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CHAPTER 1  TOPOGRAPHY AND GEOLOGY OF COLOMBIA 

1.1 The Andes 

The Andes are huge South American mountain system that extends north to south along the western 
coast from Panama to Tierra del Fuego. It consists of several ranges and has its highest peak at 
Aconcagua 6,960 m. The mountain belt is generally about 300 km wide, except in Bolivia, where it 
expands to twice that width. From north to south the belt can be divided into three regions: a northern 
section in Venezuela, Colombia, and northern Ecuador; a central section in southern Ecuador, Peru, 
Bolivia, and the northern regions of Argentina and Chile; and a southern section in the southern 
regions of Argentina and Chile. 

1.2 Topography of Colombia 

The territorial area of Colombia is 1,138,910 km2, ranging between latitude 4.2 degree south and 12.4 
degrees north, and between longitude 66.9 degrees west and 78.8 degrees west. Colombia faces Pacific 
Ocean in west side, Caribbean Sea in north side, and is bordered on the northwest by Panama, on the 
east by Venezuela and Brazil, and on the southwest by Peru and Ecuador. 

The northern Andes in Colombia curve in an arc from northeast to southwest. The arc consists of three 
main parallel ranges, known as the Cordillera Occidental (Western Cordillera), the Cordillera Central 
(Central Cordillera), and the Cordillera Oriental (Eastern Cordillera). There are plateaus and valleys 
between the each cordillera in which are the most densely populated parts of the country. In addition to 
three main ranges, there is a coastal mountain range on the Pacific coast of Colombia, the Baudó 
Mountains (Serranía de Baudó). Geologically, the Baudó Mountains represent an extension of the 
Isthmus of Panama. They are separated from the Cordillera Occidental by the Atrato valley where the 
Atrato River flows and Quibdó is located. 

The rivers flowing toward the Pacific are short and small in volume because the rainfall on the western 
slopes of the mountains is limited. The streams to the east are long and supplied with an abundance of 
water from the trade winds, which deposit precipitation as they approach the mountains. These 
mountain streams are the source of the major headstreams of the three great river systems of South 
America: the Amazon, which flows through Peru and Brazil; the Orinoco of Colombia and Venezuela; 
and the Parana-Paraguay-Uruguay river system, which empties into the Rio de la Plata, a large marine 
estuary along the Atlantic coast between Uruguay and Argentina. 

As shown in Figure S1-1-1, Bogota is located at an elevation of about 2640 m on a mountain-rimmed 
plateau high in the Cordillera Oriental of the Andes Mountains. 

1.3 Geology 

Colombia is generally classified into two measure geological areas, Orogeny and Shield. The 
south-eastern part of Colombia is flat land of the Shield area which is the oldest and most stable 
structural element of the continent. It comprises a Precambrian (before 570 million years ago) 
complex of igneous and metamorphic rocks. In most places the shield is overlaid by sedimentary rocks, 
mostly of Paleozoic age (570 million to 225 million years ago). The north-western part of Colombia is 
the Orogenic area where is active area of folding, faulting, and uplift of the Earth's crust to form the 
Andes Mountain ranges, often accompanied by volcanic and seismic activity. The Orogenic area in 
Colombia is the northern end of the Andean range formed by collision of eastward subjecting Nazca 
plate with a moving rate of 70 mm / year. 

Colombia is distinguished into nine areas harmonizing furthermore with the topographic 
classifications, and the areas correspond with geological features as shown Figure S1-1-2 and below.  
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(base data : NASA SRTM-30 and SRTM-3) 
Figure S1-1-1 Topographic Map of Colombia and Cross Section of Andes Mountains 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(USGS-INGEOMINAS, 1984) 

Figure S1-1-2 Topographic Classification in Colombia  

The Shield Area 
1) Guayama Shield 
2) Sub-Andean Basins 
 

The Orogenic Area 
3) Cordillera Oriental, Serrania de Perija 
4) Cordillera Central 
5) Cordillera Occidental 
6) Serrania de Baudo 
7) Patia-Cauca-Romeral 
8) Mountain and sedimentary basin in Guajira Peninsula 
9) Inland basin between mountains 
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Table S1-1-1 Geological Formation and Zones in Colombia (USGS-INGEOMINAS, 1984) 

