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: : : GaP
Geogenic (natural) groundwater contamination g s

Platform

e Geogenic contamination is widespread, affecting up to 10% of wells worldwide
e Over 300 million people globally are exposed to high levels of arsenic (As) and fluoride (F)
e Little is being done to combat the situation in low-income countries

Arsenic (~¥140 million) Fluoride (~200 million)
causes skin lesions, causes dental mottling

_ pulmonary disorders, & decay and crippling
internal cancers skeletal deformation

WHO: 10 pg/ WHO: 1.5 mg/L
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Global arsenic map, 2008  (Ravenscroft et al., 2008) e

Platform

Various regions discovered in recent years
But large areas are still uncharted
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1st-generation global risk map for As >10 ug/L g s

Platform

Modeled global probability of geogenic arsenic contamination in groundwater for reducing and for high-pH/oxidizing aquifer conditions

Probability of
As >10 ug/L

[ ] Poor estimation
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[ ]05-075
] 075-1

Amini et al. 2008b, Environ. Sci. Technol. 42, 3669-3675.
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Detailed model, Southeast Asia o=

Platform

China

Red River

Probability
As >10 ugL’
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Winkel et al.,
Nature Geoscience, 2008
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Concept of geostatistical prediction modeling g &

Platform

Concentration data

Groundwater data
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Logistic regression

Gives the probability of a binary (O or 1) target variable

being "positive" (i.e. true or 1) for a linear combination
of predictor variables:

1
1 4+ e (Botbiz)

P(x) =

where P is probability, B is a regression coefficient, x is
an independent variable.
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GaP

Groundwater Assessment Platform o=
WWW.gapmaps.org

Free, interactive online GIS platform for mapping, statistical modeling and
dissemination of information on geogenic groundwater contamination

[ N ) > M AA fit & www.gapmaps.org v} @ i} (]

Groundwater Assessment platform +

GAP Maps GAP Wiki Help Contact Register Login

= Mapping
= Modeling
= Sharing
= Wiki
Mapping and information platform for geogenic groundwater contamination

GAP Maps GAP Wiki

Display maps and upload, Find and share info on

analyze and share data geogenic contamination

Terms of Use © Eawag
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Visualize, analyze, share data and knowledge W& &

0)
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Help About Admin
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» View existing
models and data

PRIVATE (login)
» Upload, display &
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N i e dat = Create own
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= Share data and
models with user-
created
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Share data publicly

Groundwater

Assessment
Platform

Example: arsenic concentrations from Mexico
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GAP Wiki
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Statistical modeling o=

Platform

Statistical Analysis

et

Steps:
1. Select the model type (default is logistic regression)

2. Select the base table (if the drop down list is empty, return to preprocessing tab)

: 3 Select dependenttarget variable

4. Provide threshold (if you select logistic regression) ﬂ

5. Select independent/proxy variables ™ L\L

i G. Provide a name for the model {optional but recommended) ,\f
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2. Data table: pk_as_table Ta rget va ria ble arientale

3. Target variable: larsenic
4. Threshold: Th reshold A
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6. Model name: |PK_mudeI_El1| |

Independent variables
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Model output in GAP o=

oot ROC curve
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Pakistan arsenic study S
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Predictor variables Grounduater
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Holocene fluvial sediments

soil organic carbon soil pH
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Modeling comparison: manual coding vs. GAP

Arsenic prediction map for Pakistan
created offline with the R language
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Modeling comparison: China
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Arsenic prediction map for China
created offline
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- Very similar results between modeling via manual coding and modeling with GAP
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GaP
Goal to reduce number of people affected NG

Platform

e Water treatment, covered in the Geogenic Contamination Handbook (at www.gapmaps.org)
e Identify contaminated regions through prediction modeling

s
4
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Satell
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GaP

Background to GAP o=

Platform

 GAP was launched in mid-2014 and is funded by Swiss Agency for
Development and Cooperation (SDC) until end of 2017
 GAP is a follow-up to the Water Resource Quality (WRQ) project
(2006-2012), which:
« focused on detection & mitigation of geogenic -
contaminants (As, F) in groundwater; S
« culminated in the publication (2015) of the
Geogenic Contamination Handbook — se—)
« Both projects initiated/led by the late
Annette Johnson
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1st-generation global risk map for F >1.5 mg/L g S

Platform

Modeled global probability of fluoride concentration in groundwater exceeding the WHO guideline for drinking water of 1.5 mg/L

