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HUMANITARIAN INFORMATION UNIT

Unclassified

World Water Day, March 22, 2022
Aquifer Depletion Across Boundaries

World Water Day in 2022 highlights the importance and challenges of managing groundwater in a changing climate, while also recognizing 25% of the global
population lacks access to safe water. Groundwater reserves represent the largest portion of freshwater on the planet, yet increasing human population
sizes, changes in climate, and the transboundary nature of many aquifers are presenting challenges to managing and sharing these resources.

— EGYPT, LIBYA, SUDAN, CHAD
The Nubian Sandstone Aquifer
System is the largest known
fossil water aquifer system in
the world and the primary water
source for over 135 million
people in the region.

— MEXICO, BELIZE, GUATEMALA
The Peninsula de Yucatan
Aquifer is connected to surface
water via thousands of
sinkholes. which serve as
delivery channels for pesticides.
pharmaceuticals. and other
contaminants.

BRAZIL, PERU, BOLIVIA,
COLOMBIA

The Amazon River basin
contains the largest aquifer in
the world, supporting one of
the most biodiverse regions
on the planet. Deforestation
is compounding decreases in
aquifer volume.

S

b

ARGENTINA, BOLIVIA,

BRAZIL, PARAGUAY

The Yrenda-Toba-Tarijefio Aquifer

provides water for over 2 million people,

Higher water loss,

higher population
impact

characteristics hinders development of
transboundary use agreements.

Higher Lower S >
water loss, ‘ water loss, H
lower higher
population population .
impact impact Population iImpact = Estimated number of

people who rely on the transboundary aquifer
Higher = 1 million or more
Lower = less than 1 million

Lower water loss,
lower population
impact

James and boundary representation are not necessarily authoritative.
J.S. Department of State - W @StateHIU - hiu.state.gov

\ . SOUTHERN AFRICA
. A Groundwater is the primary
N > water source for over 70% of the

yet limited understanding of aquifer )

Sources: Transboundary Waters Assessment Programme, World Bank

UZBEKISTAN, KAZAKHSTAN

Syr Darya groundwater is critical for
agriculture, yet a lack of coordinated
transboundary water governance has led to
significant regional water stress.

g =S
< 2 >
i 3 L INDIA, PAKISTAN
The Indus Plain Aquifer
2y provides 80 billion cubic
S meters of groundwater each
32&2:“A5AABIEA' OMAN, \ year. However, tube wells

have resulted in the
salinization of shallow layers
of groundwater.

The Dammam Aquifer has
dropped at a rate of 4 m/year
with recharge rates less than
o 1 cm/year, resulting in this
aquifer being mostly dewatered
in Bahrain and Qatar.

CAMBODIA, VIETNAM
Groundwater in the
Cambodia-Mekong River
Delta Aquifer is critical for
agriculture. Increasing
groundwater salinity is a
challenge for this sector,
which accounts for up to
50% of GDP in the region.

population of southern Africa.
Withdrawl and pollution are key
challenges under discussion in a
region which contains 30
transboundary basins.

Water loss = Projected change in groundwater resources per
capita over the period 2010-2030, expressed as percentage of
the 2010 value

Higher = projected groundwater decrease of 20% or more
Lower = projected groundwater decrease of 0-20%, or increase

March 21, 2022
U2570 STATE (HIU)




Unclassified

2l Earth Day, April 22, 2022
HUMANITARIAN INFORMATION UNIT Electricity Produced from Renewable Resources

Earth Day's 2022 theme, "Invest in Our Planet," recognizes the urgent need for investment in green technology and infrastructure. A transition to renewable
resources for energy production is critical to greenhouse gas emissions reductions, which are necessary for reducing global warming. Several countries
generate the majority of their electrical energy with renewable resources and many more are on a positive trajectory in this regard, yet significant investments

in the transition to renewable energy are still needed in all regions.

NORWAY

Norway produces over 98% of its electricity from renewable resources, is
the largest hydropower country in Europe. and has the most electric
vehicles per capita worldwide.

GERMANY
In 2010, renewable
energy accounted for
17.6% of electricity
production in Germany.
This increased to 44.5%
in 2020, representing the

largest global percentage \ {
- increase over that time. s CHINA
\V\ £ In 2021. China
’_Jj installed 54.9 GW
2 of solar and 47.6
(ff GW of wind power
L — ~— generating capacity.

