 000

Source: Piragnostico y PF;grama. 1982-1984, MACA
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Table A.11 Change of Population by Province

Ly ear 1979 (%) 1985 (%) 1986 (%) 1987 (%)
Provice _ _
1. Cercado 957,475 31 87,001 %2 89,741 32 92,567 33
2. Arce 32,846 18 46,976 £7 48,455 17 19,981 17
3. Aviles 18,548 T 18,178 1 18,745 7 19, 385 1
4. Mendez , 24,829 13 33,189 13 84,884 13 35,982 12
5.Gran Chaco | 43,453 28 63,463 23 65,522 23 65,461 23
§.0° Conor 15,052 8 20,596 8 21,243 8 21,912 8

Total - 187,204 100 270,027 100 276,590 100 285,288 100

Souree: (1) Boletin Demografico Departamental Tarija, 1976
(2) Plan Quinquenal desarrollo Tarija 1988 - 1992, CODETAR 1988

Table A.12 Change of Population by Main Citiles

Year

1916

1987 Increased rate | Remarks
Cities 1976-1987 (%) | (Pravince)
1. Bermejo 12,625 13,211 3.5 Arce
2. Padcaya 921 1,401 3.5 Aviles
3. San Lorenzo 2,289 3,416 3.4 Mendez
4. Concepcion 1,239 . 1,764 3.0 Cercado
5.¥illamontes 6,926 10, 162 3.1 Gran Chaco
6.Yacuiba 14,854 23,082 3.1 Gran Chaco
7.Entre Rios 2,281 3,821 3.3 0" Conor
8.Tarija 38,916 65, 564 4.5 Cercado
Total Average 80,048 125,522 3.6 -
Source: Same as the Table 2.5.1 (1)

Table A.13 Population Forecast of Tarija Department
Population Population
Year ; . of Economic
' Urban (%) . _Rural (%) . Total (%) Activity (PEA)
1876 80,479 48.0: 106,726 57.0: 187,204 100.0 50, 897
1988 - 137,700 46.5; 168,185 53.5 . 295 883 100.0 161, 045
1992 177,994 51.0 % 171,004 49.0: 848,998 100.0 | 119,483
1995 227,454 55.8 1BO,173 44.2. 407,627 100.0 139, 4813
2000 319,363 60.2: 210,784 39.8: 530,147 100.0 | 181,045
* (%) 1.8 b2 O W 4.9

Note: * means increased rate during the 1988-2000
Source: Plan Quinquenal desarrollo Tarija 1988 - 1992, CODETAR 1988
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Table A.14 Agvicultural Production of main'erpsrin Tarijé Department

Year 1986 1987 ' 1988 -

Crops Area  Prod.  Yield | Area  Prod. Yield| Area  Prod. Vield
o _ - : _ : _ _— —
L.Mize |32.828 66,183 1.6 [95/783 83,301 1.7 39,008 83,85 1.6 |
2.%heat | 6,378 5296 0.8 | 6,616  5.624 0.9 §,863 5,834 0.9
3.Potato | 71,858 27,500 3.5 | 8,151 32,084 40 | 8,455 ' 42,278 5.0
4. Beans 970" 1,358 1.4 980 1,372 1.4 995 1,393 .4
5. Tomato 45 2,981 6.7 449 3,088 6.7 456 3,055 6.7
.0nion | 1,145 7,099 6.2 | L 186  T,187 6.2 ] L1738 213 6.2
1.Grape 762 6,123 8.0 850 - 6,730 7.9 936 1,407 1.8
8. Peach 728 5,900 8.1 730 5,988 8.2 | 735 6,048 8.2

Note: (1) Area; ha

{2} Pdroductio; ton

{3) Yield; t/ha . o o
Source: Departamentode Planificacion Sectorial MACA-Tarija. 1989.

Table A.15 Food Consumption'per Capita

Unit: kg/year -

Cérealeé Tubér Beans Vegetables  Fruits .,<.Remarké
National 167.0 180.0 b.4 25.0 5.0 1976~1985 Max. Quan.
Argentine | 15001 | 110.8 | 6.8 70.1 | 108.1 {1979 and 1985 Cuan.

A 18
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ANNEX B METEOROLOGY AND HYDROLOGY
~B.1 General
ihe lacations of meteorological and hydrological observatory in

thc'study area and its neighborhood are shown on Fig. B.1.1. Also that,
the contents and the period of observation are given in Table B.1.1.

B.2 Metéoroldgz

2.1 -:'Génefa11Meteorology

_ General meteorology 1n the study area 1s not observed. Accord-
1ng1y, they of. El Telar university and ‘Tarija alrport are shown on Table
B.2.1 to B.2.20.

2.2 Rasinfall

Monthly rainfalls recorded at the Stations in fhe Santa Ana river
hasin including the study area, the stations of El Tejar and AASANA are
'-given in Table B.2.21 to B.2.28.

2.3 Rainf&ll-AnalysiS'

(1) | Coffelation_Analysis

_ Since the rainfall data recorded at the statlon in the Santa Ana
River basin are insufficient and lacking observation period at some sta-
tion, the insufficient data are supplemented by the correlation between
each station

'-,-The correlation between each station 1s calculated with a linear
equation baged on the monthly rainfall data. The equations and coef-
ficients of correlation are shown In Table B.2.29. And the supplemented
rainfall data are shown in Table B.2.30 to B.2.37.

(2} Areal Rainfall

_ Since the river basin of the Santa Ana River at the water level
_observatory 1is large. (238, 79km?) and the rainfall in the basin .is not
“uniform due to the isohyetal map of the Valle Central, the average raln-
fall of the basin is calculated by Thiessen method. The Santa Ana River
basin . 1s divided into seven sub-area by Thlessen method where the rain
gauge stations are located, and the areal rainfall is shown 1in Table
B.2.38.



B.3 Hydrology

3.1 Water level Observation

The watcr gauging station which is located in ‘the Santa Ana River-
basin 1is at the Chaco Bridge. The discharge recorded at the - station is
shown in Table B.3.1. N :

3.2 Runoff Analysis

On the basis of the correlation between the recorded dischalge and
‘the areal rainfall mentioned above, the discharge ‘which has not récorded
is calculated. Since the accumulative discharge and the accumulative
areal rainfall of the each hydrology year show the good correlation as
shown 1in Fig B.3.1, the lacking discharge will be calculated.. The
supplenented discharge and runoff coefficient are shown 1n Fig. B.3. 2 and
Table B.3.2. _

3.3 Flood Analysls

3.3.1 Annual Maximum Daily Rainfall

Annual maximum dailly rainfall, probable rainfall and wmaximum
experienced rainfall at rain gauge statlons in the Santa Ana Rlver Dhasin
and its surroundlng area is shown In Table 8.3.3. '

3.3.2 Design Flood Discharge

In order to design the dam, the design flood discharge at: the
proposed site should be estimated. There are some methods to estimate the
fleod discharge. Since the recorded rainfall data are taken dally : (24
hours), only peak flood discharge should be estimated, the design flood
discharge will be estimated by rational formula, SCS method and Kadoya's
method.

{1) Rational Formula
The rational formula is shown in the following equation:

Qp = £ # r » A /3.6
where,
Qp: peak flood discharge (m3/sec)
A : catchment area (km*)
r : average ralnfall intensliy in the catchment withln the
lag time of flood (mm/hr) :
f : peak runoff coefflcient



-1)

Lag tine of f1ood (Te)

" There are sbme formulas to estimate lag time of flood but in this

report it 1s estimated by following equations which are used in
Bolivia

.a) Grandntti.formula

where, Tc : lag time (hr).
I. : distance from the mechanically farthest point
in the catchment area to the dam slte (km)
J .t average gradlient of a river bed
A ! catchment area (kmz)

b) USCE formula

Tc=0.8s (L/J 0:25)0.76

- ¢) Ventura formula

Te - 0.127 % (A /7 3 )0-5
d) USDA fbrmula |

Te = 0.948 « (L3 / y )0-385
e} US Naﬁy formula

Te
Y.

L/V
3 (ft/sec) 1 J=2to4d %

il

- f)} Rziha formula

W
Te

il

72 % (H/L)06
L/¥W -

"

g) US Bureau

Te = 1.22 % ( Ly # L/ J y0-382

"

whére, LF_E distance_ from central point of the catchment
, area to the damsite

The lag times which are estimated by each equation are as follows.

B3



2)

3)

Formula A H . L LF J _ Te
(km®)  (m) _ (km) (%) '

a) Grandotti o 4.7
b) USCE 395 36.8 0.027 9.2
¢) Ventura : ' _ 12.0Q
d) USDhA 243.38 © 4.3
e} US Navy _ 11.2
f) Rziha 660 10.35 0.064 Q0.7
335 26.45 0.013 5:1
- sum,.5.8

ft “mil mil ft/mil :
_g) Us Bureau 3,264 22,87 10.5 142.7 3.8

From the results mentioned above, the Rzlha formula which shows
medium value is adopted and the lag time will be estimated to be
Te = 5.8 (hr). :

Average rainfall intenslty in the catchment area within the lag
time of flood (r) : ' '

Since the available rainfall data i{s dally data {(24hr), rainfall
intensity is estimated by the following equation:

where, r : average rainfall intensity (mm/hr)
Roy dally rainfall
Te : Lag time (hr)
n : constant { 0.33 to 0.67, adopted to be 0.5)

The rainfall intenslty which is estimated by the above equation is
as follows.

Probable year {(yr.} 10 50 100 200 __ 500
Rainfall intensity (mm/hr) 6.9 10.4 12.2 14.3 17.3

Peak runoff coefficient (fp) and catchment area (A)

The Santa Ana river basin is in a mounfainous area which is com-
posed of sand stone and mud rock in the Paleozoic period. Though

an agricultural land and a forest can be seen in the sector along

the river, generally, the vegetatlion of the basin 1s low. Since
the peak runoff coefficlent in the basin is estimated to be 0.8 to
0.8, the coefficient of fp = 0.7 is adopted in the study. The
catchment area (C.A = 243.38km“) is measured by means of the topo-



4)

(2)

(3)

graphical map with a scale of 1:50,000 edited by I.G.M,(Millitary
Geographical Institute)

Peak fidod diséharge {Qp)

Peak flood diécharge 1s estimated by applying the values mentioned
above to the rational formula. The peak flood discharge of cach

probable year 1s as follows.

Probable vear (yr) 10 5Q 100 200 500

Peak flood discharge 327 492 577 676 819
__(ma/seC)
SCS Method

For the distribution of rainfall, the basic patterns such as front
peak type, middle peak and rear peak ftype are considered.
In general, it is sald that the rainfall distribution of the rear
peak type glves a peak discharge for flood runoff. With the
rainfall intensity mentioned above, the 24-hour rainfall is
distributed as the first of 70% and the latter of 30% as shown In
Fig. B.3.3. Peak discharges for the direct runoff discharge and
incremental runoff are shown In Table B.3.4 and Table B.3.5.
Composed hydrograph is as shown in Table B.3.6 and Fig. B.3.4. As
the results, the peak runnoff dlscharge is estimated to be 663
w/s.

Kadoya‘s Method

Dr. Kadoya has shown average effective rainfall intensity in the
catchment area within the lag time for floced as follows,

tp = Cea®224pe0.35

Where, Qp :'catchmant area (kmz)
re : average effective rainfall intensity (mm/hr}
¢ : constant which is varied by conditlion of catchment

natural hill : C = 250 - 350
pasture : C = 190 - 210
rural area : C = 130 - 150

Since "re" is mean effective rainfall intemsity in the catchment
area within the lag time for flood, it must be satisfy simulta-
neously both relationships between rainfall of duration t, and
between effective rainfall intensity and lag time of flood tp,
i.e. "re" at t = tp. As 1s depicted in Fig. B.3.5, the relation-

- ghips between effective rainfall Intensity and lag time of flood

is drawn. Then, a curve Is drawn through the points plotted in
terms of duration vs. 200-year probable effective rainfall inten-



stty. Finally, the discharge can be dbtained from":thg'_equatlon
mentioned ‘above by substitution of "re" located at the intersec- -
tion of the above two lines.

From the Fig. B.3.5,

re = 9.56 {mm/hr)

tp = 380 {min)
Qp = 1/3.6 x 9.56 x 243.38

646 (m°/s)

Though the 200-year probable food discharge was calculated by
three methods, the obtalned values are nearly equal. : :

B~-86



T_ab].é B.1.1 Summary of Meteorological and Hydrological Statlon

" Lotatloh ALti Content - | Bbservat ion Period

T ) ]

Satln - PR Twl M oTee £ L 580 6 10 B 8 B %
Ao ches. [2ielecas|aa] o |197r 1988

CYESCRANORTE  [2121[ede3nt o] o 1976, 1988

SOV PEORO B |21°26' {64040 |20195] o 1979 1983

DR 2130 eesr 25| o 1979 1988 |
CSINTAANA (200300 |eee M 1935 o o [1977 -198) | |
WS j202s fekear s o 1969 -1988] |
 SAN AGUSTIN NORTE [21°30° [6449' 2,120 o i979 -1988! |

Lhcaeh 23 ferse 1] o 1976 1985 |

LAOERA CENTRO. (21039 64032 [2,0800 o 1979 1968

TARLIAAASMNA  |21033 6443 1,860]o0 1946 -1985

CELTEMR WL (2103266043 [ LgS1o o 1975 1968

* " Note) Co: General Meteorological Station
' ~ Te: Setf-recording Rain Gauge Station
P: Raln Gauge Station _
€ : Evaporation Gauge Station -
- L : Self-recording Water Gauge Staticn




Table B.2.1 Honthly Mean Temperature at El Tejar Uni. Station

Station: EL TEJAR UNIVERS|DAD

WNLTL *O)

oCT.