Probability of
F >1.5 mg/L

~ [ | Poor estimation
[ ]0-025
[ ] 025-05
B 05-075
I o7s-1

Amini et al. 2008a, Environ. Sci. Technol. 42, 3662-3668.
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Communities Groundvater

Platform

Share data and models with a select group of users
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The Groundwater Assessment Platform (GAP, www.gapmaps.org) & hosts information on geegenic contamination of groundwater by arsenic and flueride. It provides tl
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Additional functionality when logged in e

Platform

GAP Maps GAP Wiki Help About Admin Hello joel podgo

(O[B[E]F[R] B Moy e T R :

..p" Ko Jreu:h : . \
L . : . ]
Irle ""E"f L Ran i) : * L
; '14 st itschi- w71 ‘g" :i,. g \\ i _'-, }/‘*x:"' "Tf‘% i
" - " ,'E L, ‘Lga J r\ -'Ll-\ = ,.._v.n. 134 a,Lkr/ N e -;\_____/__: i 'G
cam k T,— agistan . 3 e =
s g i 3 FFr ik = LA r“ P y ;> ‘. " \-\ Mongolei _-—\ g 9
Q ; _Lr - uu.ar e f = j{_-' S
> > .E 8 b " y i:‘ z [ _‘\ < /{-_/‘
© ot ' ltalien ":: P i o g
_Ol g 2 g A“S.:lunla-i‘ ‘ '}ﬁ*—,"' z St T\ Usbekmtm,{('g,g,mp.ﬁ L_H""/:"_ [ ;‘"’
< £ d Griecheniaid Tiirkei %—.\ 'Iurkmenl.ﬂ}an - . = “Japanisches Mee
> E I\ Porl.igal __,_1'1 \» ‘““3‘ s ¥ 5
Jol (<] (=)] ke ik ‘}' A Choh Siidkorea Jage
A rmig.er O S LT sien Mittelmesr © LRI dighanistdn ..
UZE.'_ = Mol : \'|/J f ';1(;( N L \ > tchinesisches
7 o 3l -, L V- —3 e Fakis Tk s 27 Meer
= 3 S gerell | ol hgypten i (o g
(=) B =g

_-'. o ’& WM\ nrnar
Al 1 q_-‘-

GAP layers l hhl%\‘sfmdrh nes‘lsche“
B0 Climate Arabisches * e r) M e Philippinen
B[ GAP prediction maps " e, 1 'fvonn:ﬁ TR
| R e E ) ailano- i
S'H'fi‘ ] B Geology E_lge s Lk g Lakkadiversee : !
Uy -] Geology - litholooy Rl ..'. k
3 . Guinea
ikl -] Socioeconomic . s
h*r. - Soil R ok sche}- 5 -
B | N“i&" Republik Kongr e Sa
;gﬂﬁ -] Topography :ui - g I'ansani'i‘
o BT WWater quality - ‘i_.w.i_ ] ol S ]
i o) (RO R,
Angola 1 m' 1 2
" _"? 1\Mcusau'nhﬂc e
o ST, i . ’
. |v Base map Namibia [Jm S e, o : e
‘1 country borders Botsua-\g:':i---( Mauaqa:slcal rngizser;:er

IE- 7/ @ Arsenic points L o - W
P,_. 7 @ Arsenic ntik k- o

Swiss Agency for Development

Terms of Use @ Eawagy e awag . and Cooperation SDC

aquatic research

Groundwater Assessment Platform (GAP) WWwWWw.gapmaps.org joel.podgorski@eawag.ch e a.wa.g
[eXeXo]

aquatic research



GAP Wiki — help to expand the compendium S

GaP

Groundwater
Assessment
Platform

GAP Wiki
GAP Help
GAP Feedbacks

~ Tools
What links here
Related changes
Special pages
Printable version
Permanent link
Page information

A A a8 = www.gapmaps.org/GAP_Wiki

Page Discussion
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Here you can find information about geogenic
contamination and contribute your own articles. We
invite all users to use GAP Wiki as a platform to
exchange information about geogenic contamination.
Adding and editing articles is quick and easy to learn.
Please visit the page Creating and editing GAP Wiki
articles for more information.

Table of contents

G

Create account & Log in

Read View source View history

The GAP Team has started the GAP Wiki with
chapters from the Geogenic Contamination
Handbook. The table of contents is periodically
updated with new articles. You can download the
complete "Geogenic Contamination Handbook"
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