UNITED STATES =)
According to the U.S.
Department of Energy.

U.S. solar capacity grew

to approximately 97 GW

in 2020. which is

equivalent to the

electricity needed to

KENYA
Over 90% of electricity -
generated in Kenya is from 3 vj
geothermal, wind, solar, and

hydroelectric installations.

PARAGUAY
Hydropower accounts for
approximately 99.5% of
the installed power
capacity in Paraguay.

power 18 million AUSTRALIA
average U.S. homes. A
€ The proposed Asian Renewable ;’eolf’eoj:glgs'an
Energy Hub in Western Australia, if Energy Hub
@ completed. will be one of the world's
largest renewable energy bases, with
26 GW of wind and solar capacity. },
Percent of electricity produced /

from renewable resources in 2020 b

GW = gigawatt (one billion watts) 1% 20% 40% 60% 80% 100%




Promoting a Geographic Approach to Partnerships

In addition to cartographic and analytic production, the Office of the Geographer
engages in public diplomacy by enabling external partners via geospatial
technologies, support for tradecraft, and data creation/sharing/dissemination.

— Humanitarian Information Unit: https://www.hiu.state.gov

— Commercial Satellite Imagery provision to key partners

— GeoNode: https://geonode.state.gov

— MapGive: https://mapgive.state.gov

— Secondary Cities: https://secondarycities.state.gov/

— Cities’ COVID Mitigation Mapping: https://mapgive.state.gov/c2m2

— Worldwide Human Geography Data Working Group: focus on human security
https://www.wwhgwd.org

— Regional Hubs - Participatory Mapping Partnerships (centers of geospatial excellence)



https://www.hiu.state.gov/
https://geonode.state.gov/
https://mapgive.state.gov/
https://secondarycities.state.gov/
https://mapgive.state.gov/c2m2
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MapGive Cities’ COVID-19 Mitigation Mapping (C2M2) cities
Secondary Cities (2C) initiative cities
GDEST site visit countries

MapGive Participatory Mapping Hub (PMP)
regional areas of focus

Countries with more than 100,000 OpenStreetMap (OSM)
contributions supported by MapGive
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The MapGive Initiative

An initiative within the Office of the Geographer that supports the
growth of the global open mapping community and the creation of
open geographic data for humanitarian and development purposes.

Satellite imagery for OSM remote mapping

Public diplomacy, outreach, and education

Local participatory mapping for sustainability,
resilience, and emergency preparedness




The Secondary Cities (2C) Initiative

Community-based participatory mapping provides unique activity & relationship context
Kharkiv Darkhan
o UKRAINE o MONGOLIA
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Santiago o VEPAL
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oREPUBLIC y ®indore
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Why map cities further?

- Urban areas are rapidly growing;

- Regional nodes for migration,
economic activity or development;

- Under-examined places;

- Lack of geospatial data at scale for
mapping and planning.

ol

CIUDADES INTERMEDIAS

_Geospatial data are required
— at the appropriate scale and collected by local stakeholders -
to allow for better understanding, explaining, managing, (and mapping) of the

urban environment.




Mapping Sustainability Topics — Secondary Cities (2C)