Yoar | JAN. FEB. HNAR,  APR. HaY  JUN. JUL. .AUG. SEP, NOU. DEC. ANNUA
18te ] 21.8 28.3 28,6 19.5 16.6 13.9 13.5 .15.98 .18.8 18.9 19.4 21.8 18.2
1971 ] 2t.4 19.8 28.6 17.5 14.6 13.2 14.2 15.6 .19.%5 17.2 19.3 20.9 17,8
1972 1'208.3 2B.2 20.2 7.8 17,5 16.6 14.6. 16.4 18.8 19.@ 28.6 21.2 18.4
tg7a{ 22,8 =22.1 28.5 28.4 5.1 14.8 1%.6 12,4 15.¢ 19.8 19.3 20.1 8.2
19%4 } 217 283 21,4 1T.4 15,7 13.8 14.7 15.8 7.1 - 18.3 21,1 280.7 18.2
1975 § 20.4 29.6 28.8 18.6 15.2 13.9 11.6 14.7 17.4 18.8 18.9 21,4 11.7
1978 {1 21.9 29.2 19.5 17,8 14.2 12.2 13.8 4.8 16.8 19.2 208.0 21.6 17.4
18477 } 21,8 21.8 2t.1 17.8 15.5 1§.6 16.1 15.@ (8.8 {9.8 21.2 21.5 18,6
198 ) 21,1 21.2 21,8 17,8 15.6. 13.6 15.8 12.8 16.@0 208.2 28,8 19.6 18.8
1979 { 19,8 9.2 18.8 i6.4 16,3 12.7 13.7 17.8  i5.6- 20.86 19.6 21.@ 7.5
JUER I 19,8 2R.2 2R3 8.8 6.8 13,8 14,8 15.4 15.6 .18.7 18.4 21.8 17.7
1988 | 21,7 28.8 28.2 18.4 17.4 13.2 11.%7 16.¢ 16.2 i8.7 21.4 21.5 8.1
1987 | 21.3 21.1 PB.4 18.6 15,2 t4.9 5.1 16.6 19.8 18.8 20.4 2B.3 18.6
1983 | 21.4 28.6 28.8 20.8 16.7 (2.8 12.2 14.% 14.% 18.3 18.t 20,2 {7.5
1954 | 8.9 28.6 £8.2 17.2 16.4 3.9 15.94 12.8 17.2 2B.8 18.8 18,6 17.8
1985 [ 19.6 20.7 21.8 18.5 1%.@ 13.6 t2.7 13.8 16.5 19.2 19,6 '20.% 17.6
1986 ! 22.8% 19.7 19.7 9.8 15.7 14.8 12.4 16.B 16.2 16.3 29.6 22.6 17.8
1997 [ 23.86 18.8 19.6 17.9 14.6 13.8 16.1  13.9 14.7 " 18.6 - 28.4 28.1-  17.6
1988 | 21.2 8.6 2B.6 18.6 2.5 1P.3 1.4 1%5.8 16.6 18.5 PB.4 2B.9 11.3
meaN [ 21,8 2.4 2.3 18,3 15,6  13.5 13,8 1508 16.8 19.8 28,1 288 17.9
Table B.2.2 Monthly Mean Maximum-Temperaiure
Station: EL TEJAR UNIUVERSLDAD : o {UNLT: )
Year | JAN. FEB. . MAR, APR. HMAY  JUN. JUL. AUG, SEP. DOCT., wWOU. DEC, ANNUA
9Bl er.8  27.3..26.8 BT.4 26.7 . 24.) 24.4 258 27.4 27.4 26.9 29.B 25.7
1971 {28.2 25.5 27.1 25.8 24.8 24.2 26.%1 25.9 29.9 24.5 26.7 28.8 26.5
1972 | 27.3 27.3 £6.8 26.2 28.8 27.5 25,4 26.4 28.7 28.8 27.5 27.9 27.3
1873 | 28.7 28.8 26.5 27.8 23.8 24.8 24.9 22.8 26.7 £8.8 25.9 26.8 26.4
1674 | 28,9 £5.9 26.B £23.8 25.8 P4.2 24.6 25.7 25.7 2B.1 28.3 26.7 £5.9
1976 { 25.¢ 26.1 25.7 25.6 2£3.8 23.3 22.1 24.4 25.3 26.2 £6.8 28.8 25.3
1676 | 27.1 26.8 25.% 24.8 22.6 21.5 24.2 P24.6 23.4. 27.8 27.3 28.5 25.3
1977 | 27.3 28.3 27.4 24.9 23.7 23.9 26.6 P24.5 26.9¢ 28.8 27.8 28.3 26.5
19781 28,6 27.5 28.8 24,8 24.4 £23.6 26.3 22.6 £26.3 2B.8 28.3 24.8 26.1
1979 | 25.5 25.8 24.1 23.5 24.5 21.8 23.8 28.2 25.8 28.2 £T.1 27.8 25.%
11988 | 26.8  2¥.B _27.) 27.5 26,8 .24.3 24.8 25.1 25.5 26.4 26.9 28.2 26.3
1981 | 27.3 26.6 26.6 25.0 28.8 24.6 2£2.@ 26.3 25.9 27.3 28B.6 28,7 26.4
1982 } 28.2 27.5 26.9 24.8 25,2 27.2 27.8 26.% 27.4 27.%8 27.%5 $6.4 27.0
1983 [ 27.4 26.4 27.8 27.5 25.6 23.5 22.8 @£5.2 23.3 27.5 26.3 27.1 25.8
1984 | £5.8 27.8 25.8 24.8 28.8 26.5 26.5 23.4 26.7 ©28.8 26.3 25.9 25,2
1985 | 26.2 25.9 28.8 26.8 25.86 24.1 23.5 2t.8 24.8 27.9 26.2 26.2 25.5
1996 | 27.5 25.& £5.6 27.2 26.7 26.3 P4.1 26.2 P4.5  24.8 27.9 26.8 26.1
1887 | 27.5 27.4 27.4 25.3 24.9 £4.4 28.6 25.4 25.6 26.5 27.6 26.8 25.4
i988 1 27.8 P4.% 21,4 25.1 2y.7 23.6 PP, 4 £21.8 Ph.4 PE.8 P28.7 26.8 25,6
hegn | 27.3 267 26,17 25.6_25.3 24.4 24.7 25.2 26,90 27.2 27.3 27.3 26.1
Teble B.2.3 HMonthly Mean Minimum-Temperature
Station: F1 TEJAR URIVERSIDAD UNjy:
Yoar | JAN. FEB. NAR. APR. HAY  JHN. JUL. aUG. SEP, OCY. HNOU. DEC, ANNUA
1978 ) 145 19.8 3.3 11.6 . 8.% 3.7 2.5 5.9 886 18.4 11.8_ 14.3 8.5
1971 | 14.7 13.7 14.2 8.2 4.3 2. 2.2 4.4 9.1 8.8 ti.9 13.8 8.1
t972113.3 13.% 13.8 9.1 7.8 3.8 3.8 4.5 8.8 9.3 13.6 i14.8 9.5
19731 1%.9 15.4 14.5 13.1] 6.6 3.8 2.¢ 4.8 7.8 11.6 11.8 13.4 8.9
19741 15.3 14.7 13.9 12.8 5.8 3.3 4.% 5.9 5.4 11.4 12.9 14.7 i0.%
1976 [ 15,8 14.9 14,1 11.¢ 6.7 4.5 1.8 5.8 9.4 1i1.5 13.8 14.2 16.9
1978 | 14.8 14.4 13.% 9.3 6.8 2.8 3.4 4.8 8.2 18.4 12.6 14.7 $.&
1977 | 14.8 15.4 14.8 18.8 7.3 3.2 65,6 6.4 18.4 11.8 14.7 14.7 18.7
1978 [ 14.2 15.% 14,1 11,8 6.8 2.6 S.4 2.7 6.7 11.% 13.3 14.4 9.9
1979 | 14,1 13.6 13.4 9.2 6.1 2.6 3.8 6,8 6.3 1.7 12.2 14.3 9.8
A98803.8 13.4 3.5 iv.3 5.2 2.3 3.5 6.5 5.8 11,8 .11.8 13.8 8.2
1981 [ t&.1 15,1 13.9 11.8 6.7 1.9 1.4 6.%f 6.7 id.1 14.2 14.4 9.9
1882 1 14.4 1£.7 4.9 12.5 5.3 2.6 2.8 6.4 18,6 11.7 13.8 14,2 1iB.2
1983 | 16.4 14.8 13,7 12,4 7.8 @.6 1.6 3.9 6.7 g1 9.8 13,2 9.1
19841 14,1 14.3 14.5 1.3 4.9 §.?2 3.4 2.3 7.8 12,8 13,3 13,4 9.3
1985 | 12.9 i4.5 14.1 1.8 6,2 3.2 1.9 4.1 @.4 1.6 12.8 13.8 G.&
1986 | 14.4 13,6 13,9 18,3 4.7 1.8 B.8 .86 1.5 B.8 13.2 18,8 9.6
1987 { 18.7 12,2 1i.8 1@8.5 4.4 1.B 4.2 2.4 3,6 19.5 13.3 3.6 8.9
iggg i 14.6 12.6 13.% 12,8 3.9 1. B3 A% 7.8 1®.1_t2.%1 15 8 9.8
MEAN i J4.8 4.1 3.4 t@,8 59 27 g9 A7 74 {8.8 12.8 14,3 9.6
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Table B.2.4 Monthly Extreme Maximum-Temperature

stationi EL TEJAR UNIVERSIDAD (UMY 6D
voaf | JAN: FEB, - MAR. - APR. nAY  JUN, JUL. AUG. SEP. OCT. NOYU. DEC., fNNUAL
19781 31.5...88:.5 832.8 31,2 .32.5 32.3 31.5 339 355 34,8 35.8 34.2 358
YoTY | '3ale 3208 32,2 32.7 3@.€ 38.5 38.5 32.3 37.8 32.6 32.6 36.4 371.9
te72 ) 32.5 22,3 32:% 2.8 33,5 34.5 32.9 34.8 34.8 35,5 36.8 32.5 36.8
173 1 85.8 36.5 $3.8 33.p §i.2 31.2 33.8 34.8 34.3 35.8 33.8 33.6 35.56
1974 [ 33.5 30.@ 30.5 3@6.@¢ 32,8 31.4 32.8 34.8 35.8 3I2.5 36.4 37.8 37.9
1976 | 33,84 32.@8 31.2 33.0 38.¢ 30.6 38.5 34.9 33,6 35.8 37.6 35.5 37.6
1976 | 33:5 33.0 32.2 32.8 £0.8 28.6 31.9 31.8 36.6 365.0 34.2 34.6 23G.8
1g77 { 86.@ 31,5 33.5 32.5 3B.6 32.8 32.0 34.8 35.6 39.8 36.5 35.8 39.8
1978 | 345 31.6 32:3 31.@ 32.2 31.8 34.8 33.8 34.8 36.8 37.8 29.8 37.8
1979 ['30.@ 29.8 30.5 30.9 33,8 33.5 33.5 37.8 A37.8 34.56 36.8 36.8 37.0
1888 {31.6 34.8 32.8 35.6 34,5 32.9 34.5 33.5 36.8 34.8 33.5 35.5 36.8
[1981 32.5 31.8 3t.2 3t.5 22.8 31.5 32.6 34,8 35.5 24.8 33.5 33.5 35.5
1982 | 32.8 32.8 31.8 32.0@ 32,0 33.5 32.5 35.8 34.6 38.8 35,5 29.5 38.0
1983-{ 33.5 83.5 33.5 34.@ 34,8 34.8 33.5 236.8 36.9 34.8 29.5 31.8 36.0
‘1984 | 26.6 31.5 33.5 32.5 36.8 33.8 33.80 33.2 36.5 35.4 32.8 30.4 36.5
1986 { 31.2 31.8 35.8 35.5 32.5 38.8 32.5 33.5 32.5 3%.@ 33.5 38.5 35.5
1986 | 31.2 38.B 31.B 33.5 34,5 33.5 30.5 32.7 33.7 33.5 34.5 29.8 34.5
1987 | 38.8 31.5 32.5 34.5 33,5 32.8 34.8 34.4 38.7 36.8 33.8 33.5 38.7
1986 1 33.4 28.9 33.6 39,7 31.4 31.7 34.6 36.5 36.6 33.7 37.8 32.8 37.8
MEGN | 32.6_31.7 32,2 39,65 32,4 31.9 32 8 34.8 353 34.9 34.6 33 1
Table B.2.5 Monthly Extreme Minimum-Temperature
Station: EL _TEJAR UNIVERSIDAD WRIT: *C)
Year | JON. FEB, FMAR. APR. MHpY  JUN. JUL. AauG. SEP. OCT. MNOU, DEC, ANNURY
figreiiy.e 7.8 6. 7.2 -1.8 -23.9 -5.8 -2.8 2.8 3.8 6.9 18.3 -5.8
jorr l ee Tee Tele Cils Yele “B.® -4.3 -4.8 4.8 3.2 8.8 5.5 -5.8
1972 | 14.8 2.0 .6 2.8 1.5 g6 -3.8 -t.5 -2.8 1.8 6.6 11,2 -3.8
1973 1.2 12.8 t2.8 8.8 4.5 -1.% -3.5 -2.8 -1.8 6.2 5.4 9.1 -3.5
se7ali.s 17,8 ®.% 2.2 8.8 -2.8 -3.% -3.86 2.6 3.4 6.8 9& -4.¢
1975 | it.8 9.8 12.B 4.5 1.5 @.8 -6.8 -2,56 5.2 7.8 7.8 9.8 -5.8
1976 {12.p e.¢ 8.5 2.8 i.2 -3.% -2.5 -@B.5 -8.8 5.8 9.8 18.5 -3.5
1977 i2.8 13.% 9.8 4.% 2.8 -2.5 a.8 -1.8 5.8 5.5 18,8 i85 -2.%
tovg | ¢.5. 12,6 8.5 5.8 1.5 9.8 8.5 -9.5 -1.8 6.5 9.2 18.5 -9.5
1972 i-i8.8 8.8 11.8 2.2 -3.8 -2.8 -2.8 .8 -2.% 6.8 5.9 8.8 -3.8
j1g8n ) 18,6 %6, 09.5 ..3.5% .1.8 -85 -3.5 ~-t.@ ~-t.@ 1.5 2.5 ...85.:35
tost 11208 12l gle 4.8 Tz @ “3.e ~%.5 t.8 -4 2.8 7.8 18,9 -7.5
‘1982 (. 9.8 11.6 8.8 £.8 -i.8 -5.8 -2.4 -1.5 7.8 6.9 .8 1B8.5 -5.8
tegz 12,8 11,6 8.8 4.5 1.8 -4.5 -4.5 -2.8 -1.% 1.8 3.5 18.5 -4.%5
1984 | ii.5 12.% .18.8 2.5 -1.5 -3.5 -3.8 -3.% @.8 6.8 9.5 18,5 -3.5
1985 ] 7.5 12.8 '11.8 4.8 -8.5 -3.B -4.6 -7.4 6.8 3.5 8.8 8.5 ~-7.4
1986 { 11.8 11.5 18.5 3.8 -2.8 -4.8 -4.5 -B.5 1.4 4.5 8.8 9.5 -4.5
19871 13.8 7.5 6.5 5.6 -1.5 -5.1 -3.4 -5.4 -8.2 2.4 2.8 2.9 -5.4
1988 9.1 7.8 18.8 7.8 8.4 -4.8 -65.6 -8B.8 3.8 2.8 5.8 11.5 -5.8 |
MEGN | i@.6 1@.2 8.t 4.2 @B -2.8 -3 6 -25 @97 4.3 B9 87




Table B.2.6 Monthly Mean Evapqrétion

Station: £L TEJAR UNIUERSIDAD . - L C(UNIT: mmsmonth)
Yoar | JON. FEB. (AR, APR. NAY  JUN. JUL., AUG.. SEP, OCT, MNOY. - DEC. ANNUAL
19771 e 134 143 11 8z 8l 121 120 157 168 143 . 144 1,675
1978 129 141 142 103 96 6 127 145 195 222 2B3 - 191 1., 779
1979 148 150 132 131 117 1B3 114 166 178 288 191 191 1,813
1988 | 166 - 137 152 134 12 181 132 145 147 187 18i 178 1,782
1981 156 142 136 129 146 9@ 183 124 159 - 167 166 133 1,653

ta8e 143 136 126 113 108 its 11t 148 173 174 177 167 1,691
1883 [81 142 169 t39 123 98 118 144 158 263 16D 174 1,789
1984 132 181 147 ° 1i@ 104 85 118 115 i%s 168 t44- 154 1,583
1988 149 149 148 126 83 T4 © g5 102 115 150 142 129 1,454
1986 132 P15 111 187 gz %9 g1 i23 123 i29 135 ‘63 1,390
1987 itt 12t 142 a8 96 g 114 t1g 136 184 isl 163 1,438

| 1988 132 118 138 ~ 38 88 (i) 84 131 136 - 171 188 . 146 1,481

MEAN 134 12% i29 @8 a7 82 igd 120 141 167 138 139 1,488
Hax, P78 151 169 139 148 its i32 162 195 222 203 191 1,818
HEN. 111 118 111 38 84 ! 84 192 114 194 135 63 1,308

Table B.2.7 Monthly Mean 24hr Wind Velocity (at 0{5 m height)

Station: EL TEJAR UNIUERSIDAD C o (UNIT: Emshr)
Year | JAN. | FER. | HAR. | APR. | na¥ | JUN, | JUL. | auG. | SEP. | 6CcT. | NOU, | DEC.
1976 | : - 2.t b 2.7 2.4 2.1
1977 | 1.4] 8.9 9.9 1.8{ 1.8| #.9} 1.8 ‘t.3| 1.8] t.7] 1.3 B.8
1978 | 2.6] B.86] 8.8] B.5| a.7| @.8| 2.a{ 3.8| 4.4} 4.7T| 3.8 2.5
is1al 1.8) +.91 2,21 2.8} 2,61 .81 2.8 3,61 4.3} 2.9} 3.3t 2.9
1esa| 2.0} 2.1 2.2} 2.t} 2.3 2.8} 3.3| 3.4 4.1 3.8 3.2{ 2.8
1881 2.1 1.7| 1.% 1.7{ 1.5 i.e{ 2.8 2.2| 2.8| 2.6 2.2 1.8
1982 ] 1.44 t.21 1.1 1.5) 1.4} 1.1} 1.5] 2.1 2.4} 2.2} 2.8] 1.8
1983 2.3 2.2| 2.4 2.4f 2.4 2.6 2.9| 3.8| 3.7] 3.1} 2.3 2.2}
1994 1.4 1.6 1.4 1.0 1.2} 1.6 1.8 2.1 2.3| 2.8 1.5] 1.6
1985 t.86] 1.2] 9.4 1.4 1.8} 1.2 1.8 2.3 1.7 1.8 1.1 0.5
1986 | @.2] 6.3 9.9§ 1.8{ 1.1 1.t 1.4 2.1 1.8 1.6] 1.9] B.5
1987 | B.6] t.@8| 1.4] 2.81 2.1 i.6] 2.1 2.6| 2.8 3.0 2.4} 2.1
i988 | 1.4 1.34 1.1 1.8 +.5} 1.4} 1.7] 2.2}l 2.5] s.@a] 2.1l 1.8
HEanN | t.41 1.3} 1.3 1.6] t.6| 1.8} 21| 2.8] 2.8 2.8} 2.3{ 1.8
unx. 2.3 2.2 2.4¢% 2.vr{ 2.6 2.8 3.3| 3.8| 4.4{ 4.7 3.86{ 2.9
HIN. g.2! 9.2 g 4| 06| g.7] B.81_ 1.4 1,340 .71 1,61 1.1 ] B85
Table B.2.8 Monthly Mean Relative Humidity
Station: EL TEJAR _UNIVERSIDAD - ' CUNTT: %)
Year | JAN. FEB. TNAR. APR. nBY  JUN. JuL. elg, SEP.  ©CT. NOU. . BEC. ANNUAL]
1972 61 61 58 60 53 46 48 - 45 46 47 57 63 .85
1973 62 64 79 63 58 51 49 51 47 5@ 54 67 56
1974 68 59 66 69 63 46 51 48 46 58 47 51 56
1875 78 83 81 78 71 52 36 42 42 49 51 T2 61
1976 72 56 69 58 59 52 48 46 57 58 52 58 57
1877 §6 64 66 65 66 53 48 58 54 51 59 61 57
1978 63 65 61 64 58 57 45 47 44 58 57 67 - &7
979 §8 &7 T4 62 56 55 52 46 58 56. - 63 69 68
1880 72 69 72 66 686 - 62 55 5% 51 . 62 57 62 . &2
1981 77 T2 71 87 B8 53 57 58 &1 56 66 .66 62
1982 7@ 78 12 7@ 57 48 a8 §3 56 . 67 60 68 61
1983 69 68 6z 64 60 54 56 49 62 . 48 .. 589 60 58
1984 78 78 ) 66 66 51 46 52 52 59 654 67 60
19985 64 7 66 85 62 6T . 54 58 68 56 81 69 62
1486 63 8 74 87 59 54 54 55 58 &7 . 81 73 62
1987 74 78 { 78 63 65 57 61 59 64 69 T2 66
1688 76 76 i 76 70 61 61 54 58 b8 139 8 65
HEAN 69 89 78 67 ) 54 5@ 61 &2 55 53 65 " G@




Table B.2.9 Monthly Mean Sunshine Hour

siationt EL TEJAR UNIVERSIDAD o (UNLT: hour)
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Table B.2.10 Monthly Precipitation

sistion: EL-TEJQR-UNIUERS]BQD (UNIT: mmsmonth)

