Supplementary information

Construction of 200 prediction points along shoreline

Figure S1: Flow diagram showing the stages for constructing the 200 predictions along the shoreline. a) A

2-D linestring was drawn by hand following the shoreline as shown by Google Satellite imagery, b) the
linestring was re-sampled to 4000 equally spaced vertices and resampled them to 200 equally intervals (red
dots), ¢) observed sampling site locations (blue dots), d) each observed sampling site location was snapped

to its nearest vertex (green dots).



pliik pliik
450 135 -120
| I N . |

pllik

plik

470 -150 -130
I N N

Log-likelihood profiles

beta1

o

prange
beta5

-118
1

o~
g -
o
‘(! -
1 1 I
-3 -2 0“1 0 1
prange
o beta9
,‘Z' T —
“ -
~
o -
o

prange
sigma

—

I 1 T 1
4. 8 D2 .

prange

pliik

pllik

pllik

-125

-135

-1175  -116.0

-119.0

-122  -118

-126

beta2

prange

prange
beta10

pliik

pliik

pllik

-120

-130

-117.0

-118.5

-118

-122

beta3 betad

/
/

é D
3 = 7
S
T T T T T T T T
6 5 4 -3 5 4 -3 -2 41
prange prange
beta7 © beta8
= i \
o
x o 4
£ 5
-
s! -

T T T T T T T T
o 1 2 3 3 2 -1 0
prange prange
beta11 amma
o
< Q of
= o~
= S
o

o
T T T o T T T T
-1 0 1 2 3 7 6 -5 -4
prange prange

Figure S2: Biomphalaria sp. Multi-f; with space effect model profile likelihood against fit of

model.
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Figure S3: Bulinus sp.
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Multi-B; with space effect model profile likelihood against fit of model
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Figure S4: Single-3 with space effect model profile likelihood against fit of model a)
Biomphalaria sp. b) Bulinus spp.
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Figure S5: Biomphalaria sp. Multi-3; with no space effect model profile likelihood against fit of

model.
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Bulinus sp. Multi-; with no space effect model profile likelihood against fit of model
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Figure S7: Single-3 with no space effect model profile likelihood against fit of
model a) Biomphalaria sp. b) Bulinus spp.




Sensitivity analysis

Multi- space with o = 0.5

a) Biomphalaria sp. b) Bulinus spp.
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Figure S8: Prior Schistosoma infection prevalence of a = 0.05 for SAC age 6. Multi-f; with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.



Single—p space with o= 0.5

a) Biomphalaria sp. b) Bulinus spp.
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Figure S9: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Single-f with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.



Multi—Bs no space with .= 0.5
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Figure S10: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Multi-f, with no
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Single-f no space with o= 0.5
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Figure S11: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Single-f with no
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Multi-p space with o= 0.10

Biomphalaria sp. b) Bulinus spp.
Chikomwe Chipeleka Chikomwe Chipeleka
1.0 A2 1.0
0.8 =/ 0.8
0.61 0.6
0.4 04+ /\
0.21 024 A\
0.0+ 001> 4 A
Koche Makumba Koche Makumba
1.0 hm \ 1.0
0.8 0.8
061 2 \/\/ 06-
0.4+ 0.4+
0.2 1 0.2
0.0 0.0 ——h = ——————————8&
Mchoka MOET Mchoka MOET
1.0 1.0+
0.8 0.8-
0.6 0.6-
° 0.4+ ° 0.4+
0.2 02] e
2 0.0 2 0.0- e—
o o = (Observed
g Mtengeza Ndembo g Mtengeza Ndembo )
D 1.0 ® 1.0 = Predicted
& 084 »H fv% o 08 A \ /\/
0.64 0.6
0.4 0.4 /\ —\/
0.24 0.24 T
0.0+ 051/ VAN
Samama St Martins Samama St Augustine 2
1.0 N 77— 1.0
0381 ‘AH - V \| & \
061 06- >v&t
041 0.4- o\
0.24 0.2 \
0.0+ B N e S S e e 0.0+
Sungusya 6 78 9101112131415 St Martins Sungusya
1.0 £ N Z 1.0
0.8 7 \/ 0.8+
0.6 0.6
0.4 0.4+ /\
0.2 0.2+ a -
00—+ 0.0 - T LT \u_ul T T
6 7 8 9 1011 1213 14 15 6 7 8 9101112131415 6 7 8 9 1011 1213 14 15
Age Age

Figure S12: Prior Schistosoma infection prevalence of a = 0.10 for SAC age 6. Multi-f; with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Figure S13: Prior Schistosoma infection prevalence of o = 0.10 for SAC age 6. Single-f with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Figure S14: Prior Schistosoma infection prevalence of & = 0.10 for SAC age 6. Multi-fs with no
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Single—p no space with a.= 0.10
a) Biomphalaria sp. b) Bulinus spp.
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Figure S15: Prior Schistosoma infection prevalence of o = 0.10 for SAC age 6. Single-f with no
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Multi-ps space with . = 0.20
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Figure S16: Prior Schistosoma infection prevalence of a = 0.20 for SAC age 6. Multi-f; with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.

