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Global share of pecple living on lessthan 51.25 aday

THE BEGIONS w 554.2 b Results from 2016 Annual Report

” ﬁt PRACTICgs .’” commitments Reach 14.9 million people, and micro-, small,
‘4:’ ‘ i, , ™, _J_»,;.-:..%/in FY16 and medium enterprises with financial services
y & | \\ * Provide 2.0 million hectares of land with
<A \ = | Magoeconomicsany £ , irrigation services
4 5 Fiscal Managemey,, | S"“erp, / ¢ .- .
; g % o i — gt ¥ j‘}% * Construct or rehabilitate 113,600 kilometers of
; ‘fj?ﬁ& cbﬁz‘» L%“Eﬁx;:f‘;dmm“ ' Gw'd:“{fl: ’PE#E -"% 2 ?%}?ca f roads .
" nfi«—*"é o i, R ¢ * Generate 4,287 megawatts capacity of
5 K _ ,,g}s? . _ \ conventional energy and 2,461 megawatts’
‘ 3 f{\ ' j capacity of renewable energy
: g $ f . %;a% A * Recruit or train 6.6 million teachers
< e g & 9% * Provide 377 million people with essential
health, nutrition, and population services
 Cover 32.7 million beneficiaries by social safety

END EXTREME POVERTY BOOST SHARED PROSPERITY
\ net programs

a el * Provide 42.2 million people with access to an

‘ \ “\ ‘\ _ improved water source
r = *Provide 16.6 million people with access to

improved sanitation facilities

* Reduce 588 million tons of CO2 equivalent
emissions annually with the support of special
climate instruments

* Support 36 countries in institutionalizing
disaster risk reduction as a national priority

@ " To end extreme poverty by 2030,
I million people each week will

have to lift themselves out of

m poverty. That’s each week for the

next 16 years. And we strongly

\ believe this can happen.
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Typical Multiple Development Objectives in Water Resource Systems
Triple Bottom-Line Needs

Economic

*Fueling sustainable growth and
shared prosperity

‘Investment net benefits, O&

‘Commodity exports (e.g. pow {"
agriculture)

*Reducing imports

*Enhancing regional cooperation...

Environmental Social N

*Access to basic servic

*Resource @ =__ N -Poverty Alleviation/Job

Sustainability ' : Livelihoods
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Integrated, Multi-sectoral, Spatial Perspectlves. .e
A Typical Watershed...
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...Need to modernize integrated approaches to enhance sustainability...




Disaster Management

What’s Broken?

Information Institutions Investments
* Data coverage and quality  Technical capacity * Investment synergy and coordination in a
* Widespread use of modern analytical * Meaningful stakeholder basin/watershed context
tools involvement * Huge infrastructure deficit
 Public access to data, tools, and * Decision making * Inadequate monitoring and forecasting
knowledge products * Collaboration/ Partnerships systems

* Learning from global good practice Poor office infrastructure and equipment




Looking ahead...

nstitutions
& Policy




Moadernization Essential.i ~

| Information & Analysis
* Data and Information

* Monitoring Systems (bottom-up and top-down) on glaciers,
weather, snowpack, evapo-transpiration, soil moisture, agriculture,
flooding, groundwater, land cover, water quality, energy systems,
etc

* Information management systems (data rescue, spatial information
systems, data platforms, open data services)

* Knowledge Services
» Portals, Mobile Apps, interactive e-books

* Knowledge products, online water cadasters and e-atlases, basin
water accounting

: Wisdom to
uuuuuuuu e make Decisions

: o i)
* Forecasting modernization for weather, snowmelt, flows, and Knowledge
disasters i)
Information
i)

Data
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* Decision Support

* Planning support (for allocation, new investments, impact
assessment, climate risk analysis)

* Real-time operations support; alert systems for targeted
stakeholders such as water infrastructure (dam, irrigation,
hydropower) operators, farmers, etc.
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Modern “Bottom-up” Monitoring tools

Bubbler
Non- Submersible
Pressure Transducer

Stilling Well/
- | Shaft Encoder

Water Inlet

Non-Contact Measurement of Stage &

System
Discharge v -

Laboratories
Water Quality Monitoring Field Kits Source of most graphics: Innovative Hydrology

Groundwater Monitori



lllustrative Options for Real-time Telemetry

Satellite

—>» Internet
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“Space-based Reservoir Levels” e.g. TOPEX/1IASON1&2/ENVISAT

Current Lakes Monitored by Jason-1 and Potential Lalgeg Monitored by ENVISAT
=

+ Snowcover, Glaciers, Soil Moisture, Flooding,
Temperature, Evapo-transpiration, Landcover,
Water Quality, Productivity, and much more...

