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CLIMATE SMART UTILITIES WEBINAR SERIES m

the international
water association

= Why the webinar series?

— Climate change is impacting availability and quality of water worldwide
= Frequent rainfall leads to increased water turbidity and higher numbers of pathogens in the water;

= Reduced rainfall leads to limited water availability and an increased concentration of contaminants in the
water.

— Demand for water supply in urban areas increasing

— Push for urban stakeholders (cities, utilities, etc.) to better plan and manage the impacts affecting
the water supply system

= 3 part webinar series
— Integrating climate information for water utilities (25 October 2018)
— Climate resilient water safety planning (28 November 2018)
— From vision to action: how water utilities are building climate resilience (December 2018, thd)

inspiring change 2



AGENDA m
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Host: Rui Sancho (Aguas do Algarve)

= Climate Smart Utilities

Katharine Cross
International Water Association

= How to integrate climate data into water safety planning

Philip de Souza
Emanti Management Group Ltd.

= QIA
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GLOBAL CONTEXT OF FLOODS AND DROUGHTS Im
FUTURE FLOOD RISK the international

water association
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Source: Hirabayashi Laboratory, The University of Tokyo / Projected change in flood frequency
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GLOBAL CONTEXT OF FLOODS AND DROUGHTS Im
WATER SCARCITY the international

water association

-

Number of months in which
water scarcity is >100%

No data

Source: Mekonnen and Hoekstra 2016.

The number of months per year in which blue water scarcity exceeds 1.0 (period 1996-2005)
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KEY CHALLENGES m
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= |ncreased extreme floods and

o X ‘ droughts (exacerbated by climate
drains into a common outlet 74 Evap@transpiration
L7 \ ' change)
S— = |mpacts water resources and
— _j; . .
i consequently drinking water supply
it 2 = Poses risk to public health, economy
: and the environment
PO | A = Climate change an issue but not a
priority to address as not able to
from urban centres . loig CO ntro I
In::i:r:i erf;{?;:s contaminant loading
R e P T 1 15 PTOSEFISS] = Fragmented engagement with
' catchment area
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CLIMATE SMART WATER MANAGEMENT m
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= Water utilities which are better prepared for climate hazards, will be better placed
to ensure a safe and secure water supply
— Improve health;
— Improve economic productivity;
— Improve livelihoods.

DlEAN WATER 113 INNOVATION AND 1 CLIMATE 17 PARTNERSHIPS
MD SANITATION lnmm INFRASTRUCTURE ACTION FOR THE GDALS
0,0 )
7,
‘ éﬂ 7%,
Improved water security and safety Increased economic productivity through Improved livelihoods from
through planning from catchment better preparedness and planning for increased efficiency in water supplies
to consumer climate impacts of flooding and droughts to industry and agriculture

inspiring change 8




CLIMATE SMART WATER MANAGEMENT - HOW TO 1WA
AC H I EVE’P the international

water association

= Understanding climate change information and its impacts
— Insights into upstream & downstream in the watershed, via tools like satellite imagery

— Cheaper and more accessible data provide valuable information in places that used to be difficult
to access

= |ntegrating climate risk into planning

HOW IS THIS BEING ADDRESSED?

= Flood and Drought Portal
— Access to climate data
— Using Water Safety Planning as the entry point

= Methodology for water utilities to integrate climate data into hazard and risk
assessment (presentation from Emanti)

inspiring change 9



FLOOD & DROUGHT MANAGEMENT TOOLS

o= &

www.flooddroughtmonitor.com

« Why? A need for adaptive planning and management of water resources at basin
and local level

« How? Developed web-based tools to support planning and decisions to address
flood and drought risks from the transboundary basin to water utility level

«  Who? The project is being implemented by UNEP; Executed by DHI and IWA
from 2014-2018. End users are water resource agencies and water utilities.

- Where? Global applicability, portal and its applications have been developed and
tested with stakeholders across 3 pilot basins


http://www.flooddroughtmonitor.com/
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Before we start...

We are assuming you have some knowledge of
WSP and climate change...

inspiring change 14




WATER SAFETY PLANNING

water association

4 )

WATER A comprehensive risk assessment
SAEETY and risk management approach
PLAN: thatincludes all steps in the water
supply from catchment to consumer

o J

« End-product testing is not enough
— Reactive — problem has already occurred
— Sampling takes time — response delayed
« Preparedness and resilience




EXAMPLES: WSP TOOLS & RESOURCES

Water Safety Portal

Home What are Water Safety Plans (WSPs)? Find WSP Resources News and Events About Links UPLOAD RESOURGE

A practical guide to

Water Safety Portal Auditing
: : _ water
Youronline network to support the implementation of Water Safety Plans (WSPs) safety plans

Here you can find resources, share experiences, and keep up-to-date with news and
events.

What are WSPs? WSP Resources

THINK 816, START swur, SCALE UP

AROAD MAP

T0 SUPPORT COUNTRY-LEVEL IMPLEMENTATION

o WATER SAFETY PLANS

Step-by-step risk management
for drinking-water suppliers Water safety plan:
afield quide to improving
drinking-water safety In
PR p——

@nums

the international
water association

World Health
Organization




Surface runoff collects and
drains into a common outlet ¢




Residential runoff
from urban centres &

Nutrient and

vlmpgm contamlnar: |oa.d|ng‘ ir ‘im
T4-E T 19 P

Impacts of climate change on the water cycle has a direct effect on available
freshwater resources for utilities, affecting both quantity and quality.



Low flows and reduced water levels Higher temperatures can create Reduced groundwater tables and
can increase the concentration of conditions for increased waterborne surface water flows, leading to
pollutants and nutrients. pathogens in the supply system. reduced supply and potentially the

use of unsafe water sources.

Drought conditions canleadto
water scarcity and reduced supply.

Lower water availability for
washing, cooking and hygiene,
increasing exposure to
waterborne contamination.

-




Floods impact the quality of surface water and ground water in multiple ways:

Contaminated water entering Damage to infrastructure

groundwater through wells

High levels of rainfall and runoff can increase
loading of pathogens, chemicals, and suspended
sediment m surface waters

Overflow and contamination from
sewerage systems
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| WATER CRISIS?

Icm Money

Water becoming more valuable than
gold

by Patrick M. Shendan  @CNNMone

Water Stress by Country: 2040

=7
K Py
S

W—

ratio of withdrawals
to supply

Low (< 10%)

Low to medium (10-20%)
W Medium to high (20-40%)
W High (40-80%)
W Extremely high (> 80%)

Worst floods in a century kill at least 324 in India's
Kerala

Australia struggles with a devastating drought while the
government ignores climate change

The Washington Post

Real
Jjournalism
matlers.

a year ago

© Fomeado por Esronews S
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THINGS AREN’T GETTING ANY EASIER...




A changing climate affects the timing, predictability and intensity of precipitation.

Climate change will impact our operations and put Adjustments must be made to our policies, programmes
our populations, especially the most vulnerable, at and infrastructure to prepare for and cope with changing
increased risk. freshwater quantity and quality.

Land, water and urban area managers can better prepare for water

related risks by integrating information on flood and drought events
into planning and analysis processes to ensure drinking water is safe.