YEAR |. JAN. _FEB.  HAR. _ APR. . _HAY JUN.  JUL. AUG. _ SEP., - OCT. NOU.  BEC. | ANNUAL
1978 | 7.8 t238.3  67.1 47.9 ) e.@ 8.0 0.8 8.8 28.8 74.8 286.7| G652.5
1970 |/184.2  87.7 = 83.8  19.4 %8 5.2 21.9 9.2 2.B  B2.4 B81.1 125.8] ©19.9
1986 | 147.1 81.6 1@81.2 15.9 13.8 9.8 2.9 2.3 8.8 47.9 24.%  81.7T] B17.4
1961 | 168.8 13t.7 77.5 56.3 8.9 8.8 6.4 7.2 3.8 35.9 f11.8 142.5] 735.1
1982 { 163.1 7i.8 79.7 65.9 6.8 8.0 6.9 2.9 2.5 22.1 3.1 »35.9} ©68.9
1963 | 67.9 69.2 6.2 g.7 8.8 2.0 1.5 8.8 6.5 19.4 86.9 92.2| 349.3
1984 [ 169.7 15%.8 148.3 2.8 8.0 8.8 2.8 23.8 8.4 49.2 B84.6 119.6| 757.4
1985 | 142.1 . 147.7 . 2.4  38.4 9.8 8.0 1.5 19.5 6.8 14.7 181.8 214.6] 710.9
1986 | 87.3 211.6 91.8 24.5° 1.8 8.9 8.8 9.8 7.6 20.8 211.8 188.6{ 844.8
1987 [ 190.9 85.7 57.5 20.5 9.8 8.8 B.3 8.8 @.2 47.8 93.2 68.8] 585.%
1928 1 195.9  185.8  118.9  59.1% 8.7 9.8 2.9 8.0 1,5 i1.8  2B.8 2086.8) 728.17
HEAN| 137.7 116.4 79,7  31.7 2.2 8.6 2.4 4.9 2.6 __34.2 83.7 152.9| 6491
max, | 195:9 231.6 149.3 _68.1  13.8 6.2 °1.6 _ 23.8 7.6 __62.4_ 2i1.8 235.8| B844.3
HIN. | 67.9 59.2 6.0 2. @ 9.0 8.8 a.e 9.9 8.6 14.7 2B.8 68.6] 349.3

Table B.2.11 Maximum Daily Precipitation

SIATION: £L TEJAR UNIVERSITY (UNIT: mmsday)
f YEAR | JaN.  C FEB. HAR.  APR. HAY JON. . JUL,  AUG,  SEP. OCT. NOY, DEC. | ANNUAL
1878 | 21.8 35,8 13.3 286.8 6.0 2.8 .0 a.6 p.8  17.8 22.% 38.3 38.3
197 | ece.a 27.8 -17.3 i8.2 8.8 6.8 17.5 8.7 5.8 19.2 28.%5 32.8 32.0
tega| 2t.8  24.8 26.8 13.¢ 18.8 a.e 2.8 1.8 8.8 9.8 9.5  46.8@ 46.8
i9g1 | 49.5  36.8 23.8 27.8 0.8 9.0 8.4 §.7 3.8 17.84 25.8  49.% 49.8%
1982 58.8 9.8 14.2 32.5 3.4 2.9 8.8 9.8 2.3 12.8 18.8 55.5 58.8
1983 | 22.2 16.8 3.6 5.0 f.8 8.8 1.5 8.0 6.6 19.8 29.7 38.0 30.8
1884 | 27.5 - 41.8 - 35.0 1.2 8.8 8.9 3.0 23.8 9.4 14.2 2B.8  AT.32 47.3
1986 | 91.5 - 3@.1 17.5°  31.8 3.6 0.8 1.5 i.6 3.2 4.8 22.B 4.1 91.5%
1986 ] 2m.86  34.8 26.3 4.2 1.8 9.8 8.8 8.8 6.6 11.2  40.8 ©64.8 64.8
1987 | 8e.8 53.3 $8.8 1i.8 p.8 9.6 2.3 2.0 9.2 26.8 16.2  30.6 88.6
1888 | 56.8 16.3 25.4 A7.4 8.5 n.8 2.8 9.8 1.@ 9.4 18.3  86.5 66.5
Ha¥. | 91 5 53 3  26.8 AT, 4 8.8 6.8 17.5 _£3.8 6.6 26.8 488  65.5 91.5
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Table B.2,12 Monthly Mean Temperature at AASAAN Station

(UNLTE. 2 0)

Stalion: TRARIJA-ARSANA ' . ' . - JIRES
Year | JoMy - FEB. MAR. _ORR. _MAY . JUN.  JUL. . aUG. CSEP - "0CT.  NOU,  DEC. ANNUAY
1951 | 2@.5 19.8 20.4 16,3 15.8 14.4 15,9 {4.1 18,8 28.8 22,2 21,7 18,3
1952 { 2208 28,2 21.6 16.8 16.6 1.2 12,7 5.2 11.3 19,8  20:8 21.4 1709
1953 | 23.2 208.8 20.9 17.6 16.8 2.8 1.t 16.2 18.2 28.3 2009 '21.9 (8.3}
1964 | 22.2 28,4 19.4 19.3 16.1 13:4 12,1 16.2 18,1 ‘2.7 21.8 ‘21,6 18.%
1965 | 22.4 -21.4 18.5 18.4 15,7 13:3 {B.6. 14.6 18.6 8.9 20.6 22.1 18.0
1966 ] 19.9 28.2 21.9 18,8 13,5 19.6 13.8 13.6 £0.8 19.8 {§9.7 28.7 117
1957 1 22.3 28.2 28.8 (7.1 1%.8 12.8 18,5 15.6 16.8. 24{.8 28,1 22.7 " 18.0
1968 21,4 22,1 "28.3 18,7 16:8 12.2 14.8 (1.8 -18:9 18.6 20,7 e1.4 18}
1969 | 20.7 22.2 28.7 18.2 15,5 13.2 14.2 '14.9 17.& 21.8 ‘28.5 .21:7 18.5 ]
Jgea ren.8 20,6 18,9 17.3 12.8..13.8 1255 15.4 070 21,9 9.7 1.7 118,
1961 | 23.8 28.1 21.4 18.5 15.8 11.6 12:6 17.3 17.6 £8.9 £2.3 20.9  18.6
1962 | 20,7 28.6 19.7 18,1 13.8 8.6 7.8 1B.8 16.7 (7.9 2.6 28.9 16.3
1963 } 21.9. 18.6 19.5 18.8 6.1 12.2 f4.2 15.0 18.4 21.8 21,5 21,4 18.2
1964 1 29.3 21.7 21.8 1.6 15.8 11.2 1B.2 16.7 1.5 1%.3 2B.6 21.6  17.8
1965 | 28,8 21.5 18,2 17.6 15.2 i4.7 i4.1 16,4 18.1 21.3 21.2 -22.1 18.4
1866 { 21.2 21.6 2.6 18.9 14.7 15.2. 11.8 10.7 15.4 19.7 22.3 287 7.7
1967 | 2@.3 21.6 19,4 19.3 .19.6 12.5 14.4 17.2 19,2 22.7 20.4 21.4 19.@
1968 { 28.9 2B.6 19.4 16.3 14,1 13.7 14.6 18.9 18:4 22.6 22.8 23.6 18.6
1969 | 23.@ 21.6 22,1 19.7 17.6 13.8 $3.7 15,1 .£B.4 19.3 21.8 19.9  19.8
J97e | ep.9 283 18.5 19.8 16,4 13.5 14.18 16,1 19.5 20.9 21.9 22,4 18.5
1971 ] 21.9 19,83 2B.4 7.8 14.9 13.8 3.6 16.2 2B.3 -18.1 2.5 22,2 1&.3
1972 1 21.2 21.8 28.4 18.2 18.% 16.7 16.4 16.7 -19.8 28.7 21.8 21.8 19.3
18731 23,2 22.5° 28.8 28.9 5.8 {5.5 -13.6 14.3 17.8 21.1 .21.4 .21.3 .1¢.B
1974 | 22.¢ 27.8 28.4 17.9 7.3 15.3 15.9 17,4 18.9 19.2 23.2 21.4 18.2
1975 [ 21.2 -22.1 21.8 2B.8 17.2 16.2 ‘14.8 17.2 18.5 208.@ .28.7 '21.9 19.2
1976 ] 21.6 21.8 26.8 18.6 16.8 13.3 15.9 15.7 15.6 28.5 28.6. 2t.8 -18.4
1977 fed.9 22.1 20.8 i8.1 15.9 14,9 17.3 15.3 9.8 20.8..21.4 21.2 18.8
1678 | 21,5 22,1 2B.% 18.1 15.8 14.89 17.3 15.3 i8.9 26.8 21.4 21.2 18.9
1879 1 19.9 2p9.3° 18.4 16.6 15.8 3.2 14.2 18.5 16.9 22.8 21.8 '21i.2 18.2
49881 18.9 21.8 20,9 38.8 17.2 ($3.7..15.8..16.9 17.4..80.3.21.56 23.4 18.8
1981 | 22.3 22.@ 21.3 1¢.5 18.8 13.4 12.5 17.2 16.3 19.5 29.8 28.5 i8.7
1982 | 12.7 23.1 9.5 18.1 14,89 16.2 15.2 17.2 18.3 2B8.2 2t.2 28.9 18.%
1983 [ 21.8 290.9 21.9 28.8- 16.7 11.8 13.8 ..16.8 .15.4 19.4 18.6 28.6 17,9
lgg4 (20.5 21.2 28,8 17.1 17.1 11.8 15.1 13,3 17.8 21.6 28.2 -28.5 18.1
1885 28.9 20.5 21.8 8.7 16.5 14.4 3.2 14.8 17.5 1.0 28.6 2B.6 18.2
1986 | 21.3 19.8 2@.9 19.6 16.2 4.6 12.8 16.6 17.2 18.4 -21.8 28.8 18.3
1987 | 21,8 19.8 2B.2 318.2 14.3 12,6 5.2 14,6 - 15.8 18.2 £1.1 £B.8 17.8
1988 [ 21.6  18.%2 28.7 18.8 12.4 2.2 1.2 15.9° 16.8 18.4 Pp.1 £8.7 17.3
HEAN | 21.3 26.8 28.3 18,5 15.9 13.4 13.8 16.4 ~17.9 p@.2 21.8 21.4 1RB.3.
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-Table B{2.13 Monthly Mean Maximum-Temperatﬁre-

VYear. | JAN, - FEB. - UAR, - aPR. ~-Hay JUN.- JUb. AUG. SEP. 0CT. NOY. PREC. ANNUAlL

1067 | 2612 261§ 24,3 25.4° 26.7 20.2 2.8 26.5 26.7 9.5 25.7 27.1 25.7
1968 PS8 T2BI6.0 2801 0 21,1 BR.6 23,0 24.6 25.9 28.7 28.4 3B.8- 25.4
1669 28,5 29,7 4.3 26.2 24.0 24.6 23%.9 »3 28,1 2B.t 271
1978, 1T - T R §..82.7 23,8 86,8 1.5..27.3..28.5 28,31,
1971 852 26,4 6.1 22.7 24,1 25.6 .8 26.8- 26,8 25.7
1972 ['267% 7268 2506 26.3 26,7 £7.3 25.1 ©26.2 9 o7.4 27.8. 26.%
197371 2975°29.1 26.2° 27,4 23,8 26,6 2%.4 22.0 . 4 26.9 26.8 26.8
1974 28,8 27.1° 26,3 23.9: 26,3 24.5 25.80 26.3 ; 29 28.8 - 27.2 26.2
1975 [ 26.6 27.2 26,8 26,8 24.8 25.8 22.8 24,7 25.5. 26,2 26.8 27.5 26.9
1976 | 26.9 "26.1 26,4 24:2 23,4 22.6 24.7 24.5 23.1 28.8 27.1 27.7 £5.3
1977 | 26,9 28,4 27.8- 25,1 ~23.5 24.6 26.8 24.3 26.7T 2Y.2 2Y.7T 27.1 £6.3
21978 | 27.2.26.4 268 23.5 239 23.6 25.1 '22.t 25.8 2£B.4 27.5 24.9 25.4
1999 [ 26,3 26,9 @2¥.2 23.8 23.7 28,7 22.9 28.2 24.9 27.4 27.89 27.8 25.B
980 125.8. 26,7 26:6 7.2 26.1 23,4 21.9 25.8 £5.9. 27,1 @87.5 28.3 25.9
191 [.28.8 27.5 27.% 26.1 28,1 ©3.3 22.2 25.8 23.1 25.9 27.@ 27.4 26.B
1982 | 26.3 26.5° 25,5 24.7 25.1 26.2 £7.2 27.4 27.7 28.2 26.3 27.1 26.7
1983 | 28.2 27.1 28:5 - 280 25.9 23.1 23.4 25.8 23.& 8.3 25.7 27.6 26.2
1984 | 26,1 27.6 26,6 23.3 27.9 23.2 256.3 22.9 26.8 24.2 26.4 25.8 25.9
1985 | 26.3 26.6 28.8 26.3 26.4 24.7 23.4 22.9 2B.3 29.3 27.1 26.8 26.1
1986 | 27,7 ©5.8 '25.9 27.7 27.1 26.5 24.2 28.7 25.7 26.8 2%.6 26.6 25.8
1987 | 26.3  27.1. . 27.9 25.9 23.6 23.4 27.2 25.4 25.6 26.68 27.8 27.5 25.1
1998 | 28,2 2455 27,1 25.8 20.6 22,9 £1.8 6.7 24.8 26.8 28.1 26.8 25.83

B_23.7 24,1 o5, B 259 2f.4 27.4 2V.3 26,9

BEAN | 27.2 '£B.8 - 26 5 25 5 25,

- Table B.2.14 Month1y Mean Minimum-Temperature -
Station: TARIJR-AASONA .. .. . - ' ' - : : (UNLT: *C)

Voor | JON. - FES, HAR, APR. HMay  JUN. JUL. @aUG. SEP. 0CT. NOY. DEC. ANNUG
1963 1 141 - 13,8 -13.2 . i6.2 8.6 3,8 3.8 5.4 9.8 12.8 13.@ 13,4 1B.1}
19641 14.2 14.2 18,6 11.8 T.&€ 1.2 8.8 4.8 7.2 18.8 12.4 13,3 9.3
1966 } 14,1 14,2 11.7 t@.6 6.t 5.8 2.5 3.9 7.3 0.5 1.8 14.2 9.2
1966 | 14.5 146 12.6.19.4 6.6 2.6 9.3 9.4 6.2 11.86 12.6 13.6 8.8
1967 | 13.6 14.% 13:3- 1t.1 ¢4 2.2 3.6 5.6 8.4 (2.8 1i.8.13.7 12.9
e68 [ 13,4 13.9 42:3 8.7 4.5 3,7 2.8 6.2 6.6 12.4 13.6 14.4 9.4
1969 { 13.9 . 14,3 12,8 19.8 6.6 1.1 9.6 1.4 6.7 8.5 13.4 12.6 8.8
1978 ) 13.6 12,3 12,3 .98.6 4.8 .12, .97 .38 .¥.7 16.2 11.2 13.9 8.3
1971 124 i3.9. - 8.3. -2.8. #.8 8.6 3.1 7.6 8.4 18.7 1i2.8 7.9
1972 12,3 12.5 "g.6 6.4 2.6 2.2 8.8 7.8 9.1 13.7 t4.2 8.8
1973 14.4 13,5 12.1 6.7 2.6 B 4 2.6 5.8 18.4 1.8 13.4 0.8
1874 12.¢ 1.8 9.5 . 3.7 1.2 2.6 4.2 8,1 9.7 11.2 12.8 8.3
1075 13,4 12.7 18,1 4.¢ 2.6 -2.t 3.1 7.2 9.8 11.6 12.5 8.4
1876 13.1 11.¢ 7.6 4.6 1.4 2.2 3.8 6.1 18.3 1t.8 12.8 8.3
1977 | 13. 14.6 13.8 8.4 5.8 2.6 4.8 3,9 8.9 1@8.4 13.4 13.3 4.5
1978 13.4 14.3 13.3 11.8 5.8 2.6 2.% &8 7.8 i2.t 13.7 13.% 9.5
1879 ] 14.3 18.?2 13.1 9.6 6.4 3.7 3.t 1.4 5.7 t2.3 (2.8 14.5 8.7
Jdese | 12.3 14,8 14,2 11,2 5.5 3.8 4.8 7.2 7.1 12.1 .12.2 13.5 8.9
igp1’1'15.1 136 12.3 11.1 6.5 .8 1.1 6.6 6.5 18.5 14.¢ 13.8 2.3
jeg2 { 1%3.1 13.8 " 13.5 11.5 4.7 6.2 3.3 6.¢ 18.9 12.2 14.2 14.8 198.4
1983 t6.5 14.7 13.6 1i:;9¢ 7.5 3.2 2.6 4.9 6.9 i8.4 11.6 13.7 8.7
1984 1 13,8 14,8 15.8 11,8 6.3 8.3 5.@ 3.7 8.9 14.1 141 13.9 18.1
1985 {13.6 -14.4 13.¢ 11.1 6.6 4.2 3.8 5.2 9.6 12.8 14.2 14.4 9.2
1986 | 15.8. 18.9 14.8 116 6.2 2.6 1.6 6.9 8.7 18.8 14.1 5.2 (9.0
1987l 15,6 12,5 1z.6 12,6 S.5 1.7 &2 37 6.8 11.¢ 14.4 14,6 9.5
{1988 ) i6.6 13,1 14.4 12.8 4.4 1.4 8.5 6.9 88 8.9 i2.1 14.6 9.4
{hean T 14.p 13,7 131 1@8;5 5.7 2.5 2.3 4.5 7.5 (1.8 12.8 13,7 9.3
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Table B.2.15 Monthly Extreme Maximum-Temperature .

station:  TARIJA-OASANA : : i SRR T Pt {11, 1 B IS+ B

Your [ JpN. TFEB. MAR, APR. - MAY  JUN. . JUL.  alGy | $SEP. - 0GTL MOV, CDEG. HAdlc

1967 § 33.5 82.0 26,4 30,2 32.8 30.8 3178 32,5 84,9 34.0 34,0882 388.2}-
1968 | 32.0 28.8 32.8 39.@8 28.2 %1.8 3@.0 38.6 4.8 .36.0 373 30 8TI |
1969 |'34.2 3%.3 37.8 34,4 34.4 33,8 34,8 -33.2 34.47.36:8 37:0 o 8tie
18791 31.0 32,8 38.6..29.5 33.8 .22.0 31.08 '32.8 36.0 35,6 .36:4 .35.8.36.08
1971 | 33.6 31.8 -31.4 32.@8 35@.1 30.8 .39:@ -32:0 3$5.8 3656 32.6..3416 35,5

