UNIVERSITAT
POLITECNICA
DE VALENCIA

Predicting future scenarios for land use In a megacity by using a model
pbased on neural networks

Claudia Patricia Romero Hernandez(clroher@doctor.upv.es) and Félix Francés Garcia (ffrances@hma.upv.es)
Research Institute of Water and Environmental Engineering, Universitat Politecnica de Valencia - Valencia Spain

INTRODUCTION RESULTS

Percentage of validation in areas of simulated land use versus actual

According to the United Nations, it is expected that by 2050 most of the world’s population will live in Dynamics of change of land uses in the prediction of scenarios to 2030 and 2050. land use for 2014.
.. . . . . . . . . 1985 2014 2030 2050 .
O 2 %
cities. In particular, Latin America is one of the most urbanized continents with about 84% of its Obeorved Ohcerved ture scenarios Category Areos 040D |y o | % oflnd use i
inhabitants living in urban areas, and this percentage will continue to increase in the coming years. Bogota ' | " 1. Urban Areas
. - *11: . . 1.1 Urban fabric 216,4 185,2 85,6 4
Wlll have d populatlon Of 14 mllhon lnhabltants by 2050 1.2 Industrial, commercial and transport units 157 104,6 66,6 2,9
ny - - - 1.3 Mine, dump and construction sites 31,4 17,7 56,5 0,6
The development of megacities generates important changes in the demand of natural resources and in L4 Artifiinl. nom agriculium! veseratod aread 1637 | 1187 o .
the land use in the catchments where they are located. Total urban areas 5675 4262 725 10,7
2. Crops and Pastures Areas
The objective of this research is to study dynamic of the evolution of land use in urban basin, using the 2 Arable lang 275 | 458 205 23
] ] _ .2 Permanent crops , ) ) ,
Land Change Modeler, which is based in neural networks. 2.3 Pastures 20493 22291 o1 44,8
2.4 Heterogeneous agricultural areas 485,9 1181,5 243,2 8,9
Total Crops and Pastures areas 3450 3557,6 103,1 63,1
CAS E STU DY 3. Forests, Scrubs and Open Spaces
3.1 Forests 462,4 517,8 112 8,5
3.2 Scrub and/or herbaceous vegetation assoc 855,2 832,7 97,4 15,6
3.3 Open spaces with little or no vegetation 35,9 36,7 102,2 0,7
BogOté River CatChment Total Forests, Scrubs and Open Spaces 1353,5 1387,1 102,5 24,7
o . . 4.1 Inland wetlands 22,4 22,4 100 0,4
° BOgOté river has a catchment of 5472 Land use evolution along the predicted future scenarios for the Bogota River Basin 5.1 Inland waters 77,3 77,3 100 14
Colombia Total area 5471,3
km?2 begins at an elevation of 3400 B 1.1 Urban fabric 2.1 Arable land B 3.1 Forests
’ . o o - 1.2 Industrial, commercial and transport units - 2.2 Permanent crops 3.2 Scrub and/or herbaceous vegetation associations
m'a'S'l" haS d length Of 2 7Okm2’ runs 1n . - ; - 1.3 Mine, dump and construction sites 2.3 Pastures 3.3 Open spaces with little or no vegetation
dlreCtIOIl Southwest and ﬂOWS lnto the N 1.4 Artificial, non-agricultural vegetated areas | 2.4 Heterogeneous agricultural areas B 5.1 inland waters 1985 2014 2030 2050
Observed Observed Future scenarios

Magdalena River at an elevation of 280 prea ki) Lond Useof the Catchmen () | 571" ond osses btween 205
h Category an
m.a.s.l. SOUTH 2014 2030 2050 2014 2030 2050 Knm? % . wd 4 18 ad 4 B wadk 4
- . . AMERICA \\\\ B ) 1. urban areas S ' '
 The annual precipitation varies from U T ea — —

1.2 Industrial, commercial and transport units 157 140,7 191,5 2,9 2,6 3,5 34,6 22
1.3 Mine, dump and construction sites 31,4 17,7 17,7
1.4 Artificial, non-agricultural vegetated areas 162,7 104,3 89,5 3 1,9 1,6 -73,2 -45
567,5 510,7 626,7 10,4 9,3 11,5 59,3 10,4

7 Bogota
megacity

minimums of approximately 600 mm to
maximums of 1700 mm.

Total urban areas

L} r - - N
« The annual temperature varies Bogoté River Basin 2. Crops and Pastures areas s
S 2 w40 A 2.1 Arable land 237,6 48,8 48,8 4,3 0,9 0,9 -188,9 79,5 - g

between 10 2C and 27 °C.

231

2.2 Permanent crops 277,2 83,2 105,3
2.449,30 2.779,60 2.802,00 )
2.4 Heterogeneous agricultural areas 485,9 657,7 589 8,9 12 10,8 103,1 21,2 ) ” o

Total Crops and Pastures areas 3.450,00 3.569,30 3.545,00 63,1 65,2 64,8 95 2,7

-74.86 -4 57 7428 -73.99 -73.70 =

2.3 Pastures

= In terms of land use, Bogota megacity has a high population density. The heterogeneity
characterizes its expansion as happen with most of megacities. Dureau et al. (2002) describes
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2015 Bogota had a population of 7.9 million inhabitants within its urban surface and 1.45 million
in its metropolitan area.

Total area of the catchment

CONCLUSIONS

METHODOLOGY

To determine the dynamics of land use changes, historical data from the megacity of Bogota for the
period from 1985 to 2014 were used and scenarios were generated at 2030 and 2050.

The model selected was the Land Change Modeler (LCM) extension for ArcGIS developed by Clark
Labs University. This model integrates neural network algorithms Multilayer Perceptron (MLP) for
the calculation of transition potentials, and Markov chains for the prediction of land use scenarios.

Knowing the dynamics of land use evolution as a function of the different action scenarios will allow territory managers to define and
implement management policies in highly altered environments such as the Bogota river catchment.

2. There is an important influence of the expansion of the megacity of Bogota in the change land uses, especially in land agricultural vocation that
have become in urban land.

3. LCM is considered an adequate model for the prediction of urban land use change. It is a useful tool for professionals and researchers interested
in prospective and actual scenarios in territories with a significant dynamic of transformation.

4. Future analyzes could include some socioeconomic variables, which are not included in this study due to lack of information.
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