Name of Geological 
Zone Location Geological 

Time Explanation 

1) Guayana 
Shield 
 

Vast reaches of 
lowland drained by 
tributaries of the 
Amazon and Orinoco 

 high-grade metamorphic rock, low grade 
metamorphic rock, and intrusive granite series

2) Sub-Andean 
Basins 

East of the Cordillera 
Oriental 

Tertiary and 
Quaternary 

Tertiary and Quaternary deposit 

3) Cordillera 
Oriental, 
Serrania de 
Perija 
 

Cordillera Oriental Palaeozoic 
Cretaceous 
 

metamorphic rock of Precambrian to 
Palaeozoic and intrusive plutonic rock covered 
by gravel stone, sand stone and silt stone of 
continental sediment in the south area, 
covered by sandstone and claystone of 
Cretaceous epi-continental sediment in the 
central area (Bogotá, etc) 

4) Cordillera 
Central 
 

Cordillera Central  crystalline rock in north area, partially 
metamorphic craton and oceanic deposit in 
central area, and volcanic association in 
central to south area 

5) Cordillera 
Occidental 

Cordillera Occidental Late 
Mesozoic 

basic deposit by submarine volcano of late 
Mesozoic, flysch deposit, etc 

6) Serrania de 
Baudo 
 

Serrania de Baudo 
 

Mesozoic to 
Tertiary 

mud stone, silt stone, sandstone and chert of 
late Mesozoic to Tertiary 

7) Patia-Cauca-R
omeral 
 

Between Cordillera 
Central and Cordillera 
Occidental 

 central mountain range consisted of continental 
crust and west side mountain range consisted 
of oceanic crust 

8) Mountain and 
sedimentary 
basin in 
Guajira 
Peninsula 

Guajira Peninsula Cretaceous 
and/or 
Tertiary 

Cretaceous and/or Tertiary sedimentary rock, 
and granite in large mass of Jurassic and in 
small mass of Tertiary 

9) Inland basin 
between 
mountains 

Between Cordillera 
Oriental and Cordillera 
Central 

Tertiary Tertiary sedimentary basin between mountains

 



S1 - 2 - 1 

CHAPTER 2  TOPOGRAPHY AND GEOLOGY OF BOGOTA AND SURROUNDINGS 

2.1 Topography 

Bogota locates in a flat plateau that is namely Bogota Plateau or Sabana de Bogota, which is averagely 
2,560 m above mean sea level and the height of eastern mountainous area reaches 3,000 m and more, 
beside the west side slope of the Cordillera Oriental as shown in Figure S1-1-1. Bogota Plateau 
(Sabana de Bogota) is extending about 40 km from northwest to southeast and 60 km from northeast 
to southwest as shown in Figures S1-2-1 and S1-2-2. City growth of Bogota in Bogota Plateau is 
limited by surrounding hills in the east and by Bogota River in the west.  

 
(base data : NASA SRTM-3) 

Figure S1-2-1 Topographic Map of Sabana de Bogota 

 

 
<Section A>      <Section B> 

Figure S1-2-2  Topographical Cross Sections correspond to the Lines in Figure (base data NASA-SRIM-3) 
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2.2 Geology 

Geology in the area and its environment distributes sandstone, siltstone and claystone of Cretaceous to 
Tertiary in mountainous area. Quaternary sediment of lake origin spreads in Bogota Plateau (Sabana 
de Bogota), while the mountains area in the east and south of Bogota Plateau is mostly composed of 
Cretaceous or Tertiary origin sediment rock. They are made of mostly sandstone or siltstone. 
Thickness of the Quaternary sediment in Bogota Plateau is over 500 m as shown in Figure S1-2-3. 