1972 §31.6 31.8 3178 33.3 83:0 830 32.6 34.2 36,8 -34.@ 36,2 Slie g2l
1973 34.2 34.9 31.8 31.4 32.8 31.8 82,0 34,6 34.5 36.2 336 "33.6°36,2
1974 § 324 31,8 38,6 27.8 3208 31.8 36,0 3414 364 804 3.8 33:4..36.4
19757 24.1 32,8 22.8 36,8 21.3 31:0 B1.1732;4 33,4 33:8 32,334,087 358
1976 § 31.9.32.4 31, 31.6. 31,8 36.8 . 3104 33.2 36.% 36.9..34.8 32.6- 38:3
1977 33.3 31.6 35.@ 3386 32.0 3$2.8 32.8. 34,8 35,4 39.3 "36:8 34,6 8.3
1978 133.1 36.6 21,8 3.2 32.3 3I0.B 3.6 W@ 3L.6 - 35608 36.0 29,8 36.0
1978 ] 39.9 30.8 £9.8 31.2 28.8 31.4 33.8 33.6  37.8 34.8 35.8  37.8 37.8
1980 ) 33:.9 35,0 31.8.37.4 33.8 31.B 33.4..233.6 36,7 359 348 35.8. 37,41
1981{ 33.8 31.8 33.@ 38.56 33,8 3B.4 32.6 33:8 33.8 33.9 326 23.4° 3.8
1952 ] 31,2 32,2 3B.5 394 33,2 31.8 . 31.4 3602 34,0 3704 374 30,40 ¥4
1983 | 32.2 34.7 35.1 3%5.8 395.2 33.2.32.8 35.8 36/% 34.5 30.7 32.5- 36.%2
1984 ) 31.6 32,6 34.1 29.9 35,2 33,2 31.4 824 34;7 8602 3E.B9NiE 36.2
1986 31.6 31,8 34.8 36,2 32.6 '38.2 32.6 33.6 335 34.7 35.8 30,6 36.2
1986 | 32.9 38.2 38.6 34.8 'S4.¢ 33.B 50.B 32,6 33.5 35.6 .36 29.6.36.9
1987 {3@.2 31.7 22.3 357 82,9 31,8 33.3 34:5 368 37.3 35.6 33.6 37.3
1988 | 34,0 20.8 32,6 30.6 31.8 9.4 33.2 36D 36.B . 6.4 56.6 32,6 36.6
HEAN | 32.4 31.1 32,2 32.2 32 .4 3{.3 32 2 336 34.6 56.3 34.8 ‘33,2 o
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Table B.2.16 Monthly Extreme~ﬁinimum—Temﬁer&ture o
' ' ANt

Station: 1ARIJA-pASANA : BRI R,
Yoar | JAN. FEB, MAR. APR. MAY  JUN. JUL, - AUG.  SEP. OCTY. NOU. -BEC, " HIN:
1963] 8.8 9.8 9.8 2.2 3.8 -3.8 -1.% 2.5 -4:6 5.6 3.8 8.5 =-4.B
1664 }18.3 t1.8 7.5 3.% -8.1 -2.6% -4.5 -3:8 -9.0 6.8 188 TB:5 4.5
1965 { t@.2 11.@ 8.6 1.2 B.4 -4.5 =33 -3.¢ 2.6 5,8 ‘BT 7.5 -3:3
1966 § 11.8 9.3 7.5 2.3 8.8 -3.5 -4:2 -8.8 -4.8 7.8 8.0 -T.4 -8.0
1967 ] 9.0 i8.6 10.8 3.8 3.8 -4.6 -1.8 9.6 2.8 7.8 B.T 128 4.8
1968 | 9.5 1.2 7.8 1.8 ©.9 -2.8 -2:6 .B;6  @.8 6.8 18.8 18.9 -2.8
1966 | t8.1 &€.@4 8.6 4.8 -1.8 -5@ 6.0 ~4.Bp -3.8 1:@ 486.9  .T.8:-6.9
1978 | je.8. 4.8, 1.6 6.8 -3.@ :°5:@ 7.4 -3.8 . 1:3 4.4 /8.8 6.5 -T7.4
1971 7.4 - ¢.8 8.8 -~2.B -2.¢ -6.8 ~-6.8 -5.@8 3.6 2.8 6,8 5.8 -6.0
jg72| 9. 7.4 8.8 2.8 ‘1.8 B.8 -4,2 -2.86--3.8 1.8 7.8 1i.98 ~4.2
1973 { 11.8 1t.8¢ 8.8 7.8 -8.2 -3.8 -5,8 -2.4. <2.8 6.5 5.4 9.1 -58
1974 | je.2 8.8 6. 1.8 -2.8 -4.8 -6.1 -5.8 =-1.8 “t.4 5.8 7.8 -6:1
1876 { ©.3 7.4 18.8 3.§¢ 8.4 -3.@ -7.8 +4.7 3.8 5,3 8.2 7.4 -7.8
1976 [ 11.8 9.6 5.4 1.4 B.B -5.1 ~4.4 -3.2 -2.8 3.8 ‘T.8:49.8 -5.1
1977 | 11.5 12,6 ¢.8 3.9 8.6 -4.8 -3.8 -3.5 3.8 5.8 %@ 9.8 -40
1978 | 8.8 11.8 ‘7.8 4.9 @8.2 -2.8 2.9 -7.9 8.8 7.4 18.8 9.5 ~7.9
1979 ) 11.3 8.4 131.6 3.8 -2.8 -1.6 -2.2 Q.86 -3.8 '6:@ 7.9 8.8 -3.0
lgse | 6.9 18.4 11:2 5.9 2.8 -1.9 -2.8 -1.8 8.2 .36 3.4 '8.5 -298
igg1 [ 11.8 11.6 16.2 4.4 3.2 -4.8 -7.4 1.5 -4.2 3.8 1:4 8,7 -1.4
tgge | 8.2 18.6 6.4 7.6 8.2 . -5.8 -1.4 -1.2 8.8  T.8 ‘7.6 11.3 =-5.4
1983 | i3.8 11.5 &6 3.2 1.6 -4.6 -5 1.8 ‘8.8 2.4 5.8 8.2 -4.6
1984 | 2.8 12.5 12.7 6.2 -1.4 -4.6 -1.6 -2.8 3.8 8.3 1.8 12,8 ~4.6
1eg5| 9.5 12.4 11.6 4.5 1,2 1.8 -8.4 -8.2 4,4 6.6 it.4 9.5 -0.4
1986 | i2.3 12.4 1.5 4.8 -~1.7 -1.5 -3.% ~-1.6 .- 4.8 °“6:6 9.8 V1.8 -3.3
teg7 | 14,2 8.8 7.8 7.8 -1.2 -5.6 B.8 -3.8 1.5 7.2 19.5 ig.2 -k.6
iges | 8.4 9.6 11.8 8.2 @.p -4.5 6.2 - 0,3 4.4 4.8 7.8 12,8 -4.5
MEAN {121 9.9 8.8 3.7 @4 ~3.3 -3 { -2.4 8.6 4.8 “T.3 9@ °
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© Table B.2.17 Monthly Mean 24hr Wind Veloclty

siationi TAR [JA-AASANA - (WUNIT: Knsdaw)

Yoar. | JAN: [ FEB.-| HAR .} APR, | HAY_ | JUN. | JUL. | AliG. | SEP. | QCT. | NOU. | DEC,
1861 ] 133 | .- 88| w88} 178{ 133| 133 a4 44 1 133 p22] 178 ] 178
1952 ] 133 ) r%3: 483 - 88 - B0y 133 44 89 TR} BR2 L TS 133
1958 (-178.] 133 133 133 | 183 | 133] 178 ] 178 | 266 [ 266 | 266| 268
1954.( 222 | 178 | .22 |222 | 222 | 178 266 222 4e@| 355 | 311 @ii
1965 { 266 1222y 2ee | dTe{ 222 178 | 266 266 286! 311] 266 | 266
1958 | 288|266 [ 266 1 266 | 222 22| 266 | 222} 31l 266 . 89| 222
1957 133 | 178} 133 222 133 178 178 | 222 | =266 268 311 | 268
4968 | 178y TR [ 4T (%8| Tee ) s9| 133 s | 222 g8 | 178 178
19691 222 | 133 1833|133 . 88| 133 88| 178 =228 266 | pea2| 222
1968 | 133|178 |- 178 |" 133 ~183 ] 133 9| 178 222 | ezal z2e2]| 378
1961 17 ) 133102821 183 |- 88 133 133 118 | zee| ze6| 198 178
A9627) 178 | 1Te ] 13310433 ) 183 44 8% 89 ] 133§ 178 118] 178
1963-f =178 | 178 ) 178 | 133 ] 133 133| 33| 133] 311 | 266 Sti] 178
1964 222 |- tY8 [ 178 . 178 | 138 . 89| 133 ecez| 1718 266} g22| 222
1865 |t7e’{ 133 tve| 178 133 | 44| 178 222 | 266} 266} 311 222
1966 | 178 | 178 | a7e |- a78 | 138 1vs| i3 178 | 266 2656 g22{ app
1967|222 ) 178 | 222 | 178 | 133 222 | 178 266 266 266| 266 178
1968 | 1781 133 78] 78| 133| 133 33| 78| w2 | 266) 222] 222
1969 | 268 ] 178 | 178 178} 183] 133 133 t78| 266 2668{ 266 178
1978478 | 17e-p 178 | 178 | 133) 178 i83| 133} 311 355 355 266
g1 | 266|178 | B2e{ 78| 188 266 | 1§33 @66 ] 311 266 311 | g2e
1972 | 2e0:] 222l 222 222 | 178 eg b .per | 2es{ 366l 358l 311 | 268
1973 | “ave [ -22o | 118 | -ee2 ) 176 | 133 133 | 222 | Zse| 311} d11] 31
ie74 | 178 (" @22 | 178 | 222 178 | 133 133 | 222 | 266 311 311 311
1975 | 1781 1330 i33] 133 133 56| iep| 222 -297| 258 =288| 222
1976 | 198 [ 17s | 178 . 158} 133 151 195 | 288 | 248 | 329 | 25| 2089
1977 1 473 68| 178 | 178 N4T| 115 275 | 28@ | 228 | zee | 244 284
1978 115 | 1se | 176 | 178 | 173 | i@2| 491 | fe4 | 266 | 297 226 p22
1979 ] 28O} 173 ) 160 184 i@T| 124 gg ] ise | 263 ] 218 138 | 169
19g@ | taz-{- 178 { 88| 147 88 921 231 e2lg| 284 | es2| 253 231
1eg1} i6g [ 181 | 1963 189 128 164 151 | 288 | 266 | 3114{ 302] 213
tea2 | .zeg ! 2894 ve| 1ee | 133 ez} i24] 23171 s@2{ st1{ 35| 244}
1esa | 2ea | ase | 200| 173 | 284 | 182 244 2re| 293 202 22| 178
1984 |- 133 13| 133 168 | 138 168 . p@4| 222 | 282 222] 231 2R8
1685 [ 182 | 133 ee@{ 181 841 Apg | 178 | 1784 271{ 2661 173] 178
1986 155 89t 138 | 133} :187.] - se 111 138 231 355 | 226 89
1967 | 124 133 186 | 133| 2a4| 133 284 178 | 253 | e22|- 222 | 178
1988 | ‘142! 1290 1244 71 gg | 1@71 111 ]|--161 | 218 | 231 173 as
WMEAR | 184} 1681 173] 167 ] 139 148 | 161 ] 3193 2581 278 244 211
wan. | ees’| 266 266| 265 ) 222 2664 284 280 | 48@; 355 | 355 | 31
LILR 115 8| 'sel - 71i 84 44 44 44} 1331 178 859 89

Table B.2.18 Honthly Mean Relstive Humidity

\ . Stationi IARIJA-ARSANA ' LRI %)

Yoear | JAN. FEB. HAR.- -ﬂF-'R.' HAay JUN, JUL.,  AUG. SEP. OCT. NOU. DEC. ANNUR
] 1913 62 64 7B 83 58 51 49 51 47 5B 54 5T 56
1974 88 O 88 15 89 - 53 46 a1 48 46 58 47 51 56

18751 ‘68 63 53 &8 50 48 A7 46 48 58 53 58 54
1976-{ " 63 - 65 66, - 57 - 55 48 44 14 53 45 52 58 54
1877 | - 64 B2 64 B1 587 48 ~36 - 45 53 58 68 62 55
1978 | 81, 85 53 BT 59 A3 46 52 60 53 6B 72 58

Adgre " T2 78 1 - I ¥ 68 ' 56 48 51 52 59 64 62
188, - 15 66 68 63 57 52 32 41 36 51 58 48 53
te8r | .62 83 BB - 5% 48 42 46 36 38 47 56 61 52
19g2 1 64 64 . .65 62 51 . 36 39 42 45 4% 52 60 52
119831 68 - €3 58 58 48 48 44 44 48 48 43 58 52
‘1884 1- 68 88 T 67. 48 - &1 ° 28 41 a7 52 64 56 58
1985 1 61 8 .86 5T &7 55 58 51 49 417 73 67 59
-l9g6 [ 81 T 71 75 64 51 a7 46 48 54 49 71 65 59
1eg7.} . T2 65 - 62. . 8% 8 51 38 49 41 5j 62 67 59
tes8g; Tz~ .%e K S 67 6B b4 47 %5 b1 48 59 82

MEaN ] o665 . 68 .87 . 63 . 55 49 45 46 43 50 BT 61 55



Table B.2.19 Monthly Precipitation

stalign: TARIJA-NASANA WRIT: am)

Yemt.] JAN. FER, taR. AQPR. HAY _ JUN,  JHL. AUG. SEP. 0CT: ~NOV,  DEC. ANNUAL
1946 | 270.0 174.0 78.8 (1.8 18.6 ©.p 8.8 7.8 21.8 250 1.2 LR.0 6E6V.0
1947 | 288.% 225.8 33.84 28.8 6.2 2.¢ ©.¢ 18.86 8.8 41.04 123.0 186.8 8Y78.¢
1048 | 206.@ 16%5.8 57.8 8.9 6.0 @8.¢ 9.8 8.0 3.0 27.64 65.% 84.8 621,90
1949 | 179.8 141,82 83.8 15,2 8.5 3.0 9@ 1.8 15.9 .8 T1.®  59B.@
Jdgsp | 14).8 137,90 73,84  @e.B Mo 0.B 9.9 BB 4.8 #B.38.0  447.0
1951 | 163.1 6.9 14,1 39.8 @.8 8.9 B.9 8.8 9.8 .0 113,080 d421.4.
t9s2 | 132.1 37.8 41,6 9.@ BA.@ 8.8 8.9 8.0 24.6 .8 417 39t.6
1952 { 111.4 98.D 69.9 3.8 4.8 8.9 9.8 0.8 18.9 .2 t82.7 536.2
tasd § 11e.1 282.9 16,2 t8.@ 8.8 8.4 2.8 ©&.@ 3.8 .8 1867  918.2
1955 66.0 i98.7 116,56 8.8 9.8 @¢.0 6.8 4.8 9.2 8 36,1 497.6
1956 1 156.3 192.8 17T.9 ©.9 B.¢ 9.8 8.8 5.1 23.2 @ 18,86  B71.6
1967 | 165.0 128.8 89.8 8.9 8.8 4.8 8.8 3.4 5.3 .4 116.3  5£58.8
1958 | 187.4 83.6 93.6 5.2 8.8 8.8 3.8 0.0 9.8 .6 131.9  645.7
t$59 | 63.5 t44.3 36,1 21.¢ B.0 8.8 ©.8 8.8 2.3 .0 234.8 6892
1968 | 194.8 113.2 1@8.2 17.6 0.0 8.8 0.9 8.6 6.8 29.8 47.2 197.5  TES.L
tget | 68.8 242.5 186.@ 7.4 2.4 9.8 €.4 4.8 2.8 88.8 13.6 128.1 Tii.2
1962 | 86.8 135.3 62.2 41.8 0.2 B.8 0.8 @.9 9.8 22.8 67.2 127.8 532.8
1963 | 167.8 143.4 8.6 95.5  $.1 4.8 @.3 9.8 B8 &1 17.9 146.5 678.9
1964 | 176.4° 99.4 58.3 .8 1,0 2.8 B.@® 9.8 3.5 41.6 T7.7 46.3 585.2
1965 | 177.7 99.4 65.3 £5.4 8.9 8.8 ©.8 9.8 4.8 12.1 1a.8 115.4 5B6.3
t966 | 176.8 39.9 87.9 13.5 2.1 BH.p 8.8 4.8 8.8 11.8 56.8 275.8 672.2
1967 | 5B.8 88.9 57,9 26.1 8.8 8.8 P.¥ 9.1 25.8 49.9 87.2 267.T 645.6
1868 1 130.4 (89,1 43,3 21.¢ ¢.¢ . 2.8 2.8 35.8 4.8 11.Q {208.3 28.2 681.3
1969 | 48.6 219.8 18,6 13.¢ ©.8 ©.8 #.89 ©.8 0.8 19.0 148.3 157.3  616.8
49791186.5  98.5 181.6 a7.8 1.4 8.9 0.% 2.8 34.08 39.8 3.6 3459  697.1
1e7i | ts1.7 211.9 52.5 {7.e B.B@ B#.@ B.9 1.8 9.8 38.8 112.0 182.6 £89.7
1972 | 96.2 128.6 '85.5 13.1 6.8 22.9 @.8 1.8 4.4 19,2 £50.8 187.8 543.8
t973 | 1s8.68 88.1 161.1 29.8 27.6 9.2 8.4 2.8 8.8 17.8 7.6 685 SI5.1
1074 | 184.2 179.¢ 87.80 78.2 Y. B.0 £.8 @.8 B.9 24.4 18.8 181.3 674.0
1975 { 289.4 130.8 23.¢ 19.2 @.@ @.8 4.8 @.@ 25.%3 13.6 85,1 16%.1  662.7
1976 153.4 £3.2 116,32 8.8 1.0 8.0 B.B 2.9 6.3 1.8 49.5 {i1.8 5@0.1
1977 | 187.8 55,2 5.8 3.4 6.6 P& B.% 2.8 17,1 66.9 61.1 128.3 564.9
7978 | 141.7 115.8 49.6 58.3 9.8 d.8 8.8 9.8 1.8 38.6 77T.2 239.1 72%1.3
197g | 117.@ 98.2 @81.8 1.7 B.8 €.5 21.8 B.9 B.8 B1.1 8.5 135.3 B15.)
1880 [ 145.4 95.5.133.1 13,6 18,5 @.@ _@€.8 3,5 9.8 45,2 24.4 69.4 548.8
1981 | 95.6 9t.8 62.3 48.} 9.2 6.3 8.8 B.B 4.5 37.4 133.8 146.9 62D.¢
1982 { 135.6 43.56 64.3 3.1 3.5 $.0 @.8 0.8 1.8 39.8 24.2 i82.9 528.7
1¢83| &7.9 4.5 6.6 7.9 4.8 9.8 1.1 8.4 7.6 13.5 76.8 71,4 389.8
1984 | 144.5 134.6 146.¢ 1.6 9.8 8.3 8.8 28.86 0.6 41.8 65.4 121.2 ©76.6
1985 | 140.8 165.1 37.2 51.4 9.9 €. 1.3 ©,.8 5.7 58,7 88.8 195.2 . T46.1
1986 | €9.2 182.3 74.3 27.6 9.8 8.2 @.8 B.86 7.7 21.4 118.4 2083.9 19I.0
1987 | 2p8.5 1¢5.2 36.8 16.2 8.2 .9 9.8 9.2 9.8 36.0 95.8 65.9 563.8
1958 ] 181.6 ©54.4 128.8 48,6 @.4 8.8 1.4 8.8 1.9 4.8 12.2 195.3 _ 659.3
MEAN | 142.8 129,56 75.5 23.6 2.7 8.9 9.7 2.6 6.7 32.7 65.8 126.6  6@9.5
nax. | 289.0 282.9 181.6 95.5 27.6 22.8 21.B 35,8 34.8 1806.9 212.8 275.2 9i8.2
nin 48.6 37.¢ 5.6 8.8 @4.@ 9.8 @8 @@ @@ 1.4 B 282 3I03.9
Table B.2.20 Maximum Dally Preciplitation
STRTION: TARIJN-AASAKA ' (UN1T: wmsda
YEmk | JoN.  FEB. HAR. __APR. _ HMaY JuM.  JuL.,  AUG.  SEP,  OCT. _ NOU. _ DEC. | ANNUAL
1878 %1.8 #1.6 13,8 35.9 8.8 6.2 8.0 R.e .8 17.6 26.8 49.D 51.0
1979 | 34.8 23.6 27.8 8.7 8.8 5.8  26.0 8.8 8.8 t6.7 31.4 28.%5 34.8
1988 | 21.6 31.8 24.8 7.0 6.9 8.0 4.0 3.0 8.4 18,8 16.6 39.7 39.7
19%1 1 287 24.8 26.% 13,3 0.2 . @&.0 2.0 7.9 1.9 28.8 64.4  38.8 64.4
1982 | 36.8  13.5 18,4  23.6 2.4 2.8 ¢.8 e.g 8.2  16.3 8.7 41.¢ 41.8
19831 12.3  24.3 2.2 3.4 2.8 8.8 8.7 2.8 7.8 11.8 34.8 23.8 34.8
1984 | 18.2  41.2  38.8 1.9 8.9 9.0 2.8 19.86 9.6 15,0 28,2 58.0 55.0
19851 %4.7 3.z 14.2  3B.4 2.8 8.8 1.3 7.8 4.1 5,86 28,8  37.8 84,7
P985 | 18.8  48.% 25,8 17.@ B8.4 4.8 £.8 ¢.9 6,8 13.8 37,5 42.8 42.¢
tys7 ! 9T.2  £%.%  21.2 12,9 8.z G.9 g.0 6.8 6.0 9.2 23.6 19.8f eT.8
b iges| 27,2 13.8  29.5  43.1 9.2 8.6 1.8 B.a 1.8 i1.0 4.4 _29.8 48,1
rex, l ogr. g 64.9  sp. 8 4B 1 5.8, .00 280 _ 19.6 7.8..20.0 644 59 @ 27,
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Table B.2.21 Monthly Preclipitation at Alto Cajas Station