16



Single-p space with a = 0.20
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Figure S17: Prior Schistosoma infection prevalence of a = 0.20 for SAC age 6. Single-f with
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Multi-ps no space with a = 0.20

a) Biomphalaria sp. b) Bulinus spp.
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Figure S18: Prior Schistosoma infection prevalence of o = 0.20 for SAC age 6. Multi-f; with
no space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Single-p no space with o = 0.20

a) Biomphalaria sp. b) Bulinus spp.
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Figure S19: Prior Schistosoma infection prevalence of o = 0.20 for SAC age 6. Single-f with no
space effect model optimisation prevalence prediction (black line) and observed prevalence (red
line) against age of SAC carried out for each species a) Biomphalaria sp. b) Bulinus spp.
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Table S1: Prior Schistosoma infection prevalence of a = 0.05 for SAC age 6. Parameter
estimates for multi-f, spatial model for each species

Multi-B space with & = 0.05

Biomphalaria MSE Bulinus MSE
AIC=258 AIC=250
Parmeters/Schools log log logy log 8 log o log y
[
Mchoka 286 0443 631 0.0668
[-5.28, -0.438] [-8.47,-4.16]
Samama 2.3 0.340 -4.52 0.251
266 548
[5.77,132] (:9.01, 3.69] [7.64, 3.31] [7.62,-1.43] 2.80 465
MOET 473 0.253 732 [-8,20, 2.60] [6.65, 2.65] 0.0675
[-8.39, -1.07] [:9.51,-5.12]
Koche 3.06 0.102 895 0.0253
[-12.8,6.67) [118,6.12]
St Augustine 2 -5.03 1.14
[-7.63,-2.42]
Ndembo -1.00 0.185 438 0.653
[-4.44,2.43] [-7.79,-0.974]
Sungusya 158 0379 628 116
[-7.69,10.8] [-8.64,-3.91]
St Martins 162 0.420 -8.26 0.0573
[9.27,12.5) [-11.1, -5.46]
Chikomwe 185 0.487 755 0.261
[:5.24, 1.54] [:9.92, -5.18]
Chipeleka 0.679 0.290 -6.14 0.396
[-8.55,9.91] [:8.47,-3.82]
Makumba 0.356 0673 745 0.256
[-2.70,3.41] [9.91,4.98]
Mtengeza 0.833 0.453 5.84 0.874
[:3.44,5.11] [:8.19,-3.49]
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Table S2: Prior Schistosoma infection prevalence of a = 0.05 for SAC age 6. Parameter

estimates for single-f spatial model for each species

Single-B space witha = 0.05

Biomphalaria Bulinus

AIC=275 MSE AIC=341 MSE
Parmeters/Schools log B log o logy log B log o logy
[c1]
Mchoka -1.00 -4.96 -6.86 0.677 -5.00 0.500 -3.55 0.0861

[-1.67,-0328] [-5.49, -4.42] [-7.45,-6.28] [-10.4,0.350] [127,13.7] [-8.84,1.75]

Samama 0.366 1.16
MOET 0313 0308
Koche 0.107 0.460
St Augustine 2 149
Ndembo 0121 163
Sungusya 0.516 111
St Martins 0.777 0.483
Chikomwe 0474 0.859
Chipeleka 0.298 0.400
Makumba 1.03 0.456
Mtengeza 0.865 0.911
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Table S3: Prior Schistosoma infection prevalence of a = 0.05 for SAC age 6. Parameter
estimates for multi-3; no space model for each species

