Supporting Information

Scale Application Population map used [Reference]
Africa PAR Pf-hookworm coinfection GPWv3 [1]

Global Pregancies at risk of Pfand Pv malaria GRUMPa [2]

Global PAR Pf GRUMPaq [3-5]

Global PAR Pv GRUMPa [5], GRUMPB [6]
Global PAR malaria GPWv2 [7]

Global Clinical Pf burden GPWVv3[8], GRUMPa [9]
Africa ITN coverage GRUMPa [10]

Global Coverage of funding for Pf control GRUMPa [11], GRUMPB [2]
Global Pf and Pv elimination feasibility GRUMPa [12]

Global Human migration and Pf movements GRUMPa [13]

Global Urbanization effects on Pf transmission GPWv3 [14], GRUMPa [15]
National PAR Pfin Zambia Landscan 2006 [16]

Africa Future PAR Pf GPWv3 [17]

Global Effects of climate change on malaria PAR | GPWv2 [18, 19]

Africa Pf risk mapping GPWv3 [20]

Africa PAR Pf UNEP [21], GRUMPa [22]
West

Africa PAR Pf UNEP [23]

Global Pf risk mapping GPW\v2 [24], GRUMPa [25]

Table S1. Malaria-related studies that have utilized large area gridded population datasets. GPW =
Gridded Population of the World, GRUMP = Global Rural Urban Mapping Project, UNEP = United
Nations Environment Programme Global Population Databases, USGS = United States Geological
Survey Population datasets.



PAR
Americas Africa+ CSE Asia
Unstable Landscan | 50,138,167 | 18,266,064 | 974,086,156
GPW3 48,607,543 | 23,309,881 | 942,830,207
GRUMP 50,044,331 21,593,752 | 947,371,158
UNEP 38,944,853 | 13,628,956 | 703,465,430
<5% Landscan | 40,311,726 | 116,338,610 | 601,344,331
GPW3 40,717,470 | 106,585,197 | 593,253,313
GRUMP 40,563,384 | 114,313,126 | 602,923,047
UNEP 35,948,739 | 65,910,766 | 384,360,353
5-40% Landscan NA 193,260,281 | 71,504,201
GPW3 NA 185,111,034 75,453,864
GRUMP NA 197,349,050 | 75,213,946
UNEP NA 147,850,121 | 42,871,904
>40% Landscan NA 350,643,756 6,123,664
GPW3 NA 354,000,328 7,321,183
GRUMP NA 346,607,237 6,711,505
UNEP NA 302,919,397 4,154,098

Table S2. Total estimated populations at risk (PAR) of P. falciparum in each class by region and in
total for each population dataset. GPW = Gridded Population of the World, GRUMP = Global Rural
Urban Mapping Project, UNEP = United Nations Environment Programme Global Population
Databases.



LandScan GPW GRUMP UNEP
LandScan X 0.999096 0.9992544 0.9541364
GPW X 0.9999828 0.9647
GRUMP X 0.9636067
UNEP X
A

LandScan GPW GRUMP UNEP
LandScan X 0.9994204 0.9992751 0.9334398
GPW X 0.9998924 0.9284618
GRUMP X 0.924434
UNEP X
B

LandScan GPW GRUMP UNEP
LandScan X 0.9923876 0.9938765 0.8763075
GPW X 0.9920221 0.8730398
GRUMP X 0.8570616
UNEP X
C

LandScan GPW GRUMP UNEP
LandScan X 0.9923876 0.9938765 0.8763075
GPW X 0.9920221 0.8730398
GRUMP X 0.8570616
UNEP X
D

Table S3. Concordance correlation coefficients for per-country PAR estimates made by each of the
four population datasets for A: Unstable risk, B: PfPR2-10<5%, C: PfPR2-10 = 5-40%, D: PfPR2-10 >
40%. The values show the strength of correlation between estimated PARs when comparing
different spatial population datasets.