STATION: ALTO CAJAS ~ (N T am

YEAR | JaAN. . FEB., HMAR. APR. nay JUN.  JUL. AUG.  SEP, OCT. NOU. DEC. | ANNUAL
WT shAEE BRI BARET Aerhd B EEAE AR EAEE saatE REEEE bseaa 35.0 85.@ 186.3 MJ:}--A
1878 |.36.0 238.8 1084.5 57.9 8.8 6.9 8.8 8.8 8.9 15.8 77.6 112.1 643.7
1979 l161.8  93.92 83.% 52.8 2.4 38.8 12.6 2.3 2.8 51.6 98.9 194.9 673.0
1980} T4.1 18T7.6 172.9 7.6 7.3 9.2 8.9 4.9 8.9 23.8 B83%.8 ©9.7 499.9
1981 193.6 119.9 64,8 77.8 6.8 0.8 8.0 8.9 8.8 9.8 51.9 126.2 637.4
jgg2 { 89,1 B7.2 119.7 44.86 a.8 9.9 8.8 8.8 i4.% 22.7 38.2 7T2.5 428.1
1983 |- 1t5.4 24.8 12,5 7.8 6.4 6.0 4.0 2.8 8.2 5.5 67.2 24.7 218.8
1984 189.2 BT7.5 236.7 14.8 n.8 8.4 8.8 32.2 3.8 58.8 53.4 6t.2 691.90
1086 | 69.5 212.2 59.8 39.8 9.8 5.8 12,7 6.5 14,6 12.3 142.6 18.9 583.1
1986 | 44.6 188.8 78.4 63.9 9.5 2.8 g.e 3.8 6.7 25.9 63.5 114.3 5i6.6
1987 f11t.4 26.8 37.8 35.3 B.0 2.8 p.@ 8.9 9.8 13.9 164.4 1i1.7 489.6
1986 (185.5 1865.8 147.1 45,9 ii.4 0.8 9.8 8.8 8.8 3.0 41,7 126.2 586,86
MEAN |.$9.1 189.4- 91,8 48.6 4.8 4.9 2.7 5.8 3.% 21.% 76,6 85.7 542. 6
HAX. |193.6 239.8 23%.7 77.80 tt.4 38.8 2.7 22.2 14.6 ES8.0 164.4 126.2 891.8
MIN, 1 36.8 24.8 12,5 0.5 8.8 8.0 9.2 8.0 - 9.8 -p.@ 38.2 15,9 218.0
Maximum Daily Precipitation
STATION: ALI0 £AJAS : (UNTT: mm-day)
YEAR | JAN. FEB. HMAR. APR. HAY JUN, JUL.  AUG. SEP. OCY. NoU. DEC. | ANNUAL
1977 | €00 ke LE RS "rey tvne LR X IR X} ey XY e IR} tEew 45,86 45. 6
1878 1 18.2 5.5 3.8 18.7 12.6 16.9 34.8 56.5
1979 | 52.4 34.8 21.8 22.3 2.4 21.8 5.4 2.3 23.4 53.2 24.8 53.2
198@" 33.4 36.5 16.8 5.8 7.3 9.2 2.8 11.3 25.8 36.2 36.5
1981 { 38.2 27.5 '19.% 22.6 6.8 8.9 22.9 bHt.9 51.8
1982 | 23.82 24.90 26.8 2.8 18.7 16.% 18.8 17.4 26.9
1gg3 | 17.8 18.86 5.6 7.5 6.4 4.8 3.5 28.9 16.8 28.8
1884 |- 25.4 26.5 48.3 6.5 24.8 3.6 18.6 t9.5 19.9 48.3
1885 § 24.5 T2.6 2z22.8 17.5 5.¢ 8.5 6.5 14.6 8.8 48.86 18.4 72.8
1986 | 18.2 3D.4 12.9 35.4 9.5 *ese 23se sees PB4 35.4
1987 | 18.86 16.4 11.5 14.3 B.8 4B.B s 48.8
1988 | 37.8# 32.8 24.8 12.9 6.4 3.8 seees srnas 37.8
HAX. | 62.4 T .6 48.3 35.4 8.5 21.8 8.5 24.9 14,6 23.4 53.2 5i.0 12.5

Table B.2.22 Monthly Precipitation at Yesera Norte Station

STATION: YESERRA NORIE (UNIT: mm)
YEAR | JAN, FEB. MAR. APR. _HAY  JUN. Jul. AUG. SEP. OCT. NOU. DEC. | aNNUAL
1977 [t82.6 125.6 122.6 45.3 13.2 9.8 DB.8 =25.7 27.6 3%2.2 84.9 66.4| 726.9
1978 1 7.3 211.8 94,6 67.4 9.2 @.8 A.8 8.8 B.€ 46.5 97.2 166.6| 751.4
1976 {194.4 89.3 143.1. 25.2 2.6 12.5 26.3 8.8 2.8 659.1 63.7 i58.4| 753.%
t9sel113.3 98.5 96.2 31.8 9.6 @.9 8.8 14.6 B.@ 54.2 48.86 i81.3| 567.1
198t l284.8 236.7 92.5 65.4 @®.8 1.8 2.5 4.8 18.8 8.5 57.5 188.6{ £71.5
t9g2 |[18@.¢ 8.7 152.3 45.6 4.4 @2.6 8.8 8.8 4.3 29.4 68.5 201.8| ©586.4
1983 128.56 €3.1 28.6 14.8 6.5 2.3 6.5 2.5 14,3 26.1 75.4 32.5| 411.1
1984 (326.2 '68.4 326.4 8.8 6.8 9.8 8.8 22.2 8.8 58.4 184.7 92.6 {1,801.9
1985 | 76.8 261.8 66.8 34.82 5.8 8. 1.5 14.2 7.5 8.2 148.56 127.2] 968.7
1986 58.1 273.2 74.4 5.9 9.8 6.8 9.2 B.9 17.@ 36.8 T4.6 236.5| 826.8
1987 J165.2 65.7 38.5 78.6 @.2 ©.8 8.9 0.9 0.8 19.3 151.3 88.5] 599.1
1998 |148.2 157.% 233,7 bB.4 14.8 8.4 9.8 _B.8 1]1.8 56.8 29.8-178,3 | 879.3
HEAN [145.2 145.2 122,65 42.8 4.5 2.1 2.5 T.¢ 8§.6 365.2 83.8 135.9| 736.3
HAX. |328.2 273.2 326.4 78.6 14.8 2.5 28.3 32.2 27.6_ 59.1 151.3 236,56 |1,0081.9
pMn, 1591 6B, 4 28 6  $.8 B.P 9.8 9.0 BB 9.8 8.2 p9B 32 5| a1i.l

Maximum Daily Precipitation

STATIGN: YESERfA NORTE (UNIT: mm-day)
YEAR | JAN. FEB. MAR. APR, HAy  JUN. JUL. AUG. SEP. OCT. NOY. DEC, | ANNUAL
1977 [ 33.7 37.8 42.8 1B6.@ 9.9 @.8 9.8 18.5 16.8 30.8 12.3 42.8
1976 §.11.9 -38.8 15.2 28.9 21.4 15,8 24.3 38.8
1979 [ 53.2 26,3 '24.8 9.4 1.6 12.5 18.B 2.9 28.8 19.4 28.3 53.2
1980 | 25,3 34.2 25,8 11.8 8.8 ©.5 19.3 19.8 17.5 42.3 42.3
1981 [ 0.8 73.8 34.8 15.3 1.e 2.5 4.8 3.5 4.8 158 65.2 73.9
1982 124,89 208.8 23.9 t9.8 2.4 2.4 14.2 28.8 4a.2 4@.2
1983 { 35,2 27.8 18,9 4.8 3.2 2.3 5.5 1.5 t.8 286.84 18.8 12.@ 35.2
1984 | 49,8 16.3 97.@ 32.2 33.6 28.5 22.3 a7.8
1986 [ 19.3 64.8 27.5 2.0 3.8 1.5 14.@ 5.3 8.2 46.8 4B.@ 64.8
1966 | 11.0 66.5 39.5 ©5b5.9 8.8 298.8 22.5 68.9 68.9
1987 § 48.7 26.5 21.8 28.4 16.3 48.2 24.0 45.2
1988 {1 36.9 24.8 53.8 28,8 8.6 5.8 11.9 _46.8 12,8 _33.8 53.0
neY. | 53.2 78,0 87.@ 5b.B 9.9 12 b g @ 32.2 11.8# 45.8 46.2 BB5. B 97. 8




Table

B.2.24 Monthly Precipltation at Junacas Station

i

NIT o B

STALION: JUNACAS o o .

YEAR | JaN. FEB. MAR. APR. HAY  JuN.. JUL. AUG, SEP. QCY, Nou. DBEC, | ANNUAL
1977 laveetr srarr bsasea darves vrasxe andan AEEHE X3V E FLEIE vodE ara R 13,8 LELERE B
1978 { 1.8 180.8 68.9 47.8 2.8 .8 8.8 6.8 9.0 18.8 3J.0 187.0| 624.8
1979 [e¢8.8 91.8 i25.86 0.9 B.B 37.9 =23.9 9.0 4.6 45.8 127.5 78.8 | 8l1.8
1980 §181.4 92,2 86.5 18, 2.8 9.8 B8 4.8 0.0 12,59 24.9 35,9 467, 4
1981 {223.8 1292.1 49.8 S56.8. @8.8 9.8 0.8 2.0 B.8 14.8 s2.0 96.8| s6p2.g
1982 | 43,1 6§3.2 186.8 13.9 8.9 p.8 8.8 -9.@ 39.8 S57.B 28.8 129,08 -627.1
1983 {168.5 1i2.9 5.8 21.8 8.0 B.6 8.a 2.8 8.8 11.2 4R.7  85.9 413.56
1984 {365.5 117.9 284.8 12.8 9.0 2.8 @.9 35.8 8.8  37.0 92.0 113.¢9 915,56
1985 { 76,98 148.0 16.¢ 22.8 9.2 20.8. 9.8 18.8 30,0 Q.0 -189.84 (33.0{ 644.9
1986 | 74.8 259.0 115.8 15.8 9.2 2.0 8.0 8.8 8.8 21.8 34.9 208.0 T26.8
1987 1267.8 193.8 24.86 37.8 0.9 2.9 @.8 0.0 2.9 57.1 96.8 - 8.0 573.1
1998 147.% 1560.9 147.8 82.h B8 BB B.9  B.0 B.® 3.9 . 18.® 116.m1 788,0}
NEAN ji68.5 130.6 81.6 28.6 B.2 5.2 2.1 5.4 6.7 26.1 67.2 98.8] 638.9
MAK. 1385.5 256.8 284.8  82.8 2.8 37.8 23.4 35.@ 39.8 57.1 189.9 208.B| 46,8
MIN, 1 43,1 53, 2 5.0 @B.B B.B 0.8 8.8 B.0 a.8_ 9.8 158 8.0 413.5

Maximum Daily Precipitation .

SIATION: JUNACAS : AUNIT: M
YEAR | JAN. FEB. HMAR. APR. HMAY  JUN. JUL. AUG.  SEP., OCT. NOU.,  DEC, | ANNUAL

rl_g']'? SEB L4 AN EE SRV E VEAEC EABBS I ABAD SOGEE 4L EEE FE AP HOwEe o_-lni .83.8 | £53.08
1978 | 22.9 58,8 32.2 17.@ 18.0 24.98 19.9 60.9
1979 1 78,8 11.8 21.9 37.8 15.8 4.5 . 45.% B2.0  24.3 B82.9
1980 | 3P.@ 26.9 23.8 0.8 1.8 4.8 2.5 .18.8 2.2 ‘33.8
1961 | 57.8 46.5 3%.8 22.0¢ 2.0 12.8 31.8 41.9 57.08
19g2 | 12.8 28,9 38.2 6.1 39.8 19.8 26.8 35.0 .39.8
1983 | 45.8 41.08 4.4 21.8 11.8 16.5 58.0 50.6
19844 45.4 2.8 &9.8 12.8 35.9 2t.8 25.4 27.@ 2.8
t985 | 26.8 36.8 16.8 15.8 29.8 18,8 302.9 36.86 35.8 36.8
1986 | 23.8 35.8 36.¢6 15.8 2.8 18.8  35.8 36.9
1987 | 38.B 23.8 24.8 25.0 25.8 3B.8 : 36.9
1988 1 36,8 49.6 36.8 16.8 : 23.9 16.8 27.8@ 8.8
noxX. 1788 728 59.8 25.08 1.8 37,8 158 35.B8 39.9 45,8 £2.B 53 87. 8