OBJECTIVES OF THIS SESSION m
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1. Where can | access climate related data?
— Introducing the F&D Portal

29
2. There's too much data/information! U m

— What datasets are most appropriate for me?

The element of

3. How do | use and interpret this data? CONFUSION

— Accessing data, basic calculations & drawing conclusions

4. Now | know the climatic conditions...

— How do | re-assess risk impact? ‘ |
5. Now | know the dangers (risks)... :'»

— How do | incorporate this into my water safety planning?

inspiring change 24
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1. Where can | access climate related data?
Introducing the F&D Portal

inspiring change 25




FLOOD & DROUGHT PORTAL

= Web-based system
(http://www.flooddroughtmonitor.com/)

= Tools available to incorporate
information about floods and droughts
and likely climatic scenarios into
planning

= The data and information tool provides
— Near real-time satellite based data

— Seasonal and medium range climate
forecast

— Climate change projections

— Data/information relevant for basin and
local planning

the international
water association

Water safety planning tool provides an online
framework for supporting development,
documentation and monitoring of a WSP.



http://www.flooddroughtmonitor.com/
http://www.flooddroughtmonitor.com/

BENEFITS: USING FLOOD & DROUGHT DATA

N
i "-'

= Early detection especially in the case of droughts
where the onset is not always clear

= Planning for disasters, early response time
= Protection of water infrastructure

= Improved risk management (prevention and
mitigation of risks associated with floods and
droughts)

= Early warning to specific areas that may be
affected by a disaster
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CHALLENGE

= Utilities/municipalities have trouble

— Using and interpreting the data from the
Flood & Drought Portal

— Incorporating the findings into their water
safety planning processes and operations

—~>Develop a guidance document to
assist decision-making

= Approach can be used for other data
sources/datasets

— F&D Portal current focus is on
transboundary systems




2. There’s too much data/information!
Which datasets are most appropriate for me?
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| WHAT DOES THIS MEAN? m

Chart

‘ Im || ém || All | Zoom: click-drag ~ Pan:shift-click-drag ! i .
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DATASET EXAMPLES
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Rainfall (CHIRPS)

Vegetation NDVI (5600 m)

Physical and socio-economic
data

Rainfall (TRMM)

Soil water index (SWI)

Flood Index

Rainfall (GPM)

Vegetation Health Index (VHI)

Chlorophyll

Rainfall (PERSIAN)

Agricultural Stress Index (ASI)

Lakes and reservoirs

Rainfall (CRU)

Combined Drought Index (CDI)

Global Surface Water

Rainfall (GHCN)

Evapotranspiration

River discharge

Rainfall forecast

Temperature

Flash Flood

Medium Range Rainfall
Forecast

Climate change

Water Bodies

...and more...




SUGGESTED DATASETS TO DETERMINE THE RISK OF m
WETTER OR DRIER CONDITIONS e internationai

1 Rainfall (TRMM)

2 Temperature (MOD11A1)

Long Term: Climate Analysis Datasets
1 Rainfall (CRU) — Rainfall (mm/month) (CRU)
2 Precip. RCP 4.5 2016-2035
3 Temperature — CRU Temperature C

4 TEMP RCP 4.5 2016-2035
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3. How do | use and interpret this data?

Accessing data, basic calculations & drawing
conclusions

inspiring change 33




ACCESSING DATA
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& e IWA = ) -
o il DHIN Flood and Drought Portal MIKE g UN® Dﬁ Flood and Drought Portal M

About the DataPortal
o Statvs GlSlayers

) 77PN\
The Flood & Drought porta! is developed as part of the 7 Raioal TRMM)
Flood and Drought Management Tools project. For more  Raio TRMM
[ i project please visit 2 -
page q > < 7
TheFi & £ ber ISSUE ANALYSIS WATER INDICATOR DATA AND DROUGHT ASSESSMENT CROP APPLICATION ) % , £ e
74 e supporting deciion makers at basi and local AR e \dently 3 INFORMATION v tnte » Selegtéa Basin With*
o . o 10 near reak-time dats i i Cropwater req tand 5t 7

Water Saf o beni » 2 Floodseddroghtindices. sk sessment oo yiek, : raster dataloaded
Planning at local scale through the technical apps. The s, Cllmate forecast and climate D 2 =y 2
3pps could be used individually of in connection. change data 3 o ot /
2 i Nigeria
it the usec suids for more i
on the usa of the apgs and their intended support for the
different stages within basin and local level planning. °o o oo 9 ]
caline courses: Select the "Knowledge portal”in the > (‘r a 4
‘menu or use the link - KnowledgsPortal e B N o o —
For video tutorials and overview: YouTube FLOOD ASSESSMENT BASIN PLANNING WATER SAFETY REPORTING
ANNING
ol Under development), Locate Create and evaluate basin plans. A
For technical exercises (pdf files) : Dropbox. entify estimate by aniace SRt R
imoaxcts and provide sk mosel.
For technical questions please contact:
and WSP.
and Richaud
Table X

Rainfall (TRMM] - All focus area - Monthly accumulated values
Time Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. Ave. Min. Max. .
2000 297 667 1213| 1578| 1299 2754 778 35 15| 1016 15 2754
2001 37 100 315 545 109.1 1545 1669 188.0 362 50 28 BT 28 188.0
926 82 40 813 40 2102
782 189 39 963 39 2930

1. Download suggested datasets
me s e me ms e wa s me we s w w m w 2. Process data (e.g. Excel)
e e e o e 3. Draw conclusions

4

2002 53 45 253 641 1024| 1339| 1944 2102

2003 75 365 230 801 99.9 1891 1567 2930

2008 32 48| 503| 426 1325| 1410 2247 3275 1913 1105 4 50 1030 24 3275 . . .

2009 18 253 353 693 906| 1687 2114 2955  1949| 1096 159 54| 1020 18 2955 I n C O r O rate fl n d I n S I n tO 0 u r
2010 13 244 235 811 1165 1521| 1580 3074 2285 1700| 140 08| 1065 08 3074 . p g y

2011 17 249 483| 498 1101| 1449| 1994 2836 1678 1035 19 05| 947 05 2836

2012 14 274| 25| 816 1272| 1668| 2218 2264 1964 1367 204 a4 1027| 14 2264 W S P

2013 23 208 542| 655 1170 1512 1901 2159 1570 915 195 33| %07 23 2159 p ro C e S S

2014 85 91| 489 708 815 1496 1700 2414 1980 913| 303 08| 917 08 2414

2015 21 219 341 267 987 1244 1789 2654 1862 1328 62 05| 898 05 2654

M4 =1 oa an1 R 1189 1521 N8 n 2574 1701 ELES 70 24 o724 s 2574l
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SHORT-TERM CLIMATE ANALYSIS

= Are we experiencing wetter or drier conditions?

x NOT intended to indicate whether the utility is

experiencing floods or droughts ﬂ Rainfall (TRMM)

) n Temperature (MOD11A1)
x NOT to be interpreted as a weather forecast

= BUT rather to:

— Determine whether the utility is experiencing a wetting
or drying trend

— Be used to facilitate improved planning

- Sample formulae and example spreadsheet
developed to assist utilities/municipalities