4 Current Ja.son Lakes (73)
4 Potential ENVISAT Lakes (611)
Croplands

Heighl Variation (m

%
2001 2003 2005 2007 2009

Version TPJO.1
T aet valid elevation: 23 Nov 2000
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lllustrative Visualization, Decision Support and
Communication Tools
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Operational Centers

Visualization and Decision Support Systems



_Crowdsourcing
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...that can be integrated into a modern Data to Decision Services Platform (usable at global, regional, national, state, and local levels)

”Top-Down Data Acqunsmon System

Web Portals/
Apps/e-books

Satellite Earth Observation

Earth observation data access
via suitable mechanisms (e.g.
Internet, GeoNetCast)

GIS and other datasets

Data Rescue

Interaction with other Data and Analytical Systems

Dissemination Platforms

Data
Repositories

to store and serve
both raw feed and Crowd-sourced / Community Surveillance Data

processed data

(on Cloud Platform)

Forecast made 06/10/2004
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" In-Situ Monitoring Telemetry
i3 o (satellite, GSM, internet — incl.
2 st ® _ ¢ cellphone-based systems for manual

monitoring, Internet of Things...)

Rainfall (mm]

Data Management &
Modeling

Operational
Manual Monitoring  Automated Monitoring Radars
Control Rooms

“Bottom-up” Data Acquisition System




Modernizing Institutions (Reg|onal National...)
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ELT PR

Collaborative
Workspaces/Internships

Audio/Video-Conferencing/
Distance Learning/ Helpdesk

1 Document,
Q, % Map & Digital
: Library

Innovation Marketplace

Collation Analysis
Knowledge Monitoring Knowledge Targeted Outreach & Institutional
Repository Hub Tools/Products Research Capacity-Building  Support

M N Ry
(w0l i

o® <
|

Competltlons (e.g. Hackathons)



e.g. Demonstration of Value of
Regional Cooperation for flood
forecasting and warning improvement
in Sudan, Ethiopia, and Egypt.

Upper Nile Rainfall Estimate

ETA Model
TRMM Sat.
CMORPH Sat.
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Conversion of Rainfall Sat. to
Catchment Rainfall (Sudan-FEWS)

Hydrologic & Hydraulic
Model (Sudan FEWS)

v' HEC-HMS; HEC-RAS; LCM

v" HEC-Geo-RAS
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-Multiple media ; 1 —
-Internet '- 1 S—
_Ce”phones ...........
-Flags b 2 WhiteFlag
-Preparedness plans . — .
F P Flag hoisted at the community at Bhalkutia
- - Mauza, Nagarpur Upazila showing rise in water
- it | Lautara 20-May-2007
(g WATSURF: Household/Flag SMS &y L 18:05 ++
__SZ:::1T:5 !ll-@ Bptiun5 ATTAL g A Frey 44v
- - \ 3 sy arrH
e CEGISSsest. e~ | CEGIS Flood Info: Lautara 7-Sep-2007 B
14:21 ++ (Courtesy Banglalink) e
(n) Flag for anderscamding flood simarion () Flood Marker shooang fleod level
Here, S o A T g v i s on s s e

A = Source of flood forecast message
B = Mauza name
C = Date

YA D = Time of sending message
] E = Rise or fall of water level: One plus
’\/ 1 sign (+) means one bighat (22cm) rise of
: water level, one minus sign (-) means 1
/\f \ k bighat (22cm) fall of water level. Source:
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Go From Decisions to Data: Deciding on Coping with Floods

Flood Coping Actions
(stakeholder actions to minimize
loss of life / livelihood)

Decision Support

7

Knowledge

Dissemination
(Stakeholder Channels — DSS, Bulletins, SMS, Radio, TV,
Social Media, Portals, Apps, Podcasts, phone, emails, ...)