1000+ data layers .
50+ community

Santiago
HOMIN AN
® REruBLIC
NMedellin
colome
£

Esmcraldas e
ECUADCR

Cuscce

activities

®o
Douala

Port
Harcourl
NICER1IA

RESILIENCY - HUMAN SECURITY - EMERGENCY PREPAREDNESS

Denpasar ®
NDONESIA

Latin America Secondary Cities
Cusco: Waste management & recycling

Medellin: Urban growth

Esmeraldas: Security & risk

Santiago: Water management in
vulnerable neighborhoods

Santa Fe: Flooding & security

Tijuana: Water & waste

Africa Scondary Cities

Mekelle: Water resources

Douala: Emergency preparedness

& flooding

Port Harcourt: Vulnerable populations

& access to infrastructure

Boke-Kamsar: Transit & Water

Pemba: Disaster Response

Asia Secondary Cities

Denpasar: Ocean Waste Management
Pokhara: Emergency preparedness

Kharkiv: Mobility, Safety &
Accessibility

Indore: Access to Healthcare

Darkhan: Ger communities



Esmeraldas: Remote Mapping

Jan 2016 May 2016




Addressing Local (Sustainable) Development Concerns with Mapping

Shrimp farms | ok, i Marine terminal

—

Beachfront (i_evelopmg




One urban system providing for local sustainability:
Kharkiv Springs

* Environmental: discharge rate

* Economic: alternative source

e Social: playground

[ - z
> Taylor«Francis Online & login | Register = Cart
Home P All Journal Is ®» Urban Water Journal P List of Issues P Volume 17, Issue 4 P Capacity of urban springs to support eme ....
Urban Water Journal > Enter keywords, authors, DOI, ORCID etc This Journal v a
Volume 17, 2020 - Issue 4
Advanced search

Submit an article

Capacity of urban springs to support emergency
3 water needs, a secondary city case study:
e Kharkiv, Ukraine

Danielle Davis, Dmytro Diadin {2, Amanda Shores, Olga Khandogina & Melinda Laituri &%

66 Download citation @ https://doi.org/10.1080/1573062X.2020.1764064 I crecricrupcuss




Changes to Demographics and Land cover change

- B . LIT AL ~ L P

Historic city extent Growth over 30 years

Urban areas (1986) Urban areas (2015)
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Tourism: Tracking hotels and cascading impacts
due to COVID-19

©

& [ (1]
Z o

Thamel neighborhood in Kathmandu, Nepal from OpenStreetMap



Data is online at SecondaryCities.state.gov

y Mondﬂy ABOUT FAQ STORY PARTNERS DATA EVENTS RESOURCES

e TS0t owin, s ssour carecomes e

" =, CITIES

Secondaty Cities GeoNode

Building partnerships to create geospatial data on secondary cities (2C)

PARTNERS

Cusco, Peru Denpasar, Indonesia

Our lead partners facilitate relationships with local i iation of G
partners in the field and work with embassy and Colorado State University
local government officials, universities, and non- Humanitarian Information Unit

governmental organizations

2C project and partners support any one or combination of open source and

proprietary ial tools and ies for data generation, data
and sharing, data visualization, and remot: ing. 2Cs has
a partnership with Esri to use their ArcGIS software products. Douala, Cameroon Esmeraldas, Ecuador Kharkiv, Ukraine

DATA

Medellin, Colombia

Human Geography data collected during each
Secondary City project are available via the Secondary Cities GeoNode

DATA INTEGRITY
Ethics Metadata QAQC
Data integrity is the maintenance and assurance of accuracy and consistency of data over its entire life cycle.

Integrity s essential to project design as well as data creation, generation, development, analysis, and
management. Pokhara, Nepal Port Harcourt, Nigeria Santiago, Dominican Republic




Data can be searched by City, Categories, and Keywords

' ~, Secondary

. CITIES DATA v MAPS ABOUT v CATEGORIES v

Data include

Boundaries

Cusco, Peru Demographics * Global datasets downloaded
Economy

Denpasar, Indonesia Education e Local datasets downloaded

N Energy o« .

Douala, Cameroon Environment = Local OffICIaI data

Esmeraldas, Ecuador water Ethnicity

S, Bea . Finance * Local newly created data

Kharkiv, Ukraine Wate Geology and Soils

- ) . Governance

Medellin, Colombia Watershed Hazards and Natural Disasters

| . Health

Mekelle, Ethiopia Watersheds T

Pokhara, Nepal ater Imagery

Land Ownership
Port Harcourt, Nigeria Land Use and Land Cover

Safe_Water Recreation

Santiago, Dominican Republic Religion
Safety
Shelter
Solid Waste

Telecommunications and Innovation

Fresh Water

nland Water

Micro Watershed

Topography

Transportation
Pollution water Urban Planning

Wastewater

00000000080

Safe water Water and Sanitation



., Secondary

&30, CITIES

DATA v MAPS ABOUT v

- Layers
Documents

CATEGORIES v

Explore Documents

cart 31 datasets found

Add resources through the "Add
to cart” buttons.