 

 

(prepared based on IGAC, 1995) 

Figure S1-2-3 Sediment in Sabana de Bogota (Bogota Plateau, Section A)  
 

 

2.3 Geology of Study Area 

Figure S1-2-4 and Table S1-2-1 shows geology map in study area and stratigraphy and geology 
distribution conditions in each river basin, respectively. 
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(Source: existing JICA Study) 

Figure S1-2-4 Geology Map in Study Area  
 

 

Landslides in Bogota 

Landslides in Bogota are generally distributed at steep slopes in the eastern part of the Bogota. Many 
landslides are located along Bogota Fault which runs along the eastern rim of Bogota Plateau.  

Landslides in Soacha 

There are large scale quarries, from which sand and stone as material for bricks and construction is 
extracted, along Soacha River. Many of the open quarries are abandoned and there are many 
residential houses in the abandoned quarries. Most of the landslide disasters have occurred along 
excavated steep slopes in the abandons quarries.  

Rivers  

The total area of the river basin in Bogota and in Soacha is 41.8 km2 that consist of Chiguaza River 
(18.7 km2), Santa Librada River, (15.4 km2), Yomasa River (5.5 km2), La Estrella-El Trompeta River 
(2.2 km2) and is 40 km2 that consist of Soacha River (30 km2), Tibanica River, (10 km2), respectively 
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CHAPTER  1 METEOROLOGY AND HYDROLOGY 

1.1 General Description in Cundinamarca including the Study Area1, 2 

Colombia is located in the equatorial zone and presents an inverse relationship between clouds cover 
and sun brightness, registering a high cloud covering with high rainfall. The climate is affected by the 
relief, whose more important effect is the temperature conditioning. In the west cordillera that 
influences Cundinamarca, the variation of the temperature is 0.63°C for each 100 meters in their west 
flank (Sabana de Bogotá and Bogota’s east hills), this variation is known as “Thermal Floors” or 
“Pisos Térmicos” in Spanish. According with this, Sabana de Bogotá corresponds to the cold thermal 
floor among 2000-3000m (height above sea level) and its temperatures is among 12-18°C.  

In Colombia, the rainfall values varied due to interaction between equatorial zone and Andes cordillera. 
Colombia is included in the Inter tropical Convergence Zone (ITCZ), for this reason, the trade winds 
from northeast and southeast to get into the territory, generating the rains for convective phenomena. 
The ITCZ is displacing in latitudinal sense, and is located at the south in the first months of the year, 
and in the northern extreme of the country during July - August, with intermediate position during the 
rest of the year. Displacement of ITCZ is shown in Figure S2-1-1. 

 
(Source: (“Fig.25,ESTUDIO DE LA CARACTERIZACIÓN CLIMÁTICA DE BOGOTA Y CUENCA ALTA DEL RIO TUNJUELO”, FOPAE - 
IDEAM, 2006) 

Figure S2-1-1 Displacement of ITCZ 
 
The ITCZ displacement generate two (2) types of temporary rain fluctuation, registering in 
Cundinamarca the bimodal pattern, that is to say, two (2) wet or rainy periods alternated with two (2) 
dry periods. The varied relief is conditioning for the rainfall regime, because it serve as an obstacle for 
the air currents and it originates high rainfall volumes when the winds collide with the cordillera, and 
the air masses ascend and are condensed. The forced ascent for the air masses due to the relief, 
produce an orographic rain type that are characteristic for the Andean zone. In some sectors will be 
produced some temporary droughts in the interior area caused by masses of air that ascend by 
windward and they descend for leeward, warming and drying off (Phenomena of Fohen). 

The inter-Andean valleys, such as the cordilleras above the 2,000 meters, present different annual 
rainfall amount (≈ 1,500 - 3,000 mm/year) with a bimodal regime of two (2) dry periods alternating 
with two (2) high rainfall periods.  

In general, the relative humidity varies from high to low through the year. In the middle Magdalena 
valley including Cundinamarca, the relative humidity is contrasting the values below 60% during the 
first months of the year and from July to September with the values of about 80 % in other period. On 
the other hand, the relative humidity in Sabana de Bogota is almost constant in 76-85% through the 
                                                  
1 IGAC, 2002, Atlas de Colombia 
2 IDEAM, 2000, Proyecto red de alertas hidrometeorológicas para inundaciones y fenómenos de remoción en masa 
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year. The example of monthly humidity in San Jorge station located in Soacha is shown in Table 
S2-1-1.  