Multi-f5 no space with a = 0.05

Biomphalaria Bulinus
AIC=258 MSE AIC=248 MSE
Parameters/Schools log B logo logy log B logo logy
[c1
Mchoka -6.14 -2.67 -5.48 0.443 -7.26 -2.50 -3.39 0.0686
[8.56, -3.73] [-8.90, 3.55] [7.64, -331] [-125,-2.02] [8.51,351] [-8.61, 1.84]
Samama 5.19 0.340 -4.80 0.214
[8.73, -1.65] [-11.0, 1.44]
MOET 5.14 0.253 -8.26 0.0688
[-8.80, -1.49] [-135,-3.01]
Koche 387 0.102 997 0.0251
[-13.7, 5.94] [-15.5, -4.43]
St Augustine 2 5.73 1.08
[113,0177]
Ndembo 530 0.185 420 0623
[8.73,-1.87] [12.1,3.74]
Sungusya 395 0379 RY) 113
[-133,5.39] [-12.8,-2.03]
St Martins 381 0.420 -9.26 0.0570
[-14.8,7.21] [-14.8, -3.70]
Chikomwe 5.33 0.487 805 0.262
[8.71, -1.95] [13.4, -2.69]
Chipeleka 39 0.290 673 0390
[-133,5.36] [12,-137]
Makumba 557 0673 851 0.256
[8.63,-2.52] [139,-3.11]
Mtengeza -4.98 0.453 653 0.885
[9.26, -0.714] [119,-1.12)
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Table S4: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Parameter
estimates for single-f3 no space model for each species

Single-p no space with @ = 0.05

Biomphalaria MSE Bulinus MSE
AIC=250 AlC=351
Parmeters/Schools log logo logy log 8 logo logy
[c1]
Mchoka -1.48 0.148 2261 0.613 -5.50 463 3.70 0.101
[-4.87,1.92] [-3.24,354] [-2.85.-2.36] [175,649] [-16.8,7.56] [12.2,4.85)

Samama 0.275 1.24
MOET 0.190 0329
Koche 0.233 0.546
St Augustine 2 144
Ndembo 0.262 178
Sungusya 0.519 115
St Martins 0372 0.540
Chikomwe 0.535 0.542
Chipeleka 0.476 0.389
Makumba 0.506 0.541
Mtengeza 0326 0.926
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Table S5: Prior Schistosoma infection prevalence of a« = 0.10 for SAC age 6. Parameter

estimates for multi-f; spatial model for each species

Multi-f; space with & = 0.10

Biomphalaria MSE Bulinus MSE
AlC=258 AlC=250
Parmeters/Schools log B log o logy log B log logy
[c
Mchoka 294 0.443 632 0.0676
[:5.26, -0.618] [-8.62,-4.02]
Samama 231 0.340 453 0.248
274 -5.56
[5.71,1.09] (-8.83,3.34] [7.62, -3.49] [7.80, -1.25] 2.80 465
MOET -4.81 0.254 7.32 [-8.51,2.91] [-6.79, -2.51] 0.0676
[-8.33,-1.30] [:9.63, -5.00]
Koche 3.4 0.102 -8.95 0.0260
[-12.5,6.19] [-11.9, -5.98]
St Augustine 2 -5.03 1.13
[7.79,-2.27]
Ndembo -1.08 0.185 438 0.648
[4382.22] [-7.99,-0.775]
Sungusya 150 0378 -6.32 115
[-7.43,10.4] [-8.91,-3.73]
St Martins 153 0.421 -8.26 0.0584
[-8.85,11.9] [-11.2 -5.36]
Chikomwe -1.93 0.487 755 0.263
[-5.19,1.33] [-10.1, -5.05]
Chipeleka 0.604 0.289 -6.15 0.394
[-8.33,9.53] [-8.62,-3.68]
Makumba 0.273 0.674 745 0.257
[-2.67,321] [-10.0,-4.87]
Mtengeza 0.748 0.454 5.84 0.879
[-3.35,4.85] [-8.33,-3.36]

24




Table S6: Prior Schistosoma infection prevalence of a = 0.10 for SAC age 6. Parameter
estimates for single-f spatial model for each species

Single-f space witha = 0.10

Biomphalaria Bulinus

AIC=275 MSE AIC=341 MSE
Parmeters/Schools log 8 logo logy log 8 logo logy
[
Mchoka -1.00 -4.96 -6.86 0.682 -5.00 0.500 -3.55 0.0866

[-1.67,-0.328] [-5.49,-4.42] [-7.45,-6.28] [-13.8,3.80] [-13.9,14.9] [-12.2,5.14]

Samama 0.364 116
MOET 0308 0.309
Koche 0.106 0.460
St Augustine 2 1.49
Ndembo 0.124 1.63
Sungusya 0.509 11
St Martins 0.753 0.483
Chikomwe 0.476 0.860
Chipeleka 0297 0.399
Makumba 0.995 0.456
Mtengeza 0.837 0913
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Table S7: Prior Schistosoma infection prevalence of a« = 0.10 for SAC age 6. Parameter
estimates for multi-B; no space model for each species