DOUALA : Work Présentation SATE

Presentation at South Afrnca

&2C Douala £430Aug2017 ®77 M0 *0

PLACE DU GOUVERNEMENT

No abstract provided

> CATEGORIES &2C Douala £411Aug2017 ®93 R0 0

> DATE

Ethics Guidelines for Secondary Cities Initiative

Introduction to ethics for participatory mapping in secondary cities

&igetin (4280u12017 ® 127 M0 *0

Explore Layers

Cart

Add resources through the "Add
1o cart” buttons.

Filters Clear

3 KEYWORDS

Cusco, Peru
Denpasar, Indonesia
Douala, Cameroon
Esmeraldas, Ecuador
Kharkiv, Ukraine
Medellin, Colombia
Mekelle, Ethiopia
Pokhara, Nepal

Port Harcourt, Nigeria

Santiago, inican Republic

¥ DATA PROVIDER TYPE

Medellin Q

116 datasets found for Medellin o1

SOLID WASTE
Medellin: Solid Waste Collection Centers

Municipal locations of solid waste collection centers that are engineered
and dedicated to the weighing, sorting, purchase and sale of solid waste

Collection Centers | Medellin | Solid Waste

L & 2C_Medelin 9 150ct2017 @22 0 * 0
-
9 Create a Map

[ ]
o
[ ]
[ ]
-

)
SAFETY
Medellin: Quality of Life Survey (Survey Locations)
Locations of surveyees and their responses (coded) to quality of life
questions in the neighborhood of Boston.

" [uedenn | auore ot e [ surve

& 2C_Medellin (4 150ct2017 @27 0 %0
@ Create a Map

e

TRANSPORTATION
Medellin: Passenger Transport Corridors

Existing and planned routes of urban passenger transport (metro,
suburban, tram, BRT, cable car, bus, etc) throughout municipality.

[ Coridors [ wedoin | Susainable | ransport

{ & 2C_Medellin [ 150ct2017 @® 10 0 % 0
@ Create a Map

Documents include training materials and partner presentations.




Secondary

CITIES DATA v MAPS ABOUT v CATEGORIES v SIGN IN

Mekelle: Hospital

9 Download Layer
% Metadata Detail

Download Metadata

0O0d0606

e
i, -
s Y Legend
L
.
° MFA | Mekelle @
o - -
. Maps using this layer
£
L4 4 3 This layer is not currently used in any maps.

based on this layer.

Create a Map

About

Owner, Point of Contact, Metadata Author

2C_Mekelle
No Group

Share

% Ratings

Title Mekelle: Hospital
Abstract Location of hospitals in Mekelle.

Publication Date Oct. 15, 2017, 5:05 a.m
Type Vector Data
Keywords Hospital , Mekelle
Category Health @
Owner 2C_Mekelle

More info -

Capturing important attribute
information about each type
of feature for community use

> Comments

Olnfo | =Altributes = ¢ Share W Ra

Attribute Name Label Description
F17

F16

F15

F14

F13

F12

F11
Remark
Number_of
Year_of es
Compound
Level_of o
Type
Descriptio
way_point
hd

X




Measuring the city

- SDG 11.3.1 Measurement for Land Consumption
- Challenges with data, scale, & boundaries

- Analysis & Visualization for Decision Making

- Research generated for continued study

SDG Indicator 11.3.1 and Secondary Cities: An Analysis and
Assessment

by €23 Melinda Laituri 1" &, €2} Danielle Davis 1 &, 2} Faith Sternlieb 2 & and 2} Kathleen Galvin 3 &

1 Department of Ecosystem Science and Sustainability, Colorado State University, Fort Collins, CO 80523-1476,
USA

2 Lincoln Institute of Land Policy, 11010 North Tatum Boulevard, Suite D-101, Phoenix, AZ 85028, USA
3 Department of Anthropology and Geography, Colorado State University, Fort Collins, CO 80523-1787, USA

" Author to whom correspondence should be addressed.