Table B.2.23 Monthly Precipitation at San Pedro Station
STATION: SAaN PEDRE DE BUENQ UISTA S AUNIE: mm)
YEAR | JAN, FEB. nNaR.. APR, MAaY. JUN. UL, BlUG, SEP. 0OCT,  NOU, DEC. { ANNUAL
1GTD feewen aerss ranvte satdan wbvias sbnat shats sebas asius seesr 45,2 |54, 0 aeine
ig98e | 88.8 65.8 1B1.5 8.8 4.7 B8 8.8 B.®D B.9 36.2 . 271.i *3.2] apz.2
1981 §{i5t.8 164.8 &7.6 27.0 8.2 a.1 2.8 18.3 3.5 23.2 7T8.7 117.3]| 646.%
1982 | 85,1 28.% g2.2 21.@ 3.4 8.8 B.8 @.4 22.2 21.7 28.7 13B.7 433.9
1983 { 67.3 35.7 7.6 12.9 B.8 9.0 8.9 8.2 8.2 12,8 47.5. TB.7{ 268.8
1984 [188.7 88.4 285.4 4.3 2.8 8.9 9.8 26.8 B.9 45.4 82.9 185.8| 733.6
1988 § g4.8 178.7 17.4 32.¢ 3.4 8.8 8.8 71.§ 1.6 15,2 72.6 186.3 ] 596.%
1986 {i22.t 217.4 79.9 24.3 .0 9.9 9.8 9.8 8.2 . 7.4 ti12.4.168.5{ 7T23.7
1987 [236.8 53.5 65.8 28.5 6.3 8,8 8.8 9.8 8.8 2.6 26.7 £8.4] 385.1
1988 159,99  46.8 178.8  49.7 8.2 ®.2_ 9.5 ®.8_ 9.4 9.6 33.1 168.3] 827.9
HEAM 1127.5 9B.1 B8.4 21.2 8.9  £.9 9.2 5.1 4.2 19,1 bd4.] 118,81 537.7
HAX. [206.8 217.8 285.4 4@.7 4.7 0.1 - 2.8 PpB.8 22,2 45.4 l12.4 186.3 1 T33.6
fMiM. 1 67.3 g8.5 7.6 4.3 B8 8.9 #.B 8.8 8.8 28 2{ 1 2641 268.8
Haximum Daily Precipitation
STATioN; SAN PEDRO DE BUENA UISIA - JIUNIT: mmoday)
TERR ] JaM, FEB. MaR, APR. May JUNM., _JUL.,  aUG. SEP, GCT. NOU, DEC. | aNHUaL
fOTT tor0de snare sad4a waksn 29884 S0 344 EHLLS S EAES wehkba So bl 22,8 34.5 | 34.%
1268 | 42.92 25.8 24.9 3.6 2.4 11.0. 1.3 36.2 48,8
19814 37,1 T1.4 2.3 i%.2 6.2 8.1 2.8 17.2 2.6 t,.2 21.8 23,8 71,4
1962 § 21.8 8.9 23.4 12.3 2.1 B.4 9.3 6,8 16.7 &8, 50,
193 | 22z.8 19.4 2.8 1.8 tares Feeat avara soay 2.8
1984 brases 17,2 65.8 2.5 2.0 2.9 22.8 2B.3 34,0 60,8
19%6 § 26.5 32,7 AR 70.8 4.7 1.8 8.3 28.8 "3t7.9 37,9
1986 | 35.9 47.9 srvav 15,3 B.2 8.3 44.3 48.8 AT,
1927 ] 43.2 4.4 AG.8 . 14.9 2.4 1.7 5.2 15,1 43,0
A58 aR.b 10,3 53,1 33,4 ME e B4 5.4 19,6 353 53,1
nad, lA3.8 Tha 508 2304 3.0 B3 2B en@ 9.3 eon 44,3 BB 11,4
B 18



Table B.2.25 Monthly Precipitation at Gamoneda Statlon
‘STﬁ[jﬁN:*GﬁneNEDﬂ '

. § (Ni‘:m
[ vEar | JAN. " FEB. HAR. APR. HMAY __JUN. JUL. @UG. SEP. OCT, NOU. DEC. | nNNUAL
|9?9 ‘!?-_#.0 AR Bt AR ED B S NF CEEAY rReEA AeaAd AeAEs ses s 38.4 131.0 R
1980 {105.7 86.4 §3.8 31.3 25.1 8.9 B.1 1.6 0.1 44.08 -20.4 47.7{ 416.1
1961-1145.2 166,68 84,8 42,4 1.5 8,9 8.2 11.8 2.3 19.8 55.8 7T2.1 581.6
1982 [128.1::72.6 84.24 31.7 4.7 8.8 8.8 8.1 15.9 15.9 38.2 148.5| S41.2
"tg8s3 | 7.2 48,3 2.6 18,7 B.8 8.8 3.8 8.2 8.6 12.8 35.1 66.9] 263.4
1984 [296.6 83.6 178.2 1.5 4.1 8.0 Aa.2 18.2 B.68 41.6 B89.8 136.9| 77¢.1
1985 |-88.3.178.4 - 8.8 34,6 ©.8 2.8 9,1 12.7T 5.8 2.2 98.% 120.5| H46.D
1986 [.79.7 -191,3 83.6 24.3 9.8 5.8 @.@ 0.0 3.9 6.9 87T.7 t49.1 525.8
1987 1183.9 62,9 22,3 23.6 8.6 8.1 9.8 8.8 8.4 6.4 7T9.6 41.2] 430.9
1988 |178.6 _94.6 t194.8_42.3 0.2 9.8 9.4 4.8 0.2 7.6 31.2 96.4] %54.8
HEAM 1135.8 197.1 68.4 8.8 3.6 9.1 ®.4 4.9 4.2 17.4 ©1.6 1911 597.5
HAK. 1235.6 191,3 170.2 42.4 2B.1 8.9 3.8 _18.2 15.9 44.8 99.8 140.5] 778.1
N, 1 J76.2 48.3 2.6 1.5 9.8 8.8 _ 9.0 a.8 9.1 2.2 28,4 a1.21 283 .4
Haximum Daily Precipitation
STATI0N: GANONEDA (UNIT: mm-day)
YEAR } JAN,  FEB. MAR. APR. HAY _ JUN., JUL. RUG. SEP. 0OCT. NOV. DEC. | ANNUAL
19T [Poves #4ads 3vsse 200b4 Saure esass L8ear TIGES Hbadd avhEs 14.7T 24.8 24.8
1980 | 22.8 26.8 9.3 10.2 26,0 8.9 4.1 1.6 8.1 g.2 6.8 11.5 26.8
1981 }34.3 '55.5  26.9 16.8 1.5 2.2 19.% 1,2 4.3 2¥.3 15.7 55.5
1962 | 35.8. 16.5 2@8.¢ 17.2 2.9 8.1 12.5 8.1 1i8.2 37.4 37.4
1963 | 14.8 12.3 8.9 8.3 6.5 3.8 6.1 8.5 11.8 12.% (2.7 14.9
1984 35,8 26.6 655.8 8.8 8.1 i8.2 8.6 8.3 23.7 33.5 55.8
1985 | 3.2 4t.2 4.5 32,2 B.1 18.9 5.8 2.2 33.1 37.B 41,2
1986 | 23.9 '41.2 2308.2 16.6 2.8 4.5 26.% 21.3 ai.2
1987 1 53.6 31.6 11.5 17.4 8.6 8.1 8.4 8.5 21.6 208.4 53.5
1988 | 6.1 2B.3 23.5 26.7 8.2 7.8 23.5 18.3 56, 1
nax, 185,1 B5.%5 55,8 32,2 259  pog 3@ 182 12.5 18.3 33,1  37.4 56,1,
Table B.2.26 Monthly Precipitation at San Agustin Statlon
STATION: . $AN AGUSTIN NORTE (UN1T: mm)
YEAR | JAN.  FEB. WAR. GPR.  HAY. _ JUN.  JUL. AUG.  SEP. OCT. HoU. TBEC, | ANNUAL |
]3?9 SHRIEE LRSS KABBE SATEN BEVGE $VEUD LEeds FEOEF TEESE SeEhE 33.7 132.6 LR E]
1980 | 44.5 80.8  22.2 61.6 25.1 a1 2.8 2.2 8.3 43.8 13,8 21.7] 309.t
1981 |181.8 89.8 27.5 58.2 9.5 8.2 8.0 12.86 9.9 12.8 4.8 68.81{ 452.9
19821 8.5 24.% 44.% 1.5 1.8 8.2 @.8 2.6 4.8 18.5 14.5 182.8{ 263.8
ig82 | 4.6 '22.8 - B.@ 4.5 9.8 @.2 B.8 9.2 19.84 11.5 15,5 26.8| 129.%
ig84 159.p 38.8 111.¢4 P.® 9.2 B.p 0.4 18.8 8.8 558 69.8 53.5| 495.5
1985 73.6 ‘82,5 2.9 TH.5 B.®@ H.8 @.9 6.5 5.5 @.8 585 46.5| 345.5
tgss.| 27.5 65.6 39.8 6.8 @.@ @.¢ 8.8 Q.8 5.8 4.8 9.8 85,94 =z22e.5
1987 Fv9.5 24.5 15,8 2.0 8.6 2.9 9.8 8.8 6.8 5.8 42.5 68.9} 231.5
1988 | 295 32,8 39.B 78.0 1.8 9.3 B.8 B.8 B.9 B.8 26.89 52.8| 257.5
tHEAN | 76,1 SP.9 33.4 31.2 3.1 .8 B.9 3.2 2.7 {5.9 28.4 64.5] 309.5
.uax, 181,28 89,8 111.4 98.8 25.1 8.3 6.8 '12.9 1.8 55.8 63.8 132.6! 495.5
RIN (27,5 22,8 BB 9.0 o6 0. 9.6 9.9 BB 9.6 6.8 21 7] 1295
Haximum Baily Precipitation
STATION: SAN AGUSTIN NORTE (UNIT: mm/day)
YEAR | JAN. FEB.  TAR.  APR.  Hay JUN.  JUL. sUG. SEP, OCY. MNOU. BEC. | AHHUAL
197G Mesas ssase 2r0tv 30vss 220k cnmee Besss 24stx absse sases 12.8 39.4¢ 398.8
19861 11.8° . 35.8 1@0.2 3B.8 25.1 @.1 25.8 18.6 11.8 39.90
1981 | 49.8. 32.8 15.8 21.8 'B.% 18.8 g.g 3.8 33.8 48.0
1982 18,8 8.5 18.% 1.% 1.8 2.5 4.8 t2.p 9.% 39.8 39.¢
1983 1 18.8 18,8 _ 4.5 t16.8 11.5 6.5 18.5 18.9
1984 {35.8 ~11.8 §5.6 1.8 3¢.e 30.8 18.95 55.5
185 | 26.8 - 38.6 2.8 49.8 6.5 5.5 28.8 15.% 4.9
1986 ) 8.% -28.8 20.% &.% 5.8 20.% 28.5
189871 286.0 16.8 18.5 5.8 30.8 seres 38.8
(1988 ). 9.8 1B.6 6.5 18,5 1.8 15.2 18.5 16.5
MAx. 1 4p. @ 39.9 EB5.5 4B B 25.1 8,1 8.9 8.8 18.8 38.8 38.8 39.9 55.5




Table B.2.27 Monthly Preclipitation at Santa Ana Station
STATLON: SaNTa aNfA (Pte. Caeccelers al Chacal (UNIT: mm)
| YEAR | JAN. FEB. HAR., APR. HAY JUN, JUL. AUG.  SEP, QCT. NOU. DEC, ! ANNUAL’
197 T [soses setas ereae toeeto Sodanr eress +20aa Shpss t24ad Hitss e300 66.56 LR RS
1978 [121.7 1498.5 55,3 28.6 0.0 2.8 8.0 8.0 8.8 46.7 48.7 123.4 6564.9
1978 131.6 €88.8 6Y.3 1.8 5.5 7.9 5,8 2. 9.9 5.8 36.4 {16.4 485.%
19601 81.6 82.2 34.3 53.1 3T7.5 B.9 8.9 n.8 8.8 8.8 28.3 46.3 363.3
1981 1185.2 199.3  44.8 24.6 2.8 2.8 8.8 2.1 2.8 1.1 45.9 468.8 481.9
1982 1 98.8 16.2 34.7 5.8 9.0 8.0 8.8 8.8 .3 11.8 7.8 386.0 4791
1883 1 87.7T 39.8 2.9 2.1 2.9 8.9 9.4 8.6 8.6 11.% 23.7. 1.6 167.8
1984 1 83.3 21.9 118.1 8.8 8.8 e.e 8.8 25.@ 8.8 3t.1 b7.4 B94.3 431.1
LUBE [ssusi sscas sosss 20880 +htnat niddon tores +daas AtaAka Haddst Lebda wawas LERE R T
QG Jeeohe sawvus 2asts Chets FarEs 4080 HATHE AmaNt TEEEE FETO0E CE LI EHEHO [EX X EY
fO987 [rsss s waaaa AN4 B4 SELES HIRTE AVEEE TREEL Saess S AR REA sab e 54.8 rraea
1988 191,99 68.2 1656.2 43.2 2.8 8.9 4.9 8.0 A.9 17,6 64,4 (44,3 676.8
NEAN 26,2 €8.1 ©5.8  19.6 5.4 9.9 8.8 3.8 B.4 22.4 36,9 199H.9 446, 2
RAx. j195.2 148.5 165.2 53.1 37.5 7.8 5.8 25.8 2.8 58.6 5T7.4 306.8 676. 8
ik, | 81.6  16.2 9.8 2.0 2.8 8.1 0.9 0.9 9.0 R.B 1.2 1.61 167.8
Table Maximum Dajly Precipitation
STATION: SANTA AND (Pts. Carreters ol Chacol (UN1T: mmsday)
YEAR { JAN. FEB. MaAR. aPR. HMay JUN, Jul. AUG. SEP. OCT. NoOU DEC. { ANNMUAL
JUTT lrsats c+r9e nados 90aer o018 FE IIES4 +HETE SOCES LTS SEASSE PTG £0.3 29.3
18 | 21.3 31.2 18.2 9.2 1.3 26.8 26.2 31.2
1978 | 47.9 22.1 18.4 a.7 4.1 7.9 5.8 2.8 36.8 14.9 29.8 47.8
986§ 7.2 27.2 1d.0 19.5 37.% 8.6 16.4 37.5
1981 } 43.2 30.t1 16.3 8.1 2.1 1.7 18.t 16.8 8.1 43,2
1@82 | 32.4 5.3 8.8 2.9 8.3 6.8 4.8 98.86 98.6
1983 3 22,14 9.8 8.7 2.4 8.6 151.% 8.6 1.6 22.4
jon4 17.3 4.7 CB.3 #2643 24283 waske Grndr P EN0 NPT SEPEE FLERE ws e 8.3
{85 [ores9 seeus ssats Gt sas LFLIL SAEAE BB NS SHEESFE AAEEE BOCEE SELRE v bR LR
1988 S bS LR N L LI *rdas LA A Y LE R NN ER B NN ) LE N AR ] AR R RN ] LR R NN LR trah
1987 Ist v e sates tasts 48sse wrees 2300e POBPT +3008 2508 SH4IN T2.8 1i6.7 T2.8
1088 | 67.0 8.6 39.8 35.8 7.8 36.8 47.0 67.8
Max. 1 67.8 31.2 39.8 36.8 37.65 7.8 5.8 2.1 1.7 36.8 72.8 98.5 98.8
Table B.2.28 Monthly Precipitation at La Cabana Station
STATION: SANTH ANA ( LA CABANA) (UNIT:  ma)
| YEAR | JAN. FEB., HNMAR. APR, HAY JUN. JUL. nbG. SEP. OCT. NoU. DEC. | aNNUAL
1979 134,86 23.8 23.9 8.9 2.8 19.8 8.¢ e.2 g.¢ T1.8 41.6 909.9 487.8
1989 | 82.5 187.4 58.8 34.4 18,7 B.8 9.9 8.8 #.8 AT.8 12.2 48.2 481.2
1881 N16.2 171.2 5.8 %.9 2.8 e.8 2.9 5.8 8.9 19.2 197.9 59.6 939.1
1982 | 66.4 3B8.8 66.7 25.40 B.8 B.8 a.2 B.58 67.8 48.8 35.9 162.6 528.7
1983 | 82.5 48.% 5.8 2.9 2.8 %.9 9.2 8.9 9.9 i5.% T8.7 ©£3.3 299.8
1984 2§2.7 68.3 59.8 6.9 8.2 8.8 8.8 45.9 8.2 48.4 25.8 51.7 493.9
h_i.§35 EE.T J13.5 *+484 284647 43%4% 4444 % 23495 28208 % htbbs Fosms Sosvss 24350 PP
REAW |121.4 81.1 28.5 8.5 1.5 2.7 8.8 7.1 9.6 34.4 43.8 87.9 388.1
Hay. R212.7 171,2 66,7 34.4 18.7  19.%9 B.% 4%.B_ 67,8 T1.® 187.9 162.6 538.1
MiN. | 65.7 29.0 g.a 8. 8.8 8.8 8,8 2.8 9.8 15.0 12.2 48.2 2939
Table Waximum DPaily Precipitation
SIaTION: Saiia ana (1o cARANAY (UNIT: mmsday)
JYEGR | JAN.  FEB. MAR., APR.  MAY JUN., JUL. AUG., SEP. OCY. NOU. DEC. | ANNUAL
1472 1 6B 8 22.6 28.8 1.9 32.8 20.0 26.9 68.a
1928 § 38.8 42.5 28.3 18.2 1¢.7 20.2 12,2 28.8 4.6
ig2] | R2.8 45.% 5.8 13.6 27.2 38.6 62.8
1g9gz § 19.6 38.B 49.2 £5.8 67.8 48.8 2¢4.8 49.9 67.49
1482 | 35.8 43.% i5.9 38.5 18.6 48.5
1924 § 42.2 22.4 35.6 45.0 26.4 25.@ 27.2 49.2
1 1925 { GB. O AR .E eresr 20004 28004 90485 44040 S48BE S5aAN 2444l 4EVEe SRS 8.5
e s 56.8 4g.b 48,2 25.8 10,7 2.9 8.0 45 .8 67,8 48 @ 3865 4920 87,8

B - 20



Table B.2.29 Correlation of Monthly Precipitation

[Gtation . Alto Yeéera San unacas Gamoneda San Santa La 1 Tarija : Tejar
L Cajas | Norte |Pedro Agus. | Ana__ | Cabana [ AASANA | Uni.
Alto $fk | 4.739 | B6.5731 5.739 1 8.6402 [ 2.333 1 5.124 | 7.622 [13.751 | 14.390

cajas | keekkr 11,235 170.885 | 1,033 | 0,862 170,541 | 0.669 | 0,667 1 0.827 1 0.878

Vesora | .93 [ Beikes | 2.430 | 2,503 | 8.503 | 2.550 | 2.6161 6.625 8.857 | 9.920

Norte -] 0.6862 | ¥re¥kE | 0.696 ) 0,820 1 0.663/ 0,381} 0.551] 0.508 ) 0.680 ) 0.719

Gan[LL.536.]..09-088.| FeEket | 6,050 1 4.606.| 5025 -0.279 | 5.383 | 8078 | 8.016_
Pedro | 0.714 1 L1681 | Fpxkid 1,002 0.878 |.0.468 1 0.7¢9.1 0.755 ] .0.941 | 1.016

Jumacas | 0.6%5 1 0.803 | 0T7s1 Dkkeeat 10076 T 07505 1ot sas T oTsel o 08 10 e

" "T8.508 | 5.382 | 0.656 ] 2.380 #*% ¥ 172,151 | -1.530 | 4.069 | 6.754 | 7.008

Gamoneda | 0,797 | 1,260 | 1,007 | 1,126 [¥kekek | 0,538 0,787 [ 70,765 | 0.991 | 1.083

