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Modeling the Spatial Distribution of GDP Based on Night Light Radiation .
A Case Study in Ganzhou District, Zhangye Municipality

LIANG Youjia, XU Zhong-min

Key Laboratory of Ecohydrology of Inland River Basin, Cold and Arid Regions Environmental and Engineering

Research Institute , Chinese Academy of Sciences, Lanzhou Gansu 730000 , China)

Abstract: Spatial and temporal distributions of
both physical and socioeconomic phenomena can be
approximated by functions depended on location in
a multi-dimensional space as multivariate scalar ,
vector or tensor fields. Collection of spatial GDP
data is problematic, because of various shortcom-
ings in the data collection process. A model is de-
veloped for creating a disaggregated map of esti-
mated GDP for towns and then a distribution map
of GDP is got.

Firstly, a regression model is developed to

calibrate the official GDP at township level in the

study area with the sum of light emissions, and
subsequently unique coefficients are derived.

The spatial population grid and nighttime light
satellite imagery are used to represent primary in-
dustry and other industries. Multiplying the u-
nique coefficients with the sum of light emissions
provides an estimate of total economic activity,
from which a spatially disaggregated GDP map of
total economic activity may generate based on the
grid of 500 m X500 m. The average GDP value of a
township is 3. 72 million Yuan, with a Standard

Deviation of 0. 34 million Yuan.

Key words: DMSP/OLS; spatial distribution of population; GDP; spatial modeling