E.G. STEPS FOR ANALYSING SHORT-TERM
RA I N FA L L DATA the international

water association

= Select the Rainfall (TRMM)

= Select “table” and download the data
&

gef environment

4

% Flood and Drought Portal MIKE

# v DATA AND INFORMATI 5
Data x ‘ Do ‘ ‘ Rainfall (TRMM) - All ff)cus area - Monthly ascumulateé values » ‘ ) ‘ )
— Time Jan. Feb. March | April May June July Aug. Sept. | Oct. Nov. Dec. Avg. Min. Max. |+
Select 2003 Lo 250 | 20| 75| U 1525 1070 1620 5Ly o5.U 0.7 | %0 4.7 0| 1670
Rainfall (CHIRPS) 2006 223| 167| 282| 471| 1184| 1642| 1688 2125 1931| 1228 29 17| 915 17| 2125
O Rainfall (CHIRPS) 2007 29| 71| 228| 1051| 1015| 1267, 1886| 3080 1859| 841  17.6| 55 963 29| 3080
Rainfall JRMM 2008 32 48| 503| 426| 1325 1410| 2247 3275 1913| 1105 24 50 1030 24| 3275
55 Ratutall (TRMM) 2009| 18| 253] 353 693 906 1687 2114| 2955 1949| 1096 159 54| 1020 18| 2955
U Historical ensemble (TRMM) 1 1 T 1 T
O Monthly mean (TRMM) 2010 13| 244|235 81| 1165 1521| 1580 3074 2285 1700, 140 08| 1065 08| 3074
O SPI 1 month 2011 17| 249|482 498| 1101 1449 1994| 2836 1678 1036 19| 05| 947 05| 2836
21 5613 month 2012 14| 274 225 816| 1272 1668 2216| 2264 1964 1367| 204 34| 1027 14 2264
Tool 2013 23| 208 542 655 1170 1512| 1901| 2159| 1570 915| 195 33| 907 23| 2159
0O Time series 2014 85 91| 489 708 815 1496| 1700 2414 1980 913  303| 08 917 08| 2414
L Time series (monthly) 2015 21| 219|341 267| 987| 1244 1789| 2654 1862| 1328 62| 05 898 05| 2654
—_ 2016 51 98| 401| 638 1182| 1521| 2050 2574| 179.1| 795 7.9 34| 934 34| 2574
2017 33| 76| 233] 764| 1149| 1633 1710| 2549| 1405 739 13| 53| 71 33 2549
Area 2018 12| 406|439 603 1166 | ‘ | | 525 12| 1166
‘ Allfocus area Ave. 54| 185| 344| 670 1090 1498 1852 2560 1735 970 124 3,
g Mee 228 d0s sa2 | 1051| 1325 189.1| 2247 3275 2285 1700| 303 5
. Min. 12| 45| 225 267/ 815| 1034|1299 1820 1310 362 19| 05 | =
- > = - = = > - .- e

S ng change 36




DATA DOWNLOAD
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= “csv” format
= Data may appear in one single column (MS Office settings)

= Data =2 Text to Columns = Delimited > Comma

description==Monthly accumulated values
Time,Jan.,Feb.,March,April,May,June,July,Aug.,Sept.,Oct.,Nov.,Dec., Avg., Min.,Max.
2000, , ,29.7,66.7,121.3,157.8,129.9,275.4,152.1,77.9,3.9,1.5,101.6,1.5,275.4

Time Jan. Feb. March  April May June July Aug. Sept. Oct. Nov. Dec. Avg. Min. Max.
2002,5.3,4.5,25.3,64.1,102.4,133.9,194.4,210.2,131.0,92.6,8.2,4.0,81.3,4.0,210.2 2 2000 29.7 66.7 1213 157.8 1299 2754 152.1 249 39 15 1016 5 2754
2003,7.5,36.5,23.0,80.1,99.9,189.1,156.7,293.0,169.0,78.2,18.9,3.9,96.3,3.9,293.0 3 2001 37 100 315 545 1091 1545 1669 1880 1462 362 5.0 2.8 757 2.8 188.0
2004,11.8,18.2,26.7,91.4,101.1,103.4,209.9,263.2,154.8,70.4,29.4,3.8,90.4,3.8,263.2 Ll 200253 45 25.3 64.1 1024 (1339 1944 2102 1310 926 8.2 40 813 40 2102
2005,11.2,24.0,42.0,75.4,94.0,152.3,187.8, 182.0,151.9,85.0,6.7,4.0,84.7,4.0,187.8 5 2003 7.5 36.5 23.0 80.1 99.9 189.1 1567 2930 1690 782 189 39 96.3 3.9 293.0
2006,22.3,16.7,28.2,47.1,118.1,164.2,168.8,212.5,193.1,122.8,2.9,1.7,91.5,1.7,212.5 6 2004 11.8 182 267 914 1011 1034 2099 2632 1548 704 294 38 90.4 38 2832
2007,2.9,7.1,22.8,105.1,101.5,126.7,188.6,308.0,185.9,84.1,17.6,5.5,36.3,2.9,308.0 (l 2005113 240 420 754 94.0 1523 187.8 1820 1519 850 6.7 40 847 40 187.8
00 2008,3.2,4.8,50.3,42.6,132.5,141.0,224.7,327.5,191.3,110.5,2.4,5.0,103.0,2.4,327.5 Ll 2006 223 16.7 282 47.1 1181 1642 1688 2125 1931 1228 29 17 915 17 2125
P 2009,1.8,25.3,35.3,69.3,90.6,168.7,211.4,295.5,194.9,109.6,15.9,5.4,102.0,1.8,295.5 ° 007122 74 2258 1054 HORY 1207 ESGL [SOBG: (1850 1841 L5 2 963 22 2000
2010,1.3,24.4,23.5,81.1,116.5,152.1,158.0,207.4,228.5,170.0,14.0,0.8,106.5,0.8,307.4 :? 2008 3.2 48 50.3 426 1325 (1410 2247 3275 1913 (1105 24 5.0 1030 24 3275
2011,17,24.9,45 255,110,144 9,159, 253.6,167.5,103.6,19,05,54.7,0.5,2836 B s e
2012,1.4,27.4,22.5,81.6,127.2,166.8,221.6,226.4,196.4,136.7,20.4,3.4,102.7,1.4,226.4 =
2013,2.3,20,8,54.2,65.5,117.0,151.2,190.1,215.9,157.0,01.5,19.5,3.2,30.7,2.3,215.9 iEl 201117 249 482 49.8 1101 1449 1994 2836 1678 1036 19 05 947 05 2836
B J014.8.5.9.1,48.9,70.8,81.5,149.6,170.0,241.4, 195.0,91.3,30.3,0.8,91.7,0.8,241.4 14 2012 1.4 27.4 225 816 1272 1668 2216 2264 1964 1367 204 3.4 1027 14 2264
15 2013 2.3 208 54.2 65.5 1170 (1512 1901 2159 1570 915 195 33 90.7 23 2159
2015,2.1,21.9,34.1,26.7,98.7,124.4,178.5,265.4,186.2,132.8,6.2,0.3,83.8,0.5,263.4 16 2014 85 9.1 489 70.8 815 1496 1700 2414 1980 913 303 0.8 91.7 038 2414
2016,5.1,5.8,40.1,63.8,118.2,152.1,205.0,257.4,179.1,79.5,7.9,3.4,53.4,3.4,257.4 i 201521 219 341 26.7 98.7 1244 1789 2654 1862 1328 62 05 89.8 05 265.4
2017,3.3,7.6,23.3,76.4,114.9,163.3,171.0,254.9,140.5,73.9,11.3,5.3,87.1,3.3,254.9 8 Soacls i E B e Taz liad  Bosol ey o9d  [es =5 4 934 34 Sa