Table S2-1-1 Monthly Humidity in San Jorge (GJA) Station (IDEAM) 

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
SAN JORGE (GJA) 
(IDEAM) 

81 81 82 84 83 82 82 82 82 83 84 82 82 

(Source: “Tabla 2,ESTUDIO DE LA CARACTERIZACIÓN CLIMÁTICA DE BOGOTA Y CUENCA ALTA DEL RIO TUNJUELO”, FOPAE - 
IDEAM, 2006) 

 
The average temperature in Bogota (Multi-Annual Average Temperature, MAT) is registered in Table 
S2-1-2, and monthly temperature in San Jorge station is shown in Table S2-1-3.   

Table S2-1-2 Multi-Annual Average Temperature in Bogota 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
MAT (°C) 12.8 13.3 13.0 13.0 13.4 12.8 12.6 12.9 13.0 12.8 12.8 12.8 12.9

 
Table S2-1-3 Monthly Temperature in San Jorge (GJA) Station (IDEAM) 

Station   Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average 11.5 11.6 11.8 11.9 11.9 11.6 11.1 11.3 11.5 11.5 11.7 11.6 11.6 

Maximum 20.8 20.6 20.2 19.4 20.2 19.4 19.4 19.0 20.0 19.4 19.6 20.0 20.8 
Minimum 0.5 0.2 0.2 2.0 0.7 0.5 0.0 3.8 0.5 0.7 3.2 1.0 0.0 

Average Maximum 16.5 16.7 16.6 16.0 16.2 15.6 15.0 15.4 15.8 16.0 16.0 16.2 16.0 

SAN JORGE 
(GJA) 

(IDEAM) 

Average Minimum 6.3 6.9 7.3 7.7 7.5 7.3 7.2 7.1 6.9 7.1 7.2 6.8 7.1 
(Source: “Tabla 3,ESTUDIO DE LA CARACTERIZACIÓN CLIMÁTICA DE BOGOTA Y CUENCA ALTA DEL RIO TUNJUELO”, FOPAE - 
IDEAM, 2006) 

 
The historical winds mean values registers 8-10.7 m/s with NE-SW direction and 10.8-13.8 m/s with 
E-W direction. The calm period of the wind is 21% of the year.  

 

1.2 Meteorological/Hydrological Stations in and around the Study Area 

Quite a few meteorological and hydrological stations exist or existed in and around the Study Area, 
which are/were monitored and operated by DPAE, EAAB, CAR, IDEAM and other organizations. 
Some of the stations are telemetering stations, but most of the stations are conventional. Figure S2-1-2 
shows the location map of meteorological and hydrological stations managed by DPAE, EAAB, CAR 
and IDEAM in and around the Study Area, and Table S2-1-4 shows the list and conditions of the 
stations.  

Meteorological and hydrological data for the Study are collected from within the stations shown in 
Table S2-1-4. The list of collected data is shown in Table S2-1-5 to S2-1-8. 
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1.3 Characteristic of Rainfall in and around the Study Area 

1.3.1 Annual Rainfall 

Annual Rainfall Distribution in area in 2002, 2003 and 2004 are shown in Figure S2-1-3 to S2-1-5. 
Annual rainfall amount in the Study Area varies by the area from 530 mm to 1150 mm in 2002, from 
470 mm to 1040 mm in 2003, and from 600 mm to 1590 in 2004, respectively. Its spatial distribution 
has a similar tendency that rainfall amount is high in eastern hilly area in Bogota and southern 
mountain area in Soacha, and it is low in lowland area such as along the Tunjuelo river and near the 
confluence of the Tunjuelo river and the Bogota river. 