Gan  113.065 116,823 | 12,604 [14.137 T 559 FRkkE | 2,555 | 9.818 [19.73] 50,900

Agustin | 1.184 1 1.726 1 1,259 L4711 1.273 | #bedkk 1.053170.982°| 1.193 | 1.315

Ganta 118,880 90,818 118.233 | 18,308 118,039 | O.171 | Fekvkx 112,753 | 18.932 | 18,328

Ana 0.751 | 1.099] 0.748 ] 0.934 1 0.788 1 0.603 |*kekdx | 0.724 | 0.894 | 0.925

Ty T s T 076 | o aos |9 961 T a der | o.576 [bdes (15919 15300

Cabana ) 0.842 [ 1.269] 0.904 ] 1.147 ) 0.942} 0.657 | 0.827 ; ks | 0.877 | 0.984

Tari1a 17588 170138 | 0.092 | 5.835 | 2.852 | 4.057] 0.331 | 0.450 | #tbekk | 2,703

AASANA ) 0.664 | 1,012 0.892 1 0.918 ] 0.820 | 0.417 | 0.716 | 0.6884 | #kkkkk | 1,009

“Tejar 110.399 | 7.523 | -0.693 | 4.700 T 1.663 | 4.141 | 2,068 | 1.684 | 0,960 | kkkr

Uni. |T0.645 10,097 170.835 10,883 1 0,776 1 0,398 1 0,751 10,691 | 0,928 | khkikkk

Upper & a
Middle: b_ Y=a+ bX
Lower 1 r 2



Table B.2.30 Supplemented Precipitation of Alto Cajas Station

STATION: ALTO CATHS (UNIT: mm)

YEAR | JTAN, FEB, HAR, APR. MAY JUN JUL . AluG, SEP. 0CT, NOV, DEC. ANNUAL
19774 126.1 88.4 §86.6 35.2 14.0 5.0 6.0 22.2 23.5 35.0  85.0 106,3 627.9
1978 | 36.@ 239.8 104.5 §7.9 6.0 0.9 2.9 0.9 9.0 15.8 77.6 112.1 643.7
1979 | 151,86 93.6 83.5 52.8 2.4 30.9 12.6 2.3 @¢.a §1.6 88.9 104.9 673.0
1980 | 74.1 157.6 72.9 7.6 7.3 9.2 0.0 4.9 2.a 23.8 63.8 69,7 490.9
19811 193.6 119.9 54.@ 77.9 6.8 0.0 0.0 8.9 0.0 0.9 51.0 126.2 637.4
1982 | 59.1 57.2 119.7 44,6 6.0 0.6 0.0 0.8 14.1 22.1 38.2 72.5 428.1
1983 | 175.4 24.8 12.5 7.5 6.4 0.0 4,9 6.0 0.0 5.5 57.2 24,7 218.6
1984 | 180.2 §7.5 230.7 14.8 9.9 0.6 0.9 32.2 3.0 58,8 53.4 61.2 691.0
1985 59.5 212.2 59.8 39.¢ 2.0 5.0 12.7 6.5 14.6 12,3 142.6 18.9 583.1
1986 44.6 188.8 79.4 63.9 9.5 6.9 0.0 0.0 6.7 25,9 63.5 114.3 516.6
1987 | 111.4 26.8 37.% 35.3 @.e 6.0 0.0 0.8 0.6 13.90 164,4 111.7 499.6
1988 | 185.5 165.8 147.1 45,9 1t.4 9.9 2.0 2.6 0.9 3.0 41,7 126.2 586.6
MEAW [ 101.4 167.7 98.6  406.1 4.8 4,2 2.4 6.4 5,2 22.2 1.3 87.4 549.7
MAX. | 193.6 239.8 238.7 77.0 14.9 30.9 12.7 32.2 23.5 58.0 164.4 126.2 691.9
MIN. 36,9 24.8 12.5 7.5 8.0 0.9 8.4 0.9 9.9 6.0 38,2 _18.9 218.9

Table B.2.31 Supplemented Precipitation of Yesera Norte Station
STATION; YESERA NORIE (UNIT: pa)

YEAR | JAN. FEB. HAR, APR. HAY JUN, JUL . AUG. SEP. ocT. MOV, DEC. ANNUAL
1977 | 82,6 125.6 122.9 45.3 13.2 @.6 8.9 25.1% 27.6 32.2 84.8 66.4 726.9
1978 | 7.3 211.8 94.6 67.4 9.9 0.6 8.9 2.9 0.9 46.5 97.2 166.6 751.4
1979 | 194.4 80.3 143.1 25.2 2.6 12.5 20.3 8.0 2.8 59.1 63.7 15@6.4 753.¢6
1980 | i13.3 98.5 96.2 31.8 8.6 8.9 0.0 14.5 0.0 54,2 48.6 101.3 567.1
1981 | 204.8 236.7 92.5 65.4 2.0 1.9 2.5 4.0 10.9 8.5 57.5 i88.6 871.5
1982 | 100.8 88.7 152.3 a5.¢e 4.4 a.a 0.9 0.9 4,3 29.4 60.5 281.90 686.1
$983 1 120.5 83.1 28.6 i4,8 5.5 2.3 5.5 2.5 14.3  26.1 75.4 32.5 411.1
i984 | 326.2 60,4 326.4 0.0 Q.0 6.0 ¢.0 32.2 B.8 58.4 104.7 93,6 kekkkkd
i985 | 76.8 261.86 66.8 34,9 5.0 2.9 1.5 14.2 17.5 8.2 148.,5 127.2 760.7
1986 | 50.1 273.2 74.4 65.0 0.9 0.0 6.0 0.0 17.9  36.0 74,6 236.5 826,38
1957 | 165.2 65.7 38,5 70.6 0.0 0.0 6.@ 0.0 0.@ 19.3 151.3 88.5 599.l
1988 { 140.2 157.5 233.7 50.4 14.8 8.4 6.9 0.8 11,8 56,9 29.8 178.3 879.3
MEAN | 145.2 145.2 1i22.5 42.8 1.5 2.1 2.5 7.8 8.6 36.2 83.0 135.9 736.3
MAX. | 326.2 273.2 326.4 7.6 4.8 12,5 20.3 32.2 27.6 59.1 151.3 236.5 ¥kxiky
MIN, 501 60.4 28,6 0.9 2.0 6.6 0.9 8.0 0.9 8.2 29.@ 32,5 4d11.1

Table B.2.32 Supplemented Precipitatlion of San Pedro Station
STRTION: SAN PEDRO DE BUENA VISTA (UNIT: mm)

YERR | _JAN. FEB. MAR. APR. HOY JUN, JUL.. _AUG. SEP, QcT, NOY. DEC. ANHUAL
1977 129.5 89.9 88.0 34.8 11.6 2.9 6.0 20.3 21.6 24.9 61.5 48.7 532.9
1971871 49.3 149.9 8.3 49.3 6.0 @.0 6.0 0.0 6.0 34.8 70.1 118.4 540.1
1979 | 137.7 58.3 1te02.9 20.0 4.2 11.1 16.6 0.0 3.8 43.6 45,2 154.9 597.4
1950 | 68.8 68.8 tel1.5 8.8 4.1 8.9 6.0 0.0 0.8 36.2 21.1 73.3 4@3.2
1981 | 151.8 164.8 67.6 27.9 8.2 e.1 2.0 18.3 3.5 23.2 7.7 117.3 646.5
1982 85.1 28.5 92.2 21.0 3.4 8.0 @.0 2.4 22.2 21.7 28.7 130.7 433.9
1983 | 67.3 35.7 7.6 12.9 9.0 8.0 0.9 0.0 8.0 12.0 47.5 70.7 260.8
1984 [ 180.7 88.4 205.4 4.3 2.9 @.0 2.0 20.0 8.9 45. 4 82.9 1@5.6 733.0
1985 84.6 178.7 1.4 32.0 8.0 8.6 2.0 7.6 1.6 15.2 72.6 186.3 596.0
1986 § 122.1 217.8 79.9 24.3 0.0 8.0 6.0 0.0 8.2 7.4 112.4 160.5 723.17
1987 | 206.8 58,5 55,0 20.5 6.0 0.0 8.0 0.0 0.6 2.4 26.7 20.4 386!
1988 | 159.9 16.8_ 178.0 49.17 8.2 8.@ 0.9 0.0 8.4 8.5 33.1__168.3 627.9
MEAN | 122.0 28.4 87.8 24.5 2.0 1.2 1.6 5.6 5.2 23,9 56.9 112.9 %540.2
MAX. | 206.8 217.8 205.4 19.3 11.6 1.1 16.6 20,3 22.2 45.4 1t2.4 186.3 733.6
HIN. 49.3 28.5 7.5 4.3 6.9 2.0 0.0 2.9 0.9 2.6 21.1 28.4_ 269.8

Table B.2.33 Supplemented Precipitation of Junacas Station
STATION: JUNFICAS (UNIT: mm)

YEAR | JAN. FEB., HAR, ApPR. HAY JUN, JUL. AUG. SEP. GCT, NOVY. DEC. RAMMUAL
1977 | 152.3 105.5 103.3 39.7 13.1 3.9 @.0 23.¢6 25.2 28.9 72,1 113.0 680.0
1978 91.9 18@.0 58.0 47.0 6.9 @.0 8.0 0.0 6.0 18.9 31.06 107.0 524.0
1979 | 288.0 91.¢ 125.9 @.0 0.0 37.8 23.0 0.0 4.5 5.0 127.% 70.8 @©1l1.8
1980 ( 191.4 92.@0  946.5 i9.9 2.0 @.0 D.a 4.0 6.0 12.5 24,9 35.@ 467.4
1981 | 223.0 120.1 49.8 56.0 0.@ Q.9 0.9 2.0 B.0 14.9 62.0 96,0 622.9
1982 | 43.1 53.2 166.8 13.0 0.0 0.0 0.9 Q.9 39.0 57.9 26,0 129,86 527,1
1983 | 158.5 112.9 5.0 21.0 2.9 0.0 0.@ 0.9 0.0 11.9 496.7 65.3 413.5
1984 | 305.5 117.4 2084.0 12,0 0.9 2.0 0.0 35.9 @.0 37.6 92,8 113,86 915.5
1985 | 76.@ 14@.0 16,9 22.9 6.0 20.0 2.8 18.9 30.9 6.6 189.8 133.86 044.0
i986 | 74.0 259.2 115.@ 15,0 6.0 @.0 9.0 6.0 6.6 21.0 34.0 208.0 726.0
1987 | 267.9 1e3.0 24,0 37.4 ¢.9 9.0 é.a 0.0 8.8 57.1 95.0 2.0 573.1
1988 1 147.0 169.0 _147.9 §2.0 a.0 8.0 0.0 0.0 0.8 23.0 16,9 i16.0  700.0
MEAN | 167,2 128,85 92.5 29.6 1.3 5.0 1.9 6.9 8.2 26,4 67.4 98.8 633.8
KRX. | 395.5 259.0 204.9 g2.0 i3.4 37.9 23.0 36.0 39.@ 57.1 189.8 208.0 9i5.5
HIN, 43,1 53.2 5.9 Q.9 9.0 8.0 9.9 2.9 a.@ 0.0 16,6 .0 _413.5
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Table B.2.34 Supplemented Preciplitation of Gamoneda Station

STATION: GAHONEDA CUNIT: nm)
CYEAR | JAN. _FEB.__ MAR. APk,  NAY JUN. JUCTAUG. SEP, OCT. ROV, ~ DET. ANNUAL
1a77 [124:6 86.8 85.0. 335 123 3.9 .0 28.5 21.8 24.9 5%9.7  47.5 52d.%
(o8 | 48,1 143.9  66.2 48.2 0.0 0.0 3.0 2.0 .8 34.3 67,9 14,0 52°‘6
979 | 132.4. 56.7 98.4  20.2 5.2 11.8 17.@ 2.0 4.8 42,7 36.4 131.8 S558.&
1980 | 105.7 85.4 . 53.8 31.3 251 8.9 8.1 L. 6 .t 44.9  20.4 47.7 416.1
1981 | 145.2 155.0 84.8  42.4 1.5 8.0 8.2 11.6 2.3  18.6 55,9 72.1 581i.&
1982 {1281 72.6 . 84.4 31,17 4.7 2.9 2.0 a.1  15.9  16.@  38.7 149.% s541.2
1983 §°.75.2° $48.3 2.6 . 10.7 8.8 8.0 3.9 &2 $.6 12.8  35.% 66,9 263.4
1984 | 235.6  83.6 170.2 1.5 9.1 8.0 3.9 18.2 8.6 41.6 89.8 136.9 718.1
1985°] 98,3 170.4 9.8  34.4 e.@ 9.0 8.1 12.7 5.5 2.2 99.8 120.5 546.9
1966 1--79.7 191.3 ~ 83.6 24.3 2.0 0.9 0.0 ¢.@ 3.9 6.8 87.7 149.1 625.6
woa7 | 1889 62.9 .22.3  23.6 0.6 8.1 2.9 2.0 .4 16.4 79.5 41.2 43¢.9
1988 178.5 94.6 184.9 42.3 ) 9.0 g.@ 6.0 8.2 7.6 31.2 96 4 554.8
HEAN 1 127.3  184.3. 72.1 28.7 1.7 1.4 1.7 5.4 54 21.5 S8.6 97.7 528.3
MAX. | 235.6 19t.3 178.2 . 48.2 25.1 11,8 17.¢ 28.5 21.8 44,8  99.8 149.5 778.1
MIN, | 48.1 48,3 . 2.6 1.5 0.2 9.0 9.9 8.8 0.@ 7.2 204  41.2 2634

Table B.2. 35 Supplemented Precipitation of San Agustin Station

STATION: . SAN. ABUSTIN NORTE LUNLIT: )

"VEAR | JAN. _FEB.  HAR. PR VAY TUN.  JUL.  AUG.  SEF.  OCT.  NOV.  DEL. - ANNURE
wrr |l 72.1 58.4 49.4  19.8 7.6 7.8 6.6 17.3 13.1 14.8 34.9 27.8 305.0
178! 28.2 8.2 38.6 28.2 9.9 8.2 2.4 ¢.9a 2.8  20.3 39.6 656.8 384.1
1979 1 76.4  33%.1 57.1 12.2 3.5 7.3  10.3 0.0 3.3 25.1 33.7 132.6 394.8
1988 ] 44.5 8¢.@  22.2 61.5 25.1 9.1 0.0 ¢.0 2.6 41,8  13.9 21.7 309.1
1981 ) i81.0¢ 89.8 27.5 59.2 @.5 2.0 7.8 18.9 B0 2.0 4.9  68.0 452.90
19821 58.5 24.B  44.5 1.5 1.0 8.9 8.0 2.5 4.¢  18.5 14.5 182.8 263.9
1983 [ 40.82 22.@ 0.0 4.5 6.8 @.9 B.e @. 8  19.8 11.% 15.5 26.@ 129.5
1984 {-159°@ . 38.8 111.0 9.0 2.0 2.9 2.8 19.¢ 8.0 55.8 69.6 53.5 495.5
1985 73.5 82.5 - .2.@_ 70.5 8.0 9.9 2.0 6.5 5.5 8.6 58.5 46.5 345.5
1986 | 27.5 65.5  39.0 6.5 9.9 8.4 0.6 9.9 5.0 2.8 9.8 85.90 228.5
19871 79.5 24.5 15.9 G.e 2.0 8.0 9.0 @.9 8.0 5.4 49.5 58.8 251.5
1988 } 29.5 - 32.8  39.8 78,8 1.9 2.9 2.9 9.0 6.8 9.8 26.8  52.9 257.5
MERN | 71.8 52.1 37.1 28.5 3.2 2.9 2.9 3.4 3.4 16.9 29.9  H1.6 389.7
WAk, | 181.9 © 89.8 111.9  78.8  25.1 7.3 19.3  12.3  13.1 55.@ 69.8 132.& 495.5
MIN. [ 27.5 22.8 2.0 ) ) 8.9 2.0 6.0 8.0 p.@ .8 21.7 129.5

Table B.2.36 Supplemented Precipitation of Santa Ana Station

STATION: SANTA ANR (Pte. Carretera al Chacg) (UNIT: am)
YEAR | JAN.  FEB.  HAR. . APR. _ MAY JUN. . JUL. . BUG.  SEP. . 0OCI. NOV. DEC. RNNUAL
1977 | 126.5  39.9  42.6 1.3 5.8 0.0 8.9 1.6 12.6 A47.9 44.1 65.5 381.2
19781 121.7° 14@.5 55.3 28.6 9.0 Q.0 .9 8.0 9.0 46.7 48.7 123.4 564.9
1979 | 131.5 - 68.8  £7.3 1.9 5.5 7.8 5.8 2.2 9.9 58.6 30.4 116.4 485.5
198¢ | 81.6 82.2 34.3 S3.1 37.5 %.0 8.9 8.9 3.8 .8 28.3 46.3 363.3
1981 | 195.2. 169.3 44.8 24.6 2.9 9.8 8.9 2.1 2.8 18.i 45.2 48.8 481.7
19821 98.8 . 1.2  34.7 5.3 3.9 8.0 2.0 2.0 2.3 11.8 7.4 3095.8 479.1
1983 | 97.% . 30.8 8.0 8.7 2.9 9.8 8.4 0.0 2.6 11.5 23.7 1.6 167.9
1984 83.3 21.9 118.1 0.0 8.9 9.0 @.6 25.@ 9.6 31.1 57.4 94.3 431.1
1985 | 101.2 118.5 27.9  37.1 2.0 6.0 1.3 VIR 4.4 9.8 63.9 147.3 517.%
1986 | 49.9 129.4 54.2 2@.1 2.8 9.9 9.9 a.e 5.8 15.7 85.1 145.7 585.9
19871 149.6  75.7 26.1 11.9 8.5 2.0 9.9 6.8 8.0 6.1 68.9 54.6 413.4
1988 | 191.9  60.2 165.2  43.2 2.0 8.2 0.9 9.0 9.8 17.4  54.4 144.3  676.8
MEAN | 118.6  74.4  55.8  i8.9 4% 2.6 9.6 3.7 2.1 23.7 46.4 §97.8 4&55.7
Max. 1 195.2 148.5 165.2 53.1  371.5 7.0 S8 25.8 12.6 52.6 85.1 3B85.@ 676.8
MIN. | 49.9 1.2 8.9 9.0 -p.@ .9 8.@ 2.a 9.9 8.9 7.2 .6 167,09