201%,1.2,40.6,43.9,60.3,116.6,167.6,210.3,, ,,, ,31.5,1.2,210.3 19 | 2017 3.3 7.6 233 76.4 1149 163.3 1710 2549 1405 739 113 53 87.1 33 2549

Avg.,5.4,18.5,34.4,67.0,109.0,150.7,186.5,256.0,173.5,97.0,12.4,3.1, ,,
£l Max.,22.3,40.6,54.2,105.1,132.5,189.1,224.7,327.5,228.5,170.0,30.3,5.5, ,,
J Min.,1.2,4.5,22.5,26.7,81.5,103.4,129.9,182.0,131.0,36.2,1.9,0.5, , ,




ANALYSING SHORT-TERM RAINFALL DATA

= Add headings in columns

= Capture previous 12 months of data

= Calculate overall average from ALL data

the international
water association

‘_I

b |t | |

“STEN N S =]

Month and year

Rainfall total for month

Overall average

Percent of normal (%)

WO |00 | = O || | G| P | -

Jun 17 163,3 92,61
Jul 17 171 92,61
Aug 17 2549 92,61
Sep 17 1405 92,61
Oct 17 73,9 92,61
Nov 17 113 92,61
Dec 17 53 92,61
Jan 18 1,2 92,61
Feb 18 40,6 92,61
Mar 18 43,9 92,61
Apr 18 60,3 92,61
May 18 116,6 92,61

Average Percent of Normal for previous 12 months (%)




DETERMINING LIKELIHOOD: RAINFALL m

the international
water association

= Determined by counting # times rainfall >, < or = “normal”
= Normal Rainfall = 100%

= Likelihood

. Month and year | Rainfall total for month Overall average Percent of normal (%)
- 5 pOIntS > Jun17 163,3 92,61 [ 17633 >
Jul 17 171 92,61 | 1sa6s| >
ave rag e Aug17 254,9 92,61 275,24/ >
Sep17 140,5 92,61 151,71|| >
1 Oct 17 73,9 92,61 79,80
- S eve ”ty Nov 17 11,3 92,61 12,20
. Dec17 53 92,61 5,72
— Ra|nfa” Jan18 12 92,61 1,30
Feb 18] 40,6 92,61 43,84
h as Mar 18| 13,9 92,61 \ #7420
Apr 18] 60,3 92,61 \ &1
d ecrease d May 18| 116,6 92,61 \ 125,90
Average Percent of Normal for previous 12 months (%) \2}',‘43-
— 97,43% of
average

5 data points
> average
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DETERMINING SEVERITY:

Percentage of rainfall relative to

average/mean (%)

>175
150 — 175
125 - 150
100 — 125
100
T 75-100
50 — 75
25-50
<25

RAINFALL

Physical conditions

Extremely Wet
Very Wet
Moderately Wet
Mildly Wet
Normal
Mildly Dry
Moderately Dry
Very Dry

Extremely Dry

the international
water association

MILDLY
DRY

adapted from Awange et al., 2007
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ANALYSING SHORT-TERM TEMPERATURE DATA

the international
water association

= Follow the same steps as per rainfall

| L 1
Data x | Document | Table )
Select Temperature - All focus area - Monthly average values
Temperature Time | Jan. | Feb. March \ April | May June \ July \ Aug. | Sept. \ Oct. Nov. | Dec. \ Avg. Min. | Max. i 4
& Temperature 2003 SZL| 93|  SoH | O¥0| 9o OLY| 20|  OLU  OUY[ 990  90Z| OO/ |  O%Z|[ 29D 97.0 |
T Temperature deviation 2006| 358 390 384| 410  393| 317 308 290 299 341 359 351 350 290 410|
O Temperature Conditionindex | 2007|  333| 381| 385 392| 347 329| 309 295 313 342 350 350 344 295 39.2
Tomppratine 2008| 334 371 393 390 385 326 311 294| 292 324 356| 348 344 292 39.3
O CRU Temperature C — —— e — et ———
i 2009| 338 365 386 394 360 325 308 303| 296 335 340| 374 344 296 394
Climate change 1 ! | ! ‘ 3z ! ‘
Lonrremoconicanac J|  2010|  384| 396 356 364 334 326 287 289 303 316 346 353 338 287 396
Tool 2011  338| 387| 383 416| 366 | 318 306| 325 332 364| 347| 353 306 416
i daries 2012| 353 358 365 355 342| 312| 298| 292 311| 339 351 347 335 292 365
2013| 351| 385 416 375 356 323| 317| 300| 313] 340 73| 348 350 300 416 |
Ml 2014| 358| 376| 405| 409  374| 321 312 294 317| 343 354 349 351 294 409
Area 2015| 342| 385 378 379 381 326 330 298 308 33| 355 323| 345 298 385
il eisars | 2016 \ 345| 383| 403|389 349 323 303 311 308 734.071 355 339 346 303 403
: : 2017| 356| 367| 412| 373 349 320 310 299 305 334 359 333 343 299 412
&0 2018 333| 386 379| 373 343 307 | \ \ j \ \ | 353 307| 386
Avg| 348 378| 389 387| 361 323| 309 300/ 307 335 355 352 \
Max.| 384| 396 423 416 393 341 330 320 325 351 373 378
Min| 321| 353| 355 355 334 306 287 289 292 316 340| 323 1




ANALYSING SHORT-TERM TEMPERATURE DATA m

the international
water association

= Calculate the overall average and associated deviation

1 Month and year |Average Temperature for the month (°C) |Overall average (°C) Deviation °C
2 | Jun 17 32 34,55
3 | Jul 17 31 34,55 /
4 | Aug 17 29,9 34,55 /
S | Sep 17 30,5 34,55
6 Oct 17 33,4 34,55
Fi Nov 17 32,9 34,55 -1,65
8 | Dec 17 33,3 34,55 -1,25
9 Jan 18 33,3 34,55 -1,25
10 | Feb 18 38,6 34,55
11 | Mar 18 37,9 34,55
12 Apr 18 37,3 34,55
13 | May 18 34,3 34,55
14 Overall temperature Deviation
= During the analysis period the temperature decreased (i.e. -0.85 °C) 3 data points
> average
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RANGE OF TEMPERATURE DEVIATIONS m

the international
water association

Temperature deviation (°C) Physical conditions

3to5 Major increase

2to3 Moderate Increase

1to2 Minor increase

Otol Near normal

0 Normal
NEAR
ﬁ Oto-1 Near normal NORMAL

-1to -2 Minor decrease
-2to -3 Moderate decrease
-3to-5

Major decrease

43



the international
water association

R
L. e 1

e L¥a
I "
i WAEn .n!ﬁg._'rw.,m

4. Now | know the climatic conditions...

How do | re-assess risk impact?
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BEFORE YOU CONTINUE... m

the international
water association

= Review your current WSP

= Look at your current hazards/hazardous events

1. Will these events be affected by climatic
conditions being ‘drier’ or ‘wetter’?

— Affected by wet conditions?
— Affected by dry conditions?
— Affected by both wet and dry conditions?
— Unaffected by either wet or dry conditions?

