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be used to ‘nowcast’
or provide real-time
food prices.
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https://www.unglobalpulse.org/project/nowcasting-food-prices-in-indonesia-using-social-media-signals-2014/ [PeerJ 2017, NetSci 2016]
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Combining satellite imagery and
machine learning to predict poverty

Neal Jean,“>* Marshall Burke,>***T Michael Xie,! W. Matthew Davis,*
David B. Lobell,** Stefano Ermon*

Reliable data on economic livelihoods remain scarce in the developing world, hampering efforts
to study these outcomes and to design policies that improve them. Here we demonstrate an
accurate, inexpensive, and scalable method for estimating consumption expenditure and asset
wealth from high-resolution satellite imagery. Using survey and satellite data from five African
countries—Nigeria, Tanzania, Uganda, Malawi, and Rwanda—we show how a convolutional
neural network can be trained to identify image features that can explain up to 75% of the
variation in local-level economic outcomes. Our method, which requires only publicly available
data, could transform efforts to track and target poverty in developing countries. It also
demonstrates how powerful machine learning techniques can be applied in a setting with

limited training data, suggesting broad potential application across many scientific domains.

[Jean et al., Science 2016]
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Fig. 2. Visualization of features. By column: Four different convolutional filters (which identify, from left
to right, features corresponding to urban areas, nonurban areas, water, and roads) in the convolutional
neural network model used for extracting features. Each filter "highlights” the parts of the image that
activate it, shown in pink. By row: Original daytime satellite images from Google Static Maps, filter ac-
tivation maps, and overlay of activation maps onto original images
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© Institute for Basic Science * Please do not share *

Tkm2 X} THSIQ| ML HIRX| 0| H|At

Existing statistics Human-machine model applied on least developed countries
A w.mandu
Jr_\}/.aﬂ St " k"‘a‘;‘:":l“';" Night light 4
Unﬁlted N.ations efforts in 2008 l "*#‘f i ENo Data
I~ r g4 -;r:"‘;;mm
O 429 N -. : ‘-‘ . 100k
no 0 -;'-.'.i.‘_'.'_' S Om 40K
1 Ry -
Newspaper mentions “-Ién“terviews with NK defectors

To create the Partial Order Graph (POG) of North Korean images for 2016 ~ 2019, we hired 10 experts who examined 21 satellite clusters
given by algorithms and determined their rank order. Expert groups included North Korea defectors, economists, and GIS researchers.
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Figure 19: Children in greener countries are more satisfied with lite
Life satisfaction of 15-year-olds (2018} and urban green spaces (2018)
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[In preparation] (A) Input satellite imagery (B) Prediction Result



National Drought Mitigation Center, USA https://droughtmonitor.unl.edu/

U.S. Drought Monitor

Map released: May 12, 2022
Global water shortage it 'd May j_ﬂ- ém

BLUEDOT

loaf Dam (South
Afric

sealevel #q. (mm)

P

& & o 4, n v @ 0
¥ " ¥ WF ¥ .3
G . 4 P P P P P

Geophysical Research Letters, Volume: 48, lssue: T, First published: 08 Aprll 2021, DOI: (10.1028/2020GL0091248)

BlueDot https://water.blue-dot-observatory.com/

Global Institute for Water Security, Canada (Dr. Jay Famiglietti) https://water.usask.ca/ 14
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