Multi-B no space with ¢ = 0.10

Biomphalaria Bulinus
AIC=258 MSE AIC=248 MSE
Parameters/Schools log logo logy log B logo logy
[
Mchoka 6.22 274 556 0.443 7.26 2250 338 0.0690
[8.55, -3.90] [-8.80,3.32] [-7.63, -3.48] [12.5,-1.98] [8.56,3.57] [8.64, 1.88]
Samama 527 0.340 480 0.214
[-8.67,-1.87] [11.0, 1.44]
MOET 5.3 0.254 -8.26 0.0694
[-8.74,-1.71] [13.5,-2.97]
Koche 39 0.102 997 0.0252
[-133,5.38) [15.5, -4.40]
St Augustine 2 5.73 1.07
[-113,-0.144]
Ndembo 538 0.185 419 0.621
[-8.69, -2.08] [12.1,3.73]
Sungusya -4,04 0378 743 112
[-13.0, 4.89] [12.9,-1.94]
St Martins 391 0421 9.26 0.0573
143, 6.49] [14.9,3.67]
Chikomwe 541 0.487 805 0.262
[-8.67,-2.15] [13.5,-2.65]
Chipeleka 405 0.289 673 0389
[-12.9, 4.89] [121,-133]
Makumba 566 0.674 851 0.257
[-8.60,-2.72] [13.9,3.07]
Mtengeza 5,07 0.454 -6.52 0.887
[9.17,-0.971] [-12.0-1.09]
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Table S8: Prior Schistosoma infection prevalence of a« = 0.10 for SAC age 6. Parameter
estimates for single-f3 no space model for each species

Single-B no space with @ = 0.10

Biomphalaria MSE Bulinus MSE
AIC=250 AIC=NA
Parmeters/Schools log f logo logy log 8 logo logy
[«
Mchoka -1.48 0.148 -2.61 0.614 NA NA NA NA
[-4.80, 1.85] [-3.17,347] [-2.84.-237]
Samama 0275
MOET 0.190
Koche 0.233
St Augustine 2
Ndembo 0.262
Sungusya 0.519
St Martins 0.372
Chikomwe 0.535
Chipeleka 0.476
Makumba 0.506
Mtengeza 0.326
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Table S9: Prior Schistosoma infection prevalence of a = 0.20 for SAC age 6. Parameter

estimates for multi-f; spatial model for each species
Multi-B space with ¢ = 0.20

Biomphalaria MSE Bulinus MSE
AIC=259 AIC=250
Parmeters/Schools log 8 log & logy log B log & log y
[ci
Mchoka 3,09 0,425 633 00668
[-5.31,-0.883] [-8.81,-3.85]
Samama -2.47 0341 -4.54 0242
289 571
[5:69, 0.747] [-8.66, 2.88] [7.67, -3.75] [-8.08, -0.995] 280 465
MOET 498 0.255 13 [19.26, 3.66] [6.95-2.35] 0.0745
[-8.31,-1.64] 9,78, -4.85]
Koche 331 0.101 -8.96 0.0282
[-12.1,5.44] [12.1,5.77]
St Augustine 2 5.04 111
[-8.01,-2.07]
Ndembo 124 0.185 438 0.639
[-4381.91] [-8.29, -0.467]
Sungusya 134 0377 -6.40 111
[-7.089.75) [:9.34,-3.46)
St Martins 134 0.423 -8.26 0.0614
[-8.30,11.0] [113-5.25]
Chikomwe 208 0.488 757 0.265
[5.19, 1.03] [-103, -4.86]
Chipeleka 0.442 0.287 -6.16 0.391
[-8.01,8.89] [-8.81,-351]
Makumba 0.110 0676 745 0.261
[:2.70,2.92] (102,472
Mtengeza 0578 0.456 5.84 0.888
[3.30, 4.46) [8.5,-3.18]
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Table S10: Prior Schistosoma infection prevalence of &« = 0.20 for SAC age 6. Parameter

estimates for single-f spatial model for each species

Single-p space with a = 0.20

Biomphalaria Bulinus

AIC=271 MsE AIC=341 MSE
Parmeters/Schools log f log @ logy log log @ logy
[ci
Mchoka -1.00 513 -7.00 0.673 -6.00 0.500 4,53 0.0867

[-1.75, -0.253] [-5.74,-4.52] [-7.68,-6.32] [-14.6,2.61] [-12.8,11.8] [-13.1,4.00]