2. Is my list of events comprehensive?
— Literature review — e.g. WHO

3. Does my list of events consider climate resiliency?
— Amend/expand current list of events




EXAMPLE: HAZARDS AND HAZARDOUS EVENTS AND 1WA
ASSOCIATED CATEGORIZATION the international

water association
Examples:
X happens (to the water supply) because of Y . source water becomes faecally contaminated (x) because of discharge of untreated

domestic waste from households (Y)

x = What can happen to the Watel' Supply «  Water in the pipe network becomes contaminated (X) because of unsanitary

pipeline repair practices (Y)

« Water is over- or under-dosed with chlorine (X) because of insufficient operator

Y = How it can happen (i.e. cause) training (Y)
Hazard Hazardous event Physical Condition
Changes in seasonal runoff & loss of Increases in temperature and shifting of precipitation patterns will alter seasonal runoff and storage of water as snow. Wetter
snowpack Earlier peak runoff flows may strain the capacity of reservoirs to hold large earlier peak flow volumes.
Lower lake & resenvoir levels Increases in temperature and decreases in mean annual precipitation, Drier

leads to reduced runoff and higher loss of water through evapotranspiration.

Under wetter conditions - Projected sea level rise will increase inundation and salinity in coastal areas.
Saltwater intrusion into aquifers Under drier conditions - Over abstraction of groundwater in coastal areas especially during dry periods, leads to reduced | Wetter or Drier
groundwater table.

Operation restrictions chlorine building
not according to legislation

Unaffected by wetter

The building size is not according to legislation for the chlorine content being kept in the chlorine building. or drier conditions

Intense precipitation events may occur more frequently, concentrating the annual total

rainfall into episodes that challenge current infrastructure for water management and flood control. Wetter

High flow events & flooding

Under wet conditions - Reduced energy production due to increased flows and rises in water levels.

Under dry conditions - Due to reduced water levels, energy production may not be possible. Wetter or Drier

Changes in energy sector needs

Open reservoir leading to increased Increased animal activity at open reservoirs. Increased animal activity and leads to faecal Unaffected by wetter
animal activity. contamination due to droppings of birds and other small animals such as frogs etc. or drier conditions
Low flow conditions & altered water Lower precipitation will lead to lower streamflow in many locations, which may lead to diminished water quality due to little Drier

quality flushing of pollutants taking place.

inspiring change 46




CURRENT WSP - RISK RATING FOR A PARTICULAR “DRY” WA
HAZARDOUS EVENT the international

water association

Almost
Certain 5 10 15
5
Likely
4 8 12
4
o Moderate
8 3 6 9 12 15
5x5 < 3
. O
matrix = 2 4 8 10
Rare
1 2 3 4 5
1
Insignificant or _ _ _ _
_ Mild or minor Major Catastrophic
no impact Moderate 3
2 4 5
1
Severity
Risk Score <6 6-9 10-15
Risk rating Low Medium High




DETERMINING SHORT-TERM CLIMATE CHANGE

R E L AT E D R I S K S the international

water association

= Rainfall (TRMM)

— Likelihood: 5 out of 12 months had rainfall that
exceeded the average/mean

= Count the number of months rainfall was > “normal”
and how many times it was < “normal”

— Severity: mildly dry
= Temperature (MOD11A1)

— Likelihood: 3 out of 12 months experienced
conditions that exceeded the average/mean

— Severity: near normal




LIKELIHOOD MATRIX: CHANGE FACTOR m

the international
water association

12 months
and 0 +1 +1 +2 +2 +2 +2 +2
months
11 months
and 1 +1 +1 +1 +1 +2 +2 +2
month
10 months
and 2 1 +1 +1 +1 +1 +2 +2
months
E 9 months
I and 3 0 0 +1 +1 +1 +1 +2
D: months
8 months
and 4 0 0 +1 +1 +1 +1 +1
months
7 months
and 5 0 0 0 +1 +1 +1
months
6 months
and 6 0 0 0 0 0 +1 +1
months
6 months and 6 7 months and 5 8 months and 4 9 months and 3 10 months and 2 11 monthsand 1 |12 months and O
months months months months months month months
Temperature
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SEVERITY MATRIX: CHANGE FACTOR m

the international
water association

Bxuemely | 5175 +2 +2 +2 +1 +1 +1 +2 +2 +2
150 -
Very Wet 175 +2 +2 +1 +1 +1 +1 +1 +2 +2
Moderately | 125 -
Wot 150 +1 +1 +1 0 0 0 +1 +1 +1
. 100 -
Mildly wet | oo +1 +1 0 0 0 0 0 +1 +1
Normal 100 +1 +1 0 0 0 0 0 +1 +1
c
I Mildly Dry |75 - 100 +1 +1 0 0 0 ( 0 ) 0 +1 +1
o
M°d§rr;‘te'y 50 - 75 +1 +1 +1 0 0 0 +1 +1 +1
Very Dry | 25-50 +2 +2 +1 +1 +1 +1 +1 +2 +2
By | <2 +2 +2 +2 +1 +1 +1 +2 +2 +2
-3to -5 -2to0 -3 -1to -2 Oto-1 0 Oto1l 1to2 2to3 3to5
; Moderate Minor Minor Moderate Major
Major decrease Near normal | Normal |Near normal| . .
decrease decrease increase Increase increase
Temperature
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ADDING CHANGE FACTORS TO CURRENT LIKELIHOOD m

AND SEVERITY the eteratiosa
Current Change Factor Current Change Factor
2 +1 3 0
Amended Likelihood: Amended Severity:
2 +1 =3 (Moderate) 3 + 0 =3 (Moderate)
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AMENDED RISK RATING FOR A PARTICULAR HAZARDOUS m

EVE NT the international
water association
Almost
Certain 5 10 15
5
Likel
y 4 8 12
4
S 3 6 @ 12 15
o
29X D 2 3
. O
matrix | £ 2 4 @ 8 10
Rare
1 2 3 4 5
1
Insignificant or . _ N _ _
_ Mild or minor ( Major Catastrophic
no impact Moderate 3
2 ——— 4 5
1
Severity
Risk Score <6 6-9 10-15
Risk rating Low Medium High




A REMINDER... m

the international
water association

= Methodology is intentionally not too onerous

= More detailed models/analyses are possible with
resources/time/skills

= Many utilities are currently doing very little/nothing
—> Start thinking about climate change impacts and
incorporating this into planning
— To support decision making
— Prioritise risks and issues

— Prepare for climate change impacts through implementation of
control measures

— Improve water utilities resilience to climate change




the international
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5. Now | know the dangers (risks)...
How do | incorporate findings into my WSP?