Landscan GPW GRUMP UNEP
Namibia 22314 63380 62609 103804
Tanzania 4351628 4095408 3335634 5319315
Mali 717699 137853 100356 489515

Table S4. Error statistics for comparison of P. falciparum populations at risk (PAR) derived from
spatial population datasets versus detailed census data. Root mean square error (RMSE) statistics
are shown for comparison of P. falciparum PAR estimates derived from the four spatial population
datasets against the estimates derived from the detailed census data for three countries. The lowest
RMSEs for each country are in bold text. Here, each of the datasets were not adjusted to common
national totals (in contrast to Table 3 in the main document). GPW = Gridded Population of the

World, GRUMP = Global Rural Urban Mapping Project, UNEP = United Nations Environment
Programme Global Population Databases.




Rank | Country PPU | Census data year
1 Iraq 1258 1985
2 Congo, Democratic Republic | 347 1984
3 Chad 527 1990
4 Syrian Arab Republic 1241 1994
5 Libyan Arab Jamahiriya 223 1984
6 Cameroon 255 1987
7 Sudan 358 1993
8 Papua New Guinea 241 1990
9 United Arab Emirates 399 1995
10 Nigeria 231 1991
11 Togo 216 1991
12 Pakistan 1309 1998
13 Egypt 281 1996
14 Iran 260 1996
15 Bhutan 110 1985
16 Algeria 634 1998
17 Guinea 257 1996
18 Uzbekistan 118 1989
19 Eritrea 94 1984
20 Senegal 107 1985
21 Tajikistan 99 1989
22 Lesotho 209 1996
23 Azerbaijan 108 1990
24 Saudi Arabia 1604 2000

25 Turkmenistan 86 1989
26 Swaziland 247 1997
27 Uruguay 171 1996
28 Liberia 70 1983
29 Ethiopia 119 1994
30 Turkey 848 2000
31 China 523 2000
32 Guyana 79 1991
33 Central African Republic 69 1988
34 Lebanon 128 1996
35 Myanmar 165 1997
36 Benin 80 1992
37 Kazakhstan 62 1989
38 Djibouti 128 1998
39 Rwanda 55 1991
40 Serbia and Montenegro 2658 2001
41 Ivory Coast 89 1998
42 East Timor 46 1990
43 Republic of Moldova 88 1998
44 Zambia 173 2000
45 Bosnia-Herzegovina 1301 2001
46 Ghana 172 2000
47 Kyrgyz Republic 89 1999
48 Congo 60 1996




49 Belarus 84

50 Somalia 110 2000

1999 ‘

Table S5. The top 50 priority countries in terms of spatially-referenced population data needs. The
ranks are based on ranking all country data in the GPW/GRUMP database
(http://sedac.ciesin.columbia.edu/gpw/spreadsheets/GPW3_GRUMP_Summarylnformation_Oct05p

rod.xls) by population per unit (PPU) and date of the input population count data, then summing
these to create a simple combined rank score.
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Figure S1. The four spatial population datasets analysed for this study. The datasets are: (a)
Gridded Population of the World (GPW) version 3, (b) the Global Rural Urban Mapping Project
(GRUMP) alpha version, (c) LandScan 2008 and (d) UNEP Grid. Details on each dataset can be found
in Table 1 of the main manuscript.
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Figure S2. Variations in estimates of population at risk of P. falciparum achievable using LandScan and GRUMP. Here, the LandScan and GRUMP datasets
were not adjusted to common national totals (in contrast to Figure 2 of the main document). The estimates are presented as a percentage of total national
population (UN estimates), and shown for (i) Africa+, (ii) CSE Asia and (iii) the Americas. The ISO country abbreviation for country name is used
(http://www.iso.org/iso/english country names and code elements).
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Figure S3. Administrative unit boundaries of the census data used to test the accuracy of the
global population datasets. The figure shows the administrative unit boundaries of the census data
used for (a) Mali, (b) Namibia and (c) Tanzania, overlaid onto the predicted P. falciparum malaria
PfPR2-10 endemicity classes. They are categorized as low risk PfPR2-10 < 5%, light red; intermediate
risk PfPR2-10 = 5% to 40%, medium red; and high risk PfPR2-10 > 40%, dark red. The map shows the
class to which PfPR2-10 has the highest predicted probability of membership. The rest of the land
area was defined as unstable risk (medium grey areas, where PfAPI = 0.1 per 1,000 pa) or no risk
(light grey).
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