Samama 0.361 1.17
MOET 0.305 0.307
Koche 0.114 0.459
St Augustine 2 1.49
Ndembo 0.127 1.64
Sungusya 0.492 1.10
St Martins 0718 0.481
Chikomwe 0.479 0.858
Chipeleka 0293 0401
Makumba 0.951 0.457
Mtengeza 0.783 0.917
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Table S11: Prior Schistosoma infection prevalence of & = 0.20 for SAC age 6. Parameter
estimates for multi-Bs no space model for each species

Multi-B no space with ¢ = 0.20

Biomphalaria Bulinus
AIC=259 MSE AIC=248 MSE
Parameters/Schools log log o logy log 8 logo logy
[
Mchoka -6.38 -2.88 571 0.445 -7.26 -2.50 -3.38 0.0697
8,59, -4.18] [-8.66, 2.89] [7.67 375 [12.4,-2.16] [-8.40,3.40] [-8.44, 1.68]
Samama 5.4 0341 480 0212
[-8.64, -2.25] 103, 1.21]
MOET 540 0.255 826 00707
8,71, -2.09] [13.4,3.16]
Koche -4.15 0.101 -9.97 0.0256
128, 4.46] [-15.4, -4.57]
St Augustine 2 573 107
[11.1, -0.338]
Ndembo 555 0.185 419 0618
867, -2.42] [11.9,3.50]
Sungusya 422 0377 745 111
[125, 4.07) [12.9, -2.04]
St Martins 411 0423 926 00579
[1356,5.33] [147,3.85]
Chikomwe 557 0488 805 0263
[-8.66, -2.48] [133,-2.82]
Chipeleka 40 0287 67 0388
[12.5, 4.09] [119-152]
Makumba 583 0676 851 0258
862, 3.04] [-13.8,3.26]
Mtengeza 5.5 0456 652 0.890
[9.10, -1.40] [11.8-1.29]
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Table S12: Prior Schistosoma infection prevalence of & = 0.20 for SAC age 6. Parameter
estimates for single-f no space model for each species.

Single-B no space with @ = 0.20

Biomphalaria MSE Bulinus MSE
AIC=256 AIC=NA
Parmeters/Schools log B loga logy log B log o logy
[c]
Mchoka -4.96 -3.34 -5.60 0.644 NA NA NA NA
[-10.1,0.211] [-8.53, 1.86] [-8.33.-2.86]
Samama 0341
MOET 0.253
Koche 0.165
St Augustine 2
Ndembo 0.186
Sungusya 0394
St Martins 0.463
Chikomwe 0.493
Chipeleka 0334
Makumba 0.682
Mtengeza 0467
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Confidence intervals
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Figure S20: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Confidence
intervals for parameter estimates for Biomphalaria sp. models with SAC prevalence at age 6 set
as a set to 0.05 (5%) a) Multi-f, space sp. b) Multi-f; no space ¢) Single-£ space d) Single-f no

space
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Figure S21: Prior Schistosoma infection prevalence of o = 0.05 for SAC age 6. Confidence
intervals for parameter estimates Bulinus spp. models with SAC prevalence at age 6 set as a set to
0.05 (5%) a) Multi-f, space sp. b) Multi-f; no space ¢) Single-f space d) Single-f no space.
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a=0.10
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Figure S22: Prior Schistosoma infection prevalence of o = 0.10 for SAC age 6. Confidence
intervals for parameter estimates for Biomphalaria sp. models with SAC prevalence at age 6 set as
asetto 0.10 (10%); a) Multi-B, space b) Multi-S; no space ¢) Single- space d) Single-£ no space.
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Figure S23: Prior Schistosoma infection prevalence of o = 0.10 for SAC age 6. Confidence
intervals for parameter estimates for Bulinus spp. models with SAC prevalence at age 6 set as a set
to 0.10 (10%); a) Multi-g, space sp. b) Multi-@; no space ¢) Single- space

35



a=0.20
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Figure S24: Prior Schistosoma infection prevalence of o = 0.20 for SAC age 6. Confidence
intervals for parameter estimates for Biomphalaria sp. models with SAC prevalence at age 6 set as
aset to 0.20 (20%): a) Multi-B, space sp. b) Multi-f no space ¢) Single-S space d) Single-£ no
space
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Figure S25: Prior Schistosoma infection prevalence of o = 0.20 for SAC age 6. Confidence
intervals for parameter estimates for Bulinus spp. models with SAC prevalence at age 6 set as a
set to 0.05 (5%): a) Multi-f; space sp. b) Multi-f no space ¢) Single-f space
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