 
Figure S2-1-3 Annual Rainfall Distribution (2002) 
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Figure S2-1-4 Annual Rainfall Distribution (2003) 

 

 
Figure S2-1-5 Annual Rainfall Distribution (2004) 
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1.3.2 Monthly Rainfall 

Monthly rainfall distribution in 2003 and monthly rainfall variation in several stations in the Study 
Area are shown in Figure S2-1-6 and S2-1-7, respectively. As described in “(1) General Description in 
Cundinamarca including the Study Area” in this Chapter, there are two (2) rainy season from March to 
May and from September to November in the Study Area. As for the characteristic of the Study Area, 
rainfall amount is comparatively high in eastern hilly area in Bogota and southern mountain area in 
Soacha through the year, and especially rainfall amount in July is also high in these areas apart from 
the two (2) rainy seasons as typified by Micaela station located in eastern and southern hilly area in the 
Study Area. This trend is seen also in other years such as 2002, 2004 and 2005.  

   
 January February 

   
 March  April 

Figure S2-1-6 Monthly Rainfall Distribution (January - December, 2003) (1/3) 
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 May  June 

 

   
 July  August 

 

   
 September  October 

Figure S2-1-6 Monthly Rainfall Distribution (January - December, 2003) (2/3) 
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 November December 

Figure S2-1-6 Monthly Rainfall Distribution (January - December, 2003) (3/3) 
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San Jorge (IDEAM)
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Bosa Barreno No.2 (EAAB)
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Tanque Quiba (DPAE)
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Tanque Vitelma (DPAE)
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Micaela (DPAE)
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Figure S2-1-7 Monthly Rainfall Variation in 2003 
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1.3.3 Number of Rainy Days in Month 

Table S2-1-9 and Figure S2-1-8 shows the number of rainy days in month in 2003, when rainfall 
amount more than 0.1 mm was recorded, in the same stations as Figure S2-1-7. High numbers of 
Rainy days are recorded in April, July, October and November in all stations. The monthly variation 
among the stations is almost similar except Micaela station. The highest number of rainy days of 29 
days is recorded in May in the Micaela station. 

Table S2-1-9 Number of Rainy Days in 2003 

Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Las Huertas (EAAB) 1 6 14 16 6 11 19 13 13 19 20 9 147 
San Jorge (IDEAM) 1 8 11 16 11 13 13 10 8 17 15 5 128 

Bosa Barreno No.2 (EAAB) 1 8 13 14 7 12 15 11 14 19 21 7 142 
Tanque Quiba (DPAE) 1 11 13 17 11 12 15 9 8 18 19 8 142 

Tanque Vitelma (DPAE) 3 12 14 21 19 20 23 20 18 24 27 13 214 
Micaela (DPAE) 2 11 15 21 29 21 26 24 21 21 20 15 226 
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Figure S2-1-8 Rainy Days in Month in 2003 

1.3.4 Daily Rainfall 

Figure S2-1-9 and 2-1-10 show the monthly maximum daily rainfall in DPAE stations from October 
2000 to August 2006. Figure S2-1-9 shows the value of eastern side of Rio Tunjuelo, and Figure 
S2-1-10 shows the value of western side. As a general trend, daily rainfall is bigger in eastern side than 
western side. In eastern side, daily rainfall is heavy in June and July as well as rainy season, although 
the daily rainfall in western side tends to be heavy in rainy season. Maximum value of 54.2 mm is 
recorded in May 3, 2005 in Tanque Vitelma station located in eastern side.  

Table S2-1-10 shows the probable daily rainfall amount with several return periods in 5 (five) stations. 
It was analyzed by Gumbel method using collected data in this Study. 
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Table S2-1-10 Probable Daily Rainfall (unit:mm) 
Return Period (year) Station 

3 5 10 25 50 100 
Las Huertas (EAAB) 29.19 32.03 35.60 40.12 43.47 46.79 
San Jorge (IDEAM) 35.38 38.74 42.96 48.30 52.26 56.19 
Bosa Barreno No.2 (EAAB) 33.56 37.23 41.83 47.65 51.97 56.25 
Juan Rey (EAAB) 47.74 52.98 59.56 67.88 74.06 80.18 
La Picota (CAR) 35.91 40.33 45.89 52.91 58.11 63.28 