Table B.2.37 Supplemented Precipitation of La Cabana Station

SIATION: SANTA ANA ( LA CABRNA) CUNLIT: ap)
YEAR]. JAN. FEB. KRR, . APR.  MAY JUN.  J0L.  AUG.  SEP. OCI.  NOV. DEC. NNNUAL
197717119, 27 42,2 44.8 5.4 8.9 0.5 9.0 5.8 16.1  49.9 46.2 92.7 439.7
1978 { 18%.4 © 83.7 33.% 44,3 8.6 0.9 2.9 2.9 .1  38.9 57.3 l68.8 523.7
1579 | 134.8 29, -23.9 B.0 ¢.a 19.0 8.0 p.0 8.0 7i.¢ 41.8 98.@ 497.0
1968 82.5 1@7.4 58.§ . 34.4 18.7 9.9 9.0 8.9 2.0 47.0 2.7 48.2 4@1.2
1981 | 1762 171.2 8.8 0.8 2.0 0.0 p.a 5.@ 3.8 17.2 187.9  59.% 53%.1
19827 86.4 - 30.0 6.7 25.¢@ ¢.0 8.0 2.9 8.8 67.6 48.9 35.0 162.4 578.7
19831 92,5  48.5 8.0 8.0 8.0 0.0 8.0 8.@ 4.0 15.0 79.7 63.3 299.8
1984 | 212:7 68.3 50.8 8.0 0.0 2.0 9.8 45.8 @8 48.4 25.8 51.7 4938.9
1965 65.7 113.5. 29.9 3%.& @.0 @.0 5.3 11.2 8.4 13.5 £5.2 144.8 497.1
1986 1761,8 127.& 56,8  23.3 2.9 9.0 2.9 6.4 9.7 19.1 85.4 141.3 51&.4
1987°1 147, 74,5 29.1 15.5 4.6 Q.8 9.8 B.e Q.8  29.1 7.9 4%.5 4zi.4
19ga3°| 1287 69.8  92.@ 37 6 4.7 5.0 5.4 8.8 5.8 14.6 128 124.4 500,90
KEAN | '116.5  80.6  40.3 1.8 . 2.4 2.0 0.9 5.6 9.3 33.1 531  99.8 4675
HAX. 1 212:7 171.2 -.92.8 - 44.3  10.7 9.9 5.4  45.3  67.8 7.8 107.9 168.¢ 539.1
MIN. ] 51.8. 29.8 2.0 8.0 2.9 ) 9.9 Q.8 5.8 13.5 12.2 48 2 299 @
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Table 8.2.38 Areal Rainfall of Santa Ana River Basip
by Thiessen Method

_ _ e CUNIT: o)
Year | JAN.  FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. |: TOTAL
1977 453.8 105.1 102.9 38.7 (2.2 1.8 0.0 22.5 24.1 31.8 72,2 65.0] 630.1
1978 (69,1 182.4 79.1 o2 0.0 0.0 0.0 0.0 0.0 38.9 77.5139.8 64250
1979 170.0 72,7 117.8 19.8 4.8 17.0 17.6 0.3 2.4 5.8 583 136.1.1 668.6
1960 106.7 93.6 18.6 32.4 14.2 0.9 0.0 8.5 0.0 40.9 37.§ ?§.l 489.7.
1981 493.7 186.3 75.6 55.5 0.4 0.6 1.5 5.8 6.1 10.1 52.6-137.9} 726.1
1982 :193.2 67.0 120.3 32.1 3.2 0.0 0.0 0.2 88 265 43.6 186.6_ h81.5
1983 105.4 66.5 17.0 12.0 3.3 1.3 3.5 (.4 10.0 19.3 56.1 36.3{ 332.1
1684 p62.4 62,3 2%6.6 - 1.7 0.0 0.0 0.0 27.7 0.2 51,0 91.3 96.2} 849.4
1985 +78.0 209.4 48.5 36.0 2.7 1.6 1.4 123 14.0 10.1 125.3 122.8 | 662.1
1986 | 54.8 225.9 72.6 47.4 0.3 0.0 0.0 0.0 11.8 25.7 65.6 194.0] 698.1
1987 §59.8 60.1 33.2 50.8 0.1 0.0 0.0 0.0 0.1 19.0 118.3 68.0 | 509.4
1988 142.0 123.4 185.3 52.5 8.5 4.6 0.0 0.0 6.0 35.6 31.5 148.3 | 738.7
MEAN 1132.4 121.2 99,0 36.2 4.1 2.3 2.0 6.8 7.0 30.1! 69.2 117.3 827.3
Table B.3.1 #Monthly Mean Discharge recorded
at Santa Ana Gauglng Station _
- (UNIT: m3/s)
YEAR | OCY. HOV. DEC. JAN, FLCB. MRR, aPR. MAY  JUN. JUL. AUG. SEP. ANNUAL
To-TT FEXEY $3¥F3 FXREE XMITT Q278 1.378 0.656 0.320 0.235 0.049 0.000 0,026 [k3ked
77-78 0.011 ©.936 9.624 @.653 5.741 ©.452 0.569 0.247 &.%75 0.078 0.005 9.000 9.488
78-79 (6,085 5,147 1.136 3.232 1.511 2.214 9.247 8.159 @.169 6.995 8.019 0.092 2. 740
79-88 {8,155 D.141 1,741 2.235 1.284 1,166 2.861 6.315 9.832 0.013 @.005 2.9836 19,4664
80-B1 10.096 9.641 €.839 2.864 3.550 0.915 2.629 0.985 0.045 9,025 0,010 2.001 l.¢74
81-82 #.887 8.158 6.326 1.126 0.713 1.919 0.566 ©.111 9.832 0.019 ©.900 0.0600 |3.414
82-83 16,029 ©.079 8.523 0.263 0.418 0.008 0.014 0.80¢ 0.600 0.600 0.900 0.900 |9.110
83-84 10.008 0.169 8.124 3.627 0,651 3.208 0.969 0.327 8.066 vttt FEkE KXFLE [FEFi%
84-85 [FA¥EF FhI&E FRAEE FEREE AR ThbdE PREEE RAERY fREit PRy d¥did FxEkEy [Riagy
85-86 PAEEY LARAE 3IIIE XRREY KEIEF 2059 ¥iiis FEXX3 0,076 2.045 Xk¥kk 0,003 Hiixs
86-87 19,011 £.332 2.890 2.973 1.363 B.481 6.286 0.860 6.016 B,803 0.800 9,060 [3.627
87-88 18.206 ©.758 1,923 3.112 3.514 3.774 1.713 8,228 0.115 6.073 0.042 0.011 {1,260
58-89 18.088 0.624 1.552 1.325 8,644 8.721 (ELE L]
MEAN |9.031 © 249 1.808 2.141 1.788 1.517 0.651 0.185 0.29L @.839 ©.009 2.208 (6,638
KAX. 18.155 @.758 2,898 3.627 5.74} 3.774 1.713 8.327 0.275 ©.095 8.042 6 036 1 268
MIN. [0. 080 @.900 . 000 2.00p ¢.000 0 000 ¢.00¢ & 000 0.000 ©.600 0,008 9 000 18 000
Fable B.3.2 Supplemented Runoff Discharge and Runoff Coefficient
(D.A = 246.79 Ka2)
: . AUnft: m3/s)
[ JRN. FEB. HMAR. RPR. WAY  JUN. JUL. AUG, SEP. 0CT. WOV Dee T TOTAL Rain | R. GCo.
YEAR . : (HCH) {mm) (x)
§997 2.189 €.276 1.378 ©.656 9.320 ©.235 0.049 6.000 9,026 0.011 0.936 0.624 | 15.170 1 632, 1 9.7
1998 ©.653 5,741 8.452 8.569 8.247 ©.275 ©.978 0.089 0,000 0.085 8.147 1.136 | 23.342 | 642.0 14.6
1979 13.232 1.511 2.214 0.247 €.159 £.189 ©.995 0.019 8,002 6.155 @, 141 1.741 | 25.347 |  668. 6 i5.2
1958 2. 235 1.284 1.168 8.661 ©.315 6,932 ¢.213 ©.095 9,836 9.996 0,041 £.035 | 16.085 | 489.7 13.2
1981 @2.864 5,556 B.915 9.629 0.035 5.945 0,025 0.610 0,001 0,907 ©.158 0.326 | 27.082 | 726.1| -12.2
i967 1.126 €.713 1.919 8.566 €.111 9,032 0.01¢ 0,000 0,008 8,029 €.979 0,523 | 13.437 ] 581.5 9.3
1955 1£.262 ©.418 ©.968 0.014 0.299 0,000 0.900 0.000 2,008 2,008 ¢ 169 0. 124 2.544 | 332.1 3.1
1984 12.027 #.651 3.208 6.969 9.327 0.066 0.000 0.065 8.060 6.119 0.214 0.494 25.868 | 849.4 12.2
1985 11,448 3,857 $.99¢ 9.669 051 9,101 ©.003 0.929 2,033 0.024 0.293 §. 898 20,2241 6462.1 12.9
1956 [1.015 4.198 2.055 €.878 0,804 6.976 0.045 0.000 0.202 0.01! 0,332 2.099 27.474 | 6%8.1 15.8
1987 2.975 1.303 0,491 9.786 ©.960 9,016 9.003 6.000 0,680 0.000 0.758 {.923 | 20. 406 509, 4 16,1
1758 19.112 3.914 3.774 1.713 0,228 0.115 6.973 9.042 0.0811 .900 0.624 1.552 | 38,708 738,17 21.1
HEAN 2,800 2,255 1,032 8.478 8,159 9,092 0.933 ¢.614 .009 ¢ 038 ©.242.9.956 120,974 | 4273 13,4,
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Table B.3.3 Maximum dailly Rainfall and its Probable Rainfall

TARIJA EL TEJAR ALTO. VYESERAR JUNRCA  SAN  GAMOWEDA SAN 7 SANTA LA CABAN LADERA

L Yeat, AASANA__ UNIV,  CAJIAS  HORIE PEDRD AGUSTIN  ANA CENTRD
1977 ; 45,6 42,9 53.6 28.3
19718 51.0 38.3 56.5 38.90 60.0 31.2
1979 | 3406 32.9 53.2 53:2 82.9 34.5 24.4 9.0 47.9 60.0 36.8
1982 39.7 46.0 36.5 42.3 33.0 40,0 26,0 39.8 37.5 48.5 55.8
1981 64,4 49,5 51.0 3.0 59.8 1.4 55.5 9.0 43,2 62.® 68.9
1982 41,90 58.8 26.9 49.2 39.0 50.1 37.4 39.0 98.4 £7.0 49.4
1983 34.9 .  30.¢ 20.9 35.2 58.8 22.8 14.@ ig.0@ 22.4 48.5 49.0¢
1984 59.¢ 47.3 48.3 97.9 72.@ 60,0 55.@ 55.58 28.3 49.2 70.0
1985 84.7 91.5 2.6 64.9 36.8 37.9 41,2 49,0 58.5 72.5
1986 42.9 64.0 35.4 68.6 36.9 47.9 41,2 20.5 62.5
1987 97.8 ge.o 49.0 48.2 30.0 3.9 53.5 38.0 72.8 4i.5
1988 A0.1 66.5 31.% 53.9 46,0 53,1 56. 1 16.5 67. 8 40.0
Max. 97.8 91.5§ 72.6 97.6 82.9 1.4 56.1 55.5 98. 6 67.8 72.5

Haan 33.48 54.83 43,51 54,5t 49,00 46.&7 49,39 33.%5 46.84 53.96 52.39
$(h} 20.29 18.54 13.61 17.37 15.178 13,81 14,29 11.79 23.98 8.59 13.67

u 44.39 46.48 37.39 46,69 41,94 49.21 33.96 28.48 36.99 59.89 46.24
a P.064 @.069 0.894 9,874 8.@82 @.899 8.990 0.119 8.0854 B.14% B.0%4
Cd 2.817 6.716 2.653 0.668 9.672 9.581 8,756 9.738 i.189 @.308 8.53t
ic 2.3 8.3 8.3 8.3 8.3 8.3 2.3 8.3 8.3 8.3 8.3

T 1e 8.32 8.23 6.38 8.04 7.24 6.56 6.15 5.11 8.15 6.76 7.30
5@ 190,94 10.63 8.14 19.29 9.27 8.25 8.00 6.62 11.28 7.87 9.87
I 109 12.07 11.67 8.90 it.25 1@.14 8. 9% 8.89 7.28 12.58 8.35 9.84
200 13.19 12.7¢ .66 12.22 11.902 2.70 9.69 7.93 13.91 8.83 ig.68
528 14.68 14.07 10,66 13.%¢ 12.18 - 19.66 19.63% 8.79 15.67 9.47 11,64

181 393.7 389.5 301.9 380.5 342,.6  3le.4 2%1.@ 241.8  385.7 319.9  345.5

5@ 517.7 503.1 385.2  487.9 438.7 3%0.4 378.8 313.3  532.4 372.4 429.2

Q fed2 | 571.2 552.3 421.2  §32.4 479.9  424.5  416.5 344.5  595.3 395.2 465.7
290 624.2 681.8  457.1 578.3 521.5 459,90 454.3 375.3 658.3 aU17.9 581.6
509 | 694.1 665.8 . 504.5 _ $38.9  576.4 5p4.5 594.¢ 436.8 741,46 448. 7 54%.4

B-2b



Table B.3.4 Direct Runoff. Increments-for Comﬁuting Design Flood

—
=

Tiwe j e ~Ticrenertal WareEass]
Runoft {- Begin T | Peak T4 Hod Top

Ged b Gm) [t-s) | G L Gir) L “the)
FT0.000 0] 0.00] 4.50] 12000
21 0.00 0 100} 550} 13.00F -
3 0.00 0 2.00 .. 6.50 1 14.00:
| 0.00 0f -3.00.] 7.50):15.00
51 0.00 0| 4.00| 8.50| 16.00
6! 0.00 0| 5.00( 9.50| 17.00°
71 0.00] 0.0] 6.00{ 1050 | 18.00]
8 0.00 0.0¢ ~7.00%-11.50 S 19.00 {.
9 0.01 84.41 8.001 12.50[-20.00 1

10 0.04{ 370.71 9.00| ‘13.50 |. 21.00
11| 0:06] 666.8| 10.00 | 14,50 | 22.00 |
212 0,08 977.5| 11,00 [-15.50 | 23.00.

13| 0.1311333.9] 12.00] 16.50 | 24.00 ]

14 ] 0.17 [1802.1 | 13.00 | 17.50 | 25.00 |

15 0.24 | 2470.3 | 14.00 [ 18.50 ) 26.00

16| 0.36|3765.31 15.00 | 13.50| 27,00

171 1.05 10986.0 {- 16.00 | -20.50 | 28.00 |

18] 0.3713847.0 [ 17.00 { 21.50 | 29.00

19| 0.24 [ 2487.3! 18.00 | 22.50 | 30.00 {

201 0.19[1985.0 | 19.00 | 28,50 | 81.00{
21| 0.16 |1716.2 20.00 | 24.50 | 32.00 |
22| 0.15]1548.1} 21.00 |  25.50 | 33.00
237 0.1411412.3 ) 22.00 | 26.50 | 34.00
20 | 0.1371310.2 ] 23.00 1 27.50] "35.00

Table B.3.5 Peak of Trihngle Hydrograph

Time Rainfall _ Divect runoff ne.
ne. Acc. Acc. Acc. | Acc. Inc.'| loss
Chrd | Yy G | CGind ] Gn) | Com) t'-(mm)r Citm)
3.6 3.6 0.14 0.00] 0.00} -0.00] - 3.60

7.31 0.230 ©6.00| °0.00| 0.00{ 3.70
(L.t 0.441 0.00| 0.00| 0.00{ 3.80
5.1 0.59] 0.00] 0.00] 0.00( 4.00
9.2 0.76] 0.00] 0.00] 0.00] 4.10]
23.5( 0.93] 0.00] 0.00] 0.00] 4.30{
28.0( 1.10] 0.00] 0.00] 0.00] .4.50
3270 1.29) 0.00] 0.00] 0.00] 4.70
377 1.48) 0.001] 0.21] 0.21) A.79¢
43.17 170} -0.08) 1.11]°0.80) 450
8.1 t.93] o1l 2.73| t.e2] a.as|:
55.21 2.17| 0.200 5.110 2.380 3.921

C2.5] 0.33] 8.36| 3.25] 3.75
2.77| 0.50 | 1274 4.3 370
3.5 0.74] 18.78 | 6.01] 3.79

3D OO = O
BT SL
L7 e L3 D

mw-wmmmwaamn—owoo.a@_-Jtnw-—-cnoo-q

I . 1388 1010 279271 0 9.16 - 4.24
3 IJ? g1 5.00] 2,15| 54.66| 26.74'|. 7.66
1 139.1 1 5,487 2.52 64.02) " 0.36| 1.84) .
146.2 ) 5.76) 2.76 | 70.08 | 6.05) - 1.05}
2 151,81 5.98¢1 2,951 74.817 4.83; 0.77
21 156,617 6.17{ 3,111 79,08 |  4.18 | 0.82
22 160.9 (1 8.33 | 3.26| 82.86| ~3.77{ .0.53
43 164.81 6.49 | 3,40 86.20.| 3.44 { 0.46
24 68,41 6,63 | 3.52

B9.48 | _3.194 0.41

—
-
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Figure B.1.1 Location of Meteorological and Hydrological Station
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Figure B.3.1 Correlation between Accumulative Ralnfall
: and Accumulative Runoff

fccumulative Rainfall (mm)

Figure B.3.2 Supplemented Runoff at Santa Ana Gauging Station
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Figure B.3.3 Rainfall Distribution

123456789 ’1@-1'12'13-14"15_16'1‘7'18 192021222324

 Time thrd

Figure B.3.4 Composed 'Hydrograph
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C Figure B.3.5 Estimation of re employed In Rational Formuls
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