WSP MODULES REQUIRING ADDED ATTENTION 1WA

the international

 Mod 1: Assemble the WSP team

[ Mod 2: Describe the water supply system ]

[ Mod 3: ldentify the hazards and hazardous events ]

~Mod 4: Determine & validate control measures, assess & prioritize risk

: Mod 5: Develop, implement & maintain an improvement plan

Mod 6: Define monitoring of control measures

Mod 7: Verify the effectiveness of the WSP

: Mod 8: Prepare management procedures

: Mod 9: Develop supporting programmes

Mod 10/11: Review and revise the WSP regularly and following an incident




ASPECTS REQUIRING CONSIDERATION

water association

= WSP team — should consider need for new experts
— E.g. climatologist

= System description — should consider climate
related information
— E.g. sustainable resource yields, alternative

sources, development/land use, water supply
network integrity/storage capacities

= Improvement planning — should consider short,
medium and long-term initiatives

— E.qg. feasibility studies, costs vs. benefits




ASPECTS REQUIRING CONSIDERATION m

the international
water association

= Management procedures — should consider
climate related emergency response
planning
— E.g. boil water advisory after a flooding
event

= Support programmes — should consider
climate change impact assessment studies
— E.g. hydrology modelling, drought event

planning and management, research
studies of alternative water sources




| WSP LINKAGE

& UN®

# ¥ HOME

Flood and Drought Portal

the international
water association

‘Workgroup: Pul

About the DataPortal

The Flood & Drought portal is developed as part of the
Flood and Drought Management Tools project. For more
information on the project please visit the project home
page at: http:/fdmt.iwlearn.org/en

The Flood & Drought portal provides access to a number
of apps supporting decision makers at basin and local
level. The aim is to support existing planning processes as
TDA/SAP and IWRM at basin scale and Water Safety
Planning at local scale through the technical apps. The
apps could be used individually or in connection.

Please visit the user guide for more indepth information
on the use of the apps and their intended support for the
different stages within basin and local level planning.

Knowledge portal with discussion forum and upcomming
online courses: Select the "Knowledge portal” in the ?
menu or use the link - KnowledgePortal

For video tutorials and overview: YouTube
For technical exercises (pdf files) : Dropbox
For technical questions please contact:

Oluf Jessen (Project manager) or Bertrand Richaud
(Water resources expert)

ISSUE ANALYSIS

Causal Chain analysis and
WRIAM. Understand and
prioritise the causes behind
issues.

FLOOD ASSESSMENT

(Under development). Locate
and identify hazards, estimate
impacts and provide risk
assessment.

WATER INDICATOR

Identify water related indicators
to support management and
decision-making.

DATA AND
INFORMATION

Access to near real-time data.
Flood and drought indices.
Climate forecast and climate
change data.

o
fay

BASIN PLANNING

Create and evaluate basin plans.
Linkage towater resource
model.

0

WATER SAFETY
PLANNING

Support water safety planning

DROUGHT ASSESSMENT

Locate and identify hazards,
estimate impacts and provide
risk assessment.

RDM TOOL

Robust Decision Making Tool

All WSP modules available on the F&D Portal

CROP APPLICATION

Visuzlise crop calendar, estimate
crop water requirement and
crop yield.

z

REPORTING

User configured templates
providing linkage to overview
reports or bulletins. Specific
templates for TDA/SAP, IWRM
and WSP.
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1. ASSEMBLING THE WSP TEAM m

the international
water association

» Module 1: The WSP team i —_—— - e . - :

» Module 2: Water supply system TheWsPTeam @ X

» Module 3: Hazards and risks ~~ Teammembers Add

» Module 4: Control measures Extended/CoreTeam  Title | Name Role  Affiliation E-mail " Phone

» Module 5: Improvement plan ‘ . IWA Test_Environment A l ‘ raul.glotzbach@iwahq.org v l Zx

» Module 6: Monitoring control measures |

DR \ 7 S i W
& \ % L a \ 1

» Module 7: Verification of WSP i
» Module 8: Management procedures WSP Team member X
» Module 9: Supporting programmes
» Module 10: Periodic review of the WSP |an o Gumea o Title Mr v
» Module 11: Revision after an incident ’,,(' .\:\ \ 5 T Sh i
/ \ \ {J'/Benif] Name awn Moorgas
« Who is on your WSP team? T '
« Who will you include (internal or foe ey e
external) as a climate expert? Affiation '
* What other team members E-mail ID* L tawraevitacon
(internal or external) do you e
need?
O Keep dialog open + Add




2. WATER SUPPLY SYSTEM

# v WATER SAFETY PLANNING

= Open 3 New €2 Clone @ Edit X Delete

Plan: Volta basinplan User: iwa_test Lastchange: 2018-07-24 16:16:49 Description:

-— S s

» Module 1: The WSP team ;
Water supply system @ X

P Module 2: Water supply system |
» Module 3: Hazards and risks

I Level 1-Process Steps
| 1
Fi

I Connection

» Module 4: Control measures

» Module 5: Improvement plan

» Module 6: Monitoring control measures
» Module 7: Verification of WSP

» Module 8: Management procedures

Kan
hat

o,
» Module 9: Supporting programmes )
» Module 10: Periodic review of the WSP Y

jekedou, |

» Module 11: Revision after an incident

~ \ N~

A e
_ /P AYa dAlvAira Y

¢
¢
N 5
Wzerekoreda s

S

« What are the key components of
your system?

« What components could be affected
by floods/droughts?

# v WATER SAFETY PLANNING

= Open | [ New 2] Clone

Plan: Testing WSP for Volta

» Module 1: The WSP team

» Module 2: Water supply system

» Module 3: Hazards and risks

» Module 4: Control measures

» Module 5: Improvement plan

» Module 6: Monitoring control measures
» Module 7: Verification of WSP

» Module 8: Management procedures

» Module 9: Supporting programmes

» Module 10: Periodic review of the WSP

» Module 11: Revision after an incident

@ Edit

User: iwa_test

the international
water association

X Delete

Last change: 2018-06-2622:38:59 Description: Testing WSP for Volta

Water supply system @

Level 1-Process Steps

O abstraction

O Catchment @x 'e'
O Lake Erie @x
W Storage Zx

Connection

Catchment =+ Storage @x

@x

P
-

Lake Erie = abstraction




3. HAZARDS & RISKS m

the international
water association

S ) — - i Filingué J=ovuca {
‘ _
» Module 1: The WSP team Aot b AN ! - -
M 2\ o Hazards and Risks Overview @ X
» Module 3: Hazards and risks View Risks | Add new Hazard & Risk
» Module 4: Control measures f$ Area Process step | HazardousEvent Risk Rating ‘ Risk Rating Risk Rating
(before controls) (after controls) (climate change)

» Module 5: Improvement plan

‘Zagna = ""“7/

» Module 6: Monitoring control measures

—
» Module 7: Verification of WSP Kankan \T\ Ka%!:a»—k—\ 4 i‘é?ﬂ 7 conh /(E?
» Module 8: Management procedures A 7) Jgs/_ \f’ L
I S~

» Module 9: Supporting programmes H ’1/\ N |ger}a >)‘
» Module 10: Periodic review of the WSP '} i W = Akbtj L -‘T /‘(
» Module 11: Revision after an incident ’ﬁcft’ <" Ogbomosho .~ | N\/ { ',_/ [

Add Hazard and Risks @ X gABFSEnstI::'ILs

Process step Storage v

Area [ Treatment v

Direct Control Yes v

Hazardous event B P ‘

- DON’T BE

Hazard type Chemical “THAT G“Y”
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GUIDANCE DOCUMENT:
LIST OF POSSIBLE HAZARDS/HAZARDOUS EVENTS the international

water association

Appendix A: List of Possible Hazards and Hazardous Events

Hazards Physical condition Hazardous events

Lower lake & reservoir levels Increases in temperature and decreases in mean annual precipitation, leads to reduced runoff and higher loss of
Dry water through evapotranspiration.