Academic Editors: Giuseppe Borruso, Ginevra Balletto, Beniamino Murgante, Carmelo Maria Torre and Hartmut

Asche Analysis & Visualization for Decision Making
ISPRS Int. J. Geo-Inf. 2021, 10(11), 713; https://doi.org/10.3390/ijgi10110713




Dissemination through Story Telling

‘ MAPPING FOR RESILIENCY AND [EEE Secondary
EMERGENCY PREPAREDNESS A CITIES

ABOUT FAQ STORY PARTNERS DATA EVENTS
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Intersection of Sustainability Themes — a Causal Loop Diagram
Considering potential trends for COVID-19 urban second order impacts

(\ Travel Inbound
restrictions tourlsm

Number of COVID-
19 cases / Unemployment
Scale of economic Econom|
lockdown ot |ty

Migration

Hospitalizations
p Informal workers

Vulnerable
Soaal protections
Access to populatlons
health ca e
COVID 19 as a stressor
Resources:

https://www.hrw.org/news/2020/08/26/impact-covid-19-childrens-education-africa#
https://www.un.org/development/desa/dspd/wp-content/uploads/sites/22/2020/08/sg_policy_brief covid-19_and_education_august_2020.pdf



Community-wide Dissemination via App

C2M2 ULAANBAATAR
HEALTH PORTAL

Easy-to-use comprehensive portal allows|

=

/_‘;ﬁ‘//" Compare available |
/ “= service and make |

= informed decision

‘! Available as a
__J website and

= mobile app

Leave reviews of health

& service experience to inform 9 Map-based

other users and customers 5 Y portal allows

2 location and

Based no OpenStreetMap - an navigation

open-access data, allowing \'\/
anyone to update the information /

The health service information can be access via

or
by downloading from PlayStore on Android phone by searching



Successful Participatory Mapping Activities

* Unique partner-provided and partner-created datasets
 Complements imagery-based methodologies W|th
participatory mapping for data creation

* Include local government, university, NGO, &
industry partners

& ol

Photos: Secondary Cities Cusco Geospatial data workshop, July 2015



Sustaining Capacity - Sharing Best Practices

[ ] Tech nology Developme nt Medellin: Passenger Transport Corridors
e Access & sharing

00®00

* Participatory mapping ethics s_

* Interoperability
* Consolidating Int’l HG Standards H R
® Metadata Sta ndards PublicatianTD;;: \i;;&tvi?;?%i?arr

e Data protocols - s
* Building networks for the future

* Crossing cultures & languages
* Internships

Language S
Data Quality [

Lineage U

Supplemental
Information  fo

n but can be assumed to be after 2000

Data Provider Name ity Hall Medellin, Administrative Department of Planning (DNP)
Data Provider Type ded Data
Data Provider Sandra Rocio Cortes, Medeliin Administrative Department of Planning, +57
Contact (574) 44 44 148
Data Provider Url eome




Lessons for project sustainability — building partnerships for
analysis, visualization, and dissemination

* Complex intersection of social, economic, environmental, or political elements of
environmental sustainability/human geography — metrics for measuring progress on SDGs

* Triad of local partners: government, NGOs, universities

* Project focus/theme generated based on local priorities

Sustainability of capacity
* Universities as “islands of stability”
* Availability of Commercial Satellite Imagery (CSI)

* Demonstrated value of mapping/open data for analysis and decision-making
* Kharkiv emergency response; Medellin water; Kathmandu tourism; Ulaan Baator health



Participatory Mapping Partnership (PMP) Network Partners & Select Expertise

LATIN AMERICA
HUB

Quito, Ecuador

Mapping urban
poverty in
Andean region

Consequences of total
collapse of economy in
tourism towns in
Latin America

Santa Cruz, Ecuador

Cusco, Peru

Ouro Preto, Brazil

Mobility and migration of
Venezuelan migrants

Quito, Ecuador
Lima, Peru

Santiago, Chile

AFRICA
HUB

Regional mini
technical exchanges

Open source geospatial
tools for data generation

Access to health

Bukavu, Democratic
Republic of the Congo

Social impacts
to education

Nairobi, Kenya

Impacts on
informal economy

Pemba, Mozambique

ASIA
HUB

Kathmandu, Nepal

Economic impacts
of tourism due to
government shutdown

Disaster preparedness
and recovery from country-
wide shutdown; impact of
borders reopening in
economy and health
Ulaanbaatar, Mongolia

Economic impacts;
urban to rural migration
Dhaka, Bangladesh

For more information, please contact Mapgive @state.gov

MAP § GIVE


mailto:Mapgive@state.gov

https://hiu.state.qov
https://mapgive.state.qov
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