 
Figure S2-1-11 shows the spatial distribution of daily rainfall from May 8 to May 12, 2006 in the 
Study Area. Heavy inundation occurred on May 11 in Soacha.  
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Figure S2-1-9 Maximum Daily Rainfall in DPAE Stations in Eastern Side of  

Rio Tunjuelo from 2000 to 2006 
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Figure S2-1-10 Maximum Daily Rainfall in DPAE Stations in Western Side of Rio Tunjuelo  

from 2000 to 2006 
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 May 8th May 9th 

    
 May 10th May 11th 

 
 May 12th 

Figure S2-1-11 Daily Rainfall Distribution (May 8 - 12, 2006) 

1.3.5 Hourly Rainfall  

Figure S2-1-12 and S2-1-13 show the monthly maximum hourly rainfall in DPAE stations from 
October 2000 to August 2006. Figure S2-1-12 shows the value of eastern side of Rio Tunjuelo, and 
Figure S2-1-13 shows the value of western side. Hourly rainfall is bigger in eastern side than western 
side as is the case with daily rainfall. In both side, the value of maximum hourly rainfall is heavy in 
rainy season. Hourly rainfall of eastern side in June and July is comparatively low unlike with the 
tendency of the daily rainfall. It shows that rainfall intensity of eastern side in June and July is not 
strong whereas rainfall duration is long. Maximum value of 42.1 mm is recorded in September 25, 
2005 in Tanque Vitelma stations.  
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Figure S2-1-14 shows the zoning of rainfall pattern by EAAB, 1995, with Study Area. Almost all the 
Study Area is included in zone of Z4, Z5 and Z7. Rainfall pattern varies by the zone. Rainfall 
intensities in several return periods in each zone by EAAB, 1995 are shown in Table S2-1-11.  

Figure S2-1-15 shows the relation between daily rainfall and hourly rainfall in DPAE stations in 
2000-2006. The daily rainfall is maximum value of each month from 2000 to 2006, and the hourly 
rainfall is also the maximum value of each month from 2000 to 2006. From the figure, the percentage 
of hourly rainfall amount to the daily rainfall amount is about 40-60%, which means the heavy rainfall 
finishes in short time. Figures S2-1-16 and S2-1-17 show rainfall distribution, in 1:00-24:00 for 
Tanque Quiba and Micaela stations, respectively. These 10 examples in each figure are top 10 of high 
daily rainfall amount from October 2000 to August 2006 in Tanque Quiba station, and from October 
2000 to July 2006 in Micaela station. In Tanque Quiba station, rainfall distribution can classify two (2) 
patterns. One is comparatively moderate curve such as 2002/4/25 and 2003/4/12 and 2002, and other 
is very steep curve such as 2005/9/25 and 2006/4/30, which highest hourly rainfall almost equals daily 
rainfall amount. In Micaela station, rainfall distribution can classify also two (2) patterns. One is very 
moderate curve such as 2001/11/12 and 2002/6/22, and other is comparatively steep curve such as 
2003/9/27 and 2005/10/23. Figure 2-1-18 shows the synthetic rainfall distributions for USA by USDA, 
1986. When this classification of rainfall distributions is intended to apply in the Study Area for 
analysis, for example, I and II is regarded to fit in La Estrella basin near the Tanque Quiba station and 
IA and III to fit in Yomasa basin where Micaela station located. 
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Figure S2-1-12 Maximum Hourly Rainfall in DPAE Stations in Eastern Side of Rio Tunjuelo  

from 2000 to 2006 
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Figure S2-1-13 Maximum Hourly Rainfall in DPAE Stations in Western Side of Rio Tunjuelo  

from 2000 to 2006 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(Source: “ESTUDIO PARA EL ANALYSIS Y CARACTERIZACION DE TORMENTAS EN LA SABANA DE 
BOGOTA”, EAAB, November 1995) 

Figure S2-1-14 Zoning of Rainfall Pattern  
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Table S2-1-11 Rainfall Intensity in each Zone (unit:mm/h) 