Changes in seasonal runoff & loss of snowpack Increases in temperature and shifting of precipitation patterns will alter seasonal runoff and storage of water
Wet as snow. Earlier peak runoff flows may strain the capacity of reservoirs to hold large earlier peak flow volumes.

Low flow conditions & altered water quality Lower precipitation will lead to lower streamflow in many locations, which may lead to diminished water
2 quality due to little flushing of pollutants taking place.

Operation restrictions chlorine building not according to The building size is not according to legislation for the chlorine content being kept in the chlorine building.
Unaffected by wetter or drier

legislation

conditions
High flow events & flooding Intense precipitation events may occur more frequently, concentrating the annual total rainfall into episodes that
et challenge current infrastructure for water management and flood control.
Changes in energy sector needs Under wet conditions - Reduced energy production due to increased flows and rises in water levels.
Wet and dry

Under dry conditions - Due to reduced water levels, energy production may not be possible.

Open reservoir leading to increased animal activity. Increased animal activity at open reservoirs. Increased animal activity and leads to faecal contamination due to

Unaffected by wetter or drier

- droppings of birds and other small animals such as frogs etc.
conditions

Saltwater intrusion into aquifers Under wetter conditions - Projected sea level rise will increase inundation and salinity in coastal areas.
Wet and Dry Under drier conditions - Over abstraction of groundwater in coastal areas especially during dry periods,
leads to reduced groundwater table.
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CURRENT & FUTURE RISK RATING m
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water association

Almost Certain

5

‘ Hazard and risks | Control measures  Improvement plan

Likely

Preliminary risk assessment with no control

1 ~ Current Future (Climate change)
Moderate
. Likelihood | Unikely v| | Possible v
£
% Severity | Moderate v | Major v
Risk rating [ Medium risk [ High risk

Insignificant or

no impact

Major Catastrophic
Moderate 3
4 5

1

Risk Score 6-9 10-15 >15
Risk rating Medium High Very High

e ),

ActioN PLAN
Wete |wWpdt Jwaéy Mo

» Also capture

— Control measures

WHEN? | WHERE?

— Improvement plan




4. CONTROL MEASURES

» Module 1: The WSP team
» Module 2: Water supply system

» Module 4: Control measures I

» Module 5: Improvement plan

» Module é: Monitoring control measures
» Module 7: Verification of WSP

» Module 8: Management procedures

» Module 9: Supporting programmes

» Module 10: Periodic review of the WSP
» Module 11: Revision after an incident

Hazards and Risks Overview ©

T

HazardousEvent | Risk Rating

the international
water association

Cilintuié DUuLE
Filingué i k

Miam
o

/\‘b oo gy ..._\ \\ 7 ] A

View Risks | Add new Hazard & Risk

Risk Rating Risk Rating
(before controls) (after controls) (climate change)

Hazard and risks | Control measures | Improvement plan

Existing control measures

Existing Control measure | Catchment\Covering and protecting springs

Effectiveness Yeg v

Note

Re-assessment of risk (with existing Control measure)

Current Future (Climate change)
Likelihood Possible v | | Most unlikely v
Severity Minor ¥ | | Moderate hd
Risk rating Medium risk U Lowrisk




GUIDANCE DOCUMENT:
LIST OF POSSIBLE CONTROL MEASURES %

water association

Appendix B: List of Possible Control Measures

* What existing control
a) Use the portal to monitor the weather conditions for rainfall and temperature. m e aS u res d O yo u h ave for

b) Finance systems to recycle water this can include greywater for homes and businesses eaC h h azard 7
c) Reduce agricultural and irrigation water demand by working with irrigators to install advanced '
equipment (e.g. drip or other micro-irrigation systems with weather-linked controls)

* |s the control measure

d) Practice demand management through communication to public on water conservation actions and

implementation features such as: water metering, leak detection, water loss monitoring. Award those S Uﬁl C I e nt?
who has installed water conserving appliances/toilets/rainwater harvesting . .
e) Monitor surface water conditions, including river discharge, snowmelt, and streamflow ° Eve n Wlth I n C reased
f) Practice fire management plans in the watershed, such as mechanical thinning, weed control, selective ﬂ OOd | n g 7
harvesting, controlled burns, and creating more fire breaks.
g) Manage reservoir water quality by investing in practices such as lake aeration to minimise algal blooms ® Eve n Wlth d rou g ht an d
due to higher temperature |ncreased Water

h) Monitor vegetation changes in watersheds H
scarcity?

i) Monitor and inspect the integrity of existing infrastructure

il Monitor flood events and drivers that may impact flood and water quality models (e.g. storm intensity

and sea level)
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BEFORE CLIMATE CHANGE CONSIDERATIONS m
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| Physical Condition Likelinood | _Severity | __Risk __lpossible conirol measures

Monitor flood events and drivers that may
impact flood and water quality models (e.g.

1. Changes in seasonal runoff and loss of snowpack Unlg< Y M°d§ rate Me((jslum storm intensity and sea level).
Does this still meet our needs? WSP team
to review and amend as required.

Wetter
. . Likely Moderate High Monitor surface water conditions, including

2 AL P 30T IS N (R 17 4 3 12 river discharge and streamflow
Manage reservoir water quality by investing
in practices such as lake aeration to

3 Low flow conditions which results in altered surface water Moderate Major Low minimise algal blooms due to higher

’ quality 2 2 4 temperature.
St Does this still meet our needs? WSP team

to review and amend as required.

. Practice conjunctive use of water. Example,
. Moderate Moderate Medium - .
4. Lower lake and reservoir levels 3 3 9 storing groundwater in the wet months and
using the water in the dry months

Cover reservoir with roof, or put measures in
place to discourage animals from entering

. L . Unlikely Moderate Low . 7 5
5 Increased animal activity in open reservoir reservoir such as “eagle eye”.
2 2 4 L
Unaffected by wetter or Does this still meet our needs? WSP team
drier to review and amend as required.
. - . L . . . . Redesign Chlorine building and ensure that
6. gg;ﬁ:\?igﬂ restrictions as chlorine building is not according to lejly Catast5roph|c Ver;g(l)—llgh the chlorine building is not overstocked with

Chlorine
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AFTER CLIMATE CHANGE CONSIDERATIONS m

the international

water association

- Physical Condition Likelihood Possible control measures

Changes in Monitor flood events and drivers that may impact flood and

1 Wetter seasonal runoff Moderate Major High water ql_JaIity models (e.g. storm intensity and sea level).

: and loss of 2+1=3 3+1=4 12  Does this still meet our needs? WSP team to review and
snowpack amend as required.
Low flow Manage reservoir water quality by investing in practices
conditions which . . . such as lake aeration to minimise algal blooms due to
. : Unlikely Major Medium .

