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344 km2.

2’350,915 inhabitants 

Tropical savanna climate.

Two climatic periods: 
The rainy and warm season from January to April (1001.9 mm of rain).
The dry and cold season from May to December. 

Two biomes: dry forest and mangrove forest. 



Problem statement

Dresden

Guayaquil

• Comfort index between High precaution (33°C to 41°C) to a range of 
Danger (> 41°C), (INAMHI, 2015)

• 6.20 m2/inhab of green areas. The World Health Organization suggests 
that every city should have a minimum of 9 m2/ inhab. (World Health 
Organization, 2010) 

• No database of the urban trees thus challenging to determine.
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Source: Google Earth



Problem statement

Human pressure, through many ways, has an effect on the vitality of trees: 
high sealed surfaced for planted trees, inadequate growing space, unsuitable tree species, damage to trees, lack of management among others. 
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Data collection

Vegetation resource to assess: street trees.
Ubiquity across the urban landscape 
“Spillover effect” of benefits

Source: Researcher
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Data collection

Source: Roloff, 2016.
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Census Groups Population 

(inhab)

Area (ha) Density 

(inhab/ha)

Group 1 6505 314.159 21

Group 1 12355 45.971 269

Group 2 13691 133.671 102

Group 2 36926 174.298 212

Group 3 11304 58.445 193

Group 3 22046 87.736 251

Group 4 25389 116.096 219

Group 4 6641 25.393 262
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Current status of trees
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A total of 844 street trees were found among the eight study sites (955.77 ha). 

Concentration of tree  population between DBH of 25 cm to 55 cm and Height of 5 m to 13 m.
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Current status of trees



Composition

 

Botanical name N  Family Origin 

Annona muricata 1 Annonaceae Introduced 
Artocarpus altilis 1 Moraceae Introduced 
Bauhinia purpurea 1 Fabaceae Introduced 

Cassia fistula 1 Fabaceae Introduced 
Cedrela odorata 1 Meliaceae Native 

Erythrina indica 1 Fabaceae Introduced 
Ficus elastica 1 Moraceae Introduced 
Ficus sp. 1 Moraceae Introduced 

Kigelia africana 1 Bignoniaceae Introduced 
Melia azedarach 1 Meliaceae Introduced 

Persea americana 1 Lauraceae Native 
Trema micrantha 1 Cannabaceae Native 
Spathodea campanulata 1 Bignoniaceae Introduced 

Albizia guachapele 2 Fabaceae Native 
Carica papaya 2 Caricaceae Native 

Psidium guajava 2 Myrtaceae Native 
Spondias purpurea 2 Anacardiaceae Introduced 
Tamarindus indica 2 Fabaceae Introduced 

Inga spectabilis 3 Fabaceae Native 
Inga edulis 4 Fabaceae Native 

Prosopis juliflora 5 Fabaceae Native 
Vitex gigantea 5 Lamiaceae Native 
Ceiba trichistandra 6 Malvaceae Native 

Swietenia mahagoni 7 Meliaceae Introduced 
Eucalyptus globulus 16 Myrtaceae Introduced 

Jacaranda mimosifolia 23 Bignoniaceae Native 
Terminalia catappa 27 Combretaceae Introduced 
Azadirachta indica 43 Meliaceae Introduced 

Delonix regia 58 Fabaceae Introduced 
Ficus benjamina 93 Moraceae Introduced 

Cassia siamea 158 Fabaceae Introduced 
Samanea saman 159 Fabaceae Native 
Mangifera indica 214 Anacardiaceae Introduced 

Total 844   
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 33 species

 13 families

 64% (20 species) are introduced

 36% (13 species) are native

 5 frequent species > 50 individuals

 Rule of 10-20-30:

 The tree species that surpass the 10% are: 

 Ficus benjamina with 11% 

 Cassia siamea with 19% 

 Samanea saman with 19%  

 Mangifera indica with 25%. 

 There are 29 genera recorded with less than 20% of representation.

 The family Fabaceae exceeds the rule with 33%.
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Kruskal-Wallis test:
chi-squared = 31, df = 7, and a p-value = 6.216e-05.
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Condition: vitality class 
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Condition and status of the dominant tree species



Cassia siamea: Vitality class 1
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Delonix regia: Vitality class 1.5



Source: Researcher
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Ficus benjamina: Vitality class 1
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Mangifera indica: Vitality class 0



Source: Researcher
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Samanea saman: Vitality class 1



Multiple comparisons
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Status

Low tree cover. 

The population density does not have an effect on abundance and vitality of trees.

The abundance of trees is related to sites with urban planning, and the vitality to the species 

found

There is a low diversity of species.

Condition and 

Suitable trees species

• The results indicate that mainly all trees are in a good state while the Mangifera indica is in a 

healthier condition. 

• However, there is a need for further assessment and proper management for individuals that 

have critical observations.

Future planning

As a guide to create awareness of a low and uneven tree cover.

As a base for the selection of tree species and balance between introduced and native species.

To create a list of tree species that are not suitable for being used as street trees. 

The methodology applied to this research for the assessment of the tree condition can be 

applied to improve the tree management in public and private lands. 
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• Bally, I. S. E. (2006). Mangifera indica (mango). Retrieved October 6, 2017, from http://agroforestry.org/free-publications/traditional-tree-profiles 

• CABI. (2017b). Invasive Species Compendium. Senna siamea (yellow cassia). Retrieved September 1, 2017, from https://www.cabi.org/isc/datasheet/11462 

• De Abreu-Harbich, L. V., Chebel Labaki, L., & Matzarakis, A. (2015). Landscape and Urban Planning Effect of tree planting design and tree species on human 

thermal comfort in the tropics. Landscape and Urban Planning, 138, 99–109. 

• Gilman, E. F., & Watson, D. G. (1993). Delonix regia. Gainesville. Retrieved September 10, 2017, from http://hort.ifas.ufl.edu/trees/DELREGA.pdf 

• INAMHI. (2015). Boletin Clima Urbano Mensual Enero 2015. Guayaquil. Retrieved November 3, 2017, from 

http://www.serviciometeorologico.gob.ec/meteorologia/bolhist/GUAYAQUIL/MENSUAL/2015/MENSUAL/ENERO/boletin clima urbano  mensual Enero 2015.pdf

• Jim, C. Y. (1986). Street trees in high-density urban Hong Kong. Journal of Arboriculture, 12(10), 257–263. Retrieved October 3, 2017, from 

https://www.researchgate.net/profile/CY_Jim/publication/264057427_Street_trees_in_high- density_urban_Hong_Kong/links/0deec538dcbc3b8722000000.pdf 

• Konijnendijk, C. C., Nilsson, K., Randrup, T. B., & Schipperijn, J. (2005). Urban Forests and Trees. (C. C. Konijnendijk, K. Nilsson, T. B. Randrup, & J. 

Schipperijn, Eds.). Springer Berlin Heidelberg.

• Molina, N., Lavayen, J., & Fabara, M. (2015). Arboles de Guayaquil. (M. D. Cazorla, Ed.). Samborondón: Cazzotel S.A. 

• Parrotta, J. A., & Francis, J. K. (1990). Senna siamea Irwin & Barnaby Leguminosae (Caesalpinioideae). Rio Piedras. 

• United Nations. (2014). World Urbanization Prospects: The 2014 Revision, Highlights. New York: United Nations.
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