Zone 4 (Z4)       
Duration (min.) 3 years 5 years 10 years 25 year 50 years 100 years 
15 48.72 57.42 68.38 82.21 92.49 102.67 
30 34.47 39.91 46.74 55.40 61.82 68.19 
60 22.09 25.34 29.43 34.59 38.43 42.23 
120 12.68 14.55 16.95 19.92 22.15 24.35 
360 4.85 5.50 6.37 7.47 8.27 9.06 
Zone 5 (Z5)       
Duration (min.) 3 years 5 years 10 years 25 year 50 years 100 years 
15 39.30 44.10 50.10 57.70 63.40 69.00 
30 27.80 31.60 36.30 42.30 46.70 51.10 
60 17.50 19.90 23.00 27.00 29.90 32.80 
120 10.10 11.80 13.80 16.40 18.30 20.20 
360 3.70 4.30 5.10 6.00 6.80 7.50 
Zone 7 (Z7)       
Duration (min.) 3 years 5 years 10 years 25 year 50 years 100 years 
15 42.35 53.25 66.90 84.15 96.95 109.65 
30 28.60 34.45 41.85 51.15 58.10 64.95 
60 17.40 20.10 23.50 27.75 30.95 34.05 
120 11.25 13.45 16.30 19.80 22.40 25.00 
360 5.35 6.55 8.00 9.95 11.35 12.75 

(Source: “ESTUDIO PARA EL ANALYSIS Y CARACTERIZACION DE TORMENTAS EN LA SABANA DE BOGOTA”, EAAB, 
November 1995) 
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Figure S2-1-15 Relation between Daily Rainfall and Hourly Rainfall in DPAE Stations in 2000-2006 
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Figure S2-1-16 Rainfall Distribution in 1:00-24:00 in Tanque Quiba Station 
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Figure S2-1-17 Rainfall Distribution in 1:00-24:00 in Micaela Station 
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(Source: Figure B-1of “Urban Hydrology for Small Watersheds” (210-VI-TR-55, Second Ed.), 
USDA, June 1986) 

Figure S2-1-18 SCS 24-hour Rainfall Distributions 
 

1.4 Correlation of Rainfall Stations - Correlation of Rainfall Pattern - 

1.4.1 Correlation of Rainfall Stations in and around the Study Area 

In order to examine the correlation of stations and the rainfall pattern in and around the Study area, 
correlation coefficient of each station is calculated using the monthly rainfall data from 2000 to 2006 
and daily rainfall data in 2003. It can be said that if correlation coefficient is high between two (2) 
stations, rainfall pattern is similar in relevant area. Figure S2-1-19 and S2-1-20 show the result of 
correlation calculation of monthly rainfall and daily rainfall in and around the Study Area, respectively. 
Values on the lines between stations designate the square value of correlation coefficient of each 
station.  

The correlation of the stations, particularly of daily rainfall, is summarized as follows: 

- Correlation is high in each stations located in lowland area such as along the Rio Tunjuelo and 
northern area of Soacha 

- Correlation is comparatively high in the stations of Juan Rey, Micaela, Dona Juana (DPAE) and U. 
Antonio Narino, which are located in southeastern part of the Study Area 

- Correlation is comparatively high in the stations of Tanque Vitelma, San Benito and La Picota, 
which are located northeastern part of the Study Area 

- Correlation of comparatively low in east - west direction 

1.4.2 Correlation of DPAE Rainfall Stations 

Figures S2-1-21 and S2-1-22 shows the result of correlation calculation of monthly rainfall data from 
2000 to 2006 and daily rainfall data in 2003 only in DPAE rainfall stations. However, data of Juan Rey 
station of EAAB is used for analysis instead of Juan Rey station of DPAE because operated period of 
Juan Rey of DPAE is very short. Numerical characters in the figures designate the square value of 
correlation coefficient of each station.  

The correlation of the DPAE rainfall stations, particularly of daily rainfall, is summarized as follows: 
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- Correlation is extremely high in the stations located along the Rio Tunjuelo in north - south 
direction 

- Correlation is high or comparatively high in the stations located in western side of the Rio 
Tunjuelo 

- Correlation of comparatively high in east - west direction except Sierra Morena - Tanque Quiba, 
Tanque Quiba - Juan Rey, and Tanque Quiba - Micaela station 
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