2. Drier results in altered 2 5 4 higher temperature.
surface water Does this still meet our needs? WSP team to review and
quality amend as required.

Cover reservoir with roof, or put measures in place to
Increased . discourage animals from entering reservoir such as “eagle
. L Unlikely Moderate Low . g g d
animal activity in 5 5 4 eye”.
open reservoir Does this still meet our needs? WSP team to review and
amend as required.

Unaffected by
climate change
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5. IMPROVEMENT PLAN

) - _____}ilam '\ ‘Filingué 2oucH
» Module 1: The WSP team [ N . . A/ ~b ) JElEA==a :
3 M= 2 Water Sipplysysten | ‘ Hazards and Risks Overview @ X
» Module 3: Hazards and risks View Risks | Add new Hazard & Risk
» Module 4: Control measures /5 [ Area [ Process step [ Hazardous Event [ Risk Rating Risk Rating [ Risk Rating
‘ (before controls) (after controls) | (climate change)

» Module 5: Improvement plan ‘

» Module é: Monitoring control measures ]

» Module 7: Verification of WSP j
» Module 8: Management procedures } A

Kanka

=1

Kaduna~\ V4 y
. "5 Bauchi | _Gombd /"
/ J)\\v e B

GiE T
3 7

Biu

A
» Module 9: Supporting programmes } B
» Module 10: Periodic review of the WSP ‘

» Module 11: Revision after an incident ﬁ“{)' 3

« Which control measures are not working well?
« What improvements can be put in place?

« What new control measures are required to deal with
future climate hazards?

Improvements
Action

Arising from
Detail(Name)
Responsible(e-mail)
Due

Status

O Keep dialog open

X

Monitor surface water conditions, inclut

Water quality indanger

Utility Water Manager (James)

jama@W5Pgovarg

January 2019

Planning phase

+ Add

b
>
[




6. MONITORING OF CONTROL MEASURES
» Module 1: The WSP team / /(,‘ | R (\m 2

the international
water association

:

» Module 2: Water supply system oulasso
joulasso

[ Banikoora mém

Kandi

q ¥ | Edit Control Measure X
» Module 3: Hazards and risks i il i o=
. . [ s Bolgatanga )
» Module 4: Control measures sl 1 ( Hazardous Event Introduction of chemicals to source wat:
» Module 5: Improvement plan Quo \ \ .
)

\\ \
/N Control Measure Catchment\Covering and protecting spr
I » Module 6: Monitoring control measures I Wa j / lj!l e /
q I S Nikki

» Module 7: Verification of WSP ‘ 4 e Critical limit

Potable water standards undrinkable
Monitoring of control measures @

» Module 8: Management procedu

‘What e-coli count
» 5 i = 5
Module 9: Supporting programm [, o< Event | Control Measure Critical What Where When How Who Corrective Data  Datatype M\ypere ‘ Reservoid]
» Module 10: Periodic review of th limit action provider
» Module 11: Revision after an incivertc = T ; 3 = 7 R ~ e When Daily
o W WEANINR TR B e AR
L e— B How Sampling and testing

Who Water utility testing facility
Corrective action Fines

Data provider

Data type

« Update

« Do you monitor the effectiveness of existing control measures?
* What indicator/s should be monitored?



/7. VERIFICATION OF THE WSP

» Module 1: The WSP team
» Module 2: Water supply system
» Module 3: Hazards and risks

Jeffisi
o

i Sabuli %
o 3 7 . z
X

| Verify the effectiveness @

» Module 4: Control measures

» Module 5: Improvement plan

» Module 6: Monitoring control measures
> Module 7: Verification of WSP |

» Module 8: Management procedures

» Module 9: Supporting programmes

» Module 10: Periodic review of the WSP 1

» Module 11: Revision after an incident

| » Compliance monitoring
» Auditing-Internal
» Auditing-External

B

» Customer satisfaction

AtliNational
Park.

5
{ Banikoara
9 5

Kandi

Ou - % / @ \
‘ Verify the effectiveness @ X [ 3 =l
| | Compliance monitoring

\

_,,I » Compliance monitoring I 1

Upload

» Auditing-Internal -
| 2 (Supported formats: .txt, doc, .docx. .pdf, .csv, xIs, xlsx. .png, .ipg)

o » Auditing-External

| » Customer satisfaction

=g

the international
water association

« Are you auditing your WSP?

* Internal and/or external auditing?

« Are you regularly engaging
customers?

- In the WSP Resources folder

2. WoA

5—;- WSP_Quality Assurance Tool_User Manual

AfliNational "
Park

" Audit-Internal

Verify the effectiveness @

\
f Banikoara
Gy

Kandi

» Compliance monitoring
» Auditing-Internal

5 Upload
(Supported formats: .doc, .docx, .xls, xlsx}

Download template

» Auditing-External

®)
» Customer satisfaction =~

ont ‘
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8. MANAGEMENT PROCEDURES

» Module 1: The WSP team / /ﬂ |

» Module 2: Water supply system loulasso / % o i
T Y

» Module 3: Hazards and risks A =

» Module 4: Control measures S

1| Management procedures 0|

» Module 5: Improvement plan Quo

» Module 6: Monitoring control measures
» Module 7: Verification of WSP

[» Module 8: Management procedures | lf: Upload
" (Supported formats: .txt, .doc, .docx, .pdf, .csv, xls, xIsx, .png, .jpg)

» Module 9: Supporting programmes
» Module 10: Periodic review of the WSP
» Module 11: Revision after an incident

1

tl\ \ \ ‘.\ 7 vaS ! CUnuor 3 \ \\\

What management procedures do you have for
normal and incident/emergency situations?

« Do you have management procedures that consider
weather specific related emergencies (flooding and
droughts)?




9. SUPPORTING PROGRAMMES m
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» Module 1: The WSP team
» Module 2: Water supply system oulasso,

» Module 3: Hazards and risks

» Module 4: Control measures
» Module 5: Improvement plan

» Module 6: Monitoring control measures

» Module 7: Verification of WSP ,|Supporting programmes @ I X

» Module 8: Management procedures ﬁ Upload
[ » Module 9: Supporting programmes}| |(Supported formats: txt, doc. .docx. pdf, csv. xis, xlsx, pne. jpe)

» Module 10: Periodic review of the WSP g

» Module 11: Revision after an incident

« What supporting programmes do you have to develop people’s skills with
understanding climate risks and implementing appropriate WSP?
« What are you doing to improve linkages between Technical, Finance and HR staff?
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10. PERIODIC REVIEW OF WSP

» Module 1: The WSP