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1. Knowing the distribution of human population is critical (or those focused on population health, food 

security, climate change, conflicts, and natural disasters. This study demonstrates how data collected by 

mobile phone network operators can cost-effectively provide accurate and detailed maps of population 

distribution over national scales and any time period. The methods may be applied to estimate human 

population densities in low-income countries where data on population distributions may be scarce, 

outdated, and unreliable. (adapted from PNAS vol.lll, 15888-93 by Deville, et al.) (15 -$]'-) 

2. Surveying has to do with the determination of the relative spatial location of points on ofl near the surface 

of the earth. It is the art of measuring horizontal and vertical distances between objects, of measuring 

angles between lines, of determining the direction of lines, and of establishing points by predetermined 

angular and linear measurements. Along with the actual survey measurements are mathematical 

calculations. Distances, angles, directions, locations, elevations, areas, and volumes are thus determined 

from the data of the survey. (Basic Surveying-Theory and Practice, Oregon Department of 

Transportation) (15 -$]'-) 

3. From flat Earth, to round Earth, to a rough and oblate Earth, people's understanding of the shape of our 

planet and its landscapes has changed dramatically over the course of history. These advances in 

geodesy+the study of Earth's size, shape, orientation, and gravitational field, and the variations of these 

quantities over time-developed because of humans' curiosity about the Earth and because of geodesy's 

application to navigation, surveying, and mapping, all of which were very practical areas that benefited 

society. (EOS, vo1.90, 153-64, byWdowinski and Eriksson) (20 -$]'-) 
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