Flood Early Warning & Recommendations

Products & Services

(Formats, Frequency, Messaging, Customization, Media)

Flood
Inundation
Forecasts

Weather Hydrologic

Informatio
Forecasts Forecasts

Models

(Seasonal to nowcasting; statistical/ hydrologic systems/ hydrodynamic, ...)

Historical Climate, Surveys “Top-Down” Data “Bottom-up” Data
Flow, and Flooded (detailed Digital Elevation Model,  (from remote sensing/ earth (from field gauges, manual
area Data Soils, Water Infrastructure Status) observation products) reporting, crowdsourcing)

Data




Data Access and Visualization in the Public Domain
An Exciting New World Ahead!

Earth Observation Data

(e.g. mostly global data and knowledge products
on weather, land cover, floods, discharge,
groundwater, etc. from NASA, ESA, NOAA,
Regional and National Space Agencies, etc.)

/Datasets from Regional\ fother Datasets

and Local Institutions

(e.g. information on measured or
computed detailed datasets on weather,
flows, agriculture, generation, etc. from

regional institutions, ministries,
Universities, NGOs, private sector, etc.) /

“Spatial Agent”

¢

(e.g. from publications, model outputs (incl.
cloud computing, data rescue of legacy
paper data, crowd-sourcing, research,

Qurveys, etc.) /

Global Spatial Datasets

(e.g. topography, historical climate, hydrology, climate
change projections, land cover, snow, population,
administrative areas, gridded GDP, and a range of other

social, environmental, and economic indicators) 18
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A world of public domain data at your fingertips...

The boundaries, colors,

@ WORLD BANK GROU - the part of ank Group, any judgment on the legal .

endorsement or acceptance of such boundares.

Download free from: http://apps.worldbank.org
ioS (iPad and iPhone): search “Spatial Agent” on Appstore or from http://apple.co/2eVu5x) (UPDATED YESTERDAY!) EI
) new beta version at: http://bit.ly/2e24N2d

Android (older version on Google Playstore




Packaging into Knowledge Products and Services...

*Public Domain Datasets/Products

*Hardcopy and Interactive Atlases

*Reports/Presentations

*Interactive Collaborative Portals/
Websites/ Toolkits/ Infographics

*Mobile “Apps”

*Multi-media, E-Books, ...

[ ————
Nile Basin Initiotive (NBI) = ” z
Eastern Nile Technical Regional Office (ENTRO) C Irrigation & Drainage Toolkits

Power Toolkit

,,,,,,




‘Visualizing Complex Data ‘
Climate Variability (within a year

Average monthly temperature in Africa region

4 N\
Average Monthly Precipitation in Africa region.
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Color and Elevation represent precipitation. December January February

Average Monthly Precipitation (mm/mo), 1950-2000 years. November March
High : 1195
October April
@ - Low: 0
;y%% September May
Al % " Source: WorldClim - Global Climate Data, accessed December, 2013

Spatial f 5
Telpedesk f
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2 5 December January February
Color and elevation represent temperature.
N b
Average monthly mean temperature (°C), 1950-2000 years. ovemper March
304 October April
15T
Septemb
ey eptember May
L Source: WorldClim - Global Climate Data, accessed November, 2013. ) Au gu st July June
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INTRODUCTION
MODERN DATA AND TOOLS FOR INTEGRATED WATERSHED MANAGEMENT E-BOOK

Text/Hypertext .

Madern Data and Tools for
Integrated Watershed Management

Layers

. Interactive Map & Data Services
(e.g. web version of Spatial Agent)

osheds (rivers) 2o

lllustrative f
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NIGERIAN EROSION AND WATERSHED MANAGEMENT
PROJECT

Interactive Storymaps Interactive

(e.g. synchronized text and online E
interactive maps and other Models :
n embeds) - . f 1
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Interactive Spatial Gateways
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 (Eg World Bank financed Projects)

Year



Thanks!

Dr. Nagaraja Rao Harshadeep
Global Lead (Watersheds)
The World Bank

1818 H St NW

Washington DC 20433

harsh@worldbank.org @ WORLD BANKGROUP

Download the Spatial Agent App (iOS and Android) at: http://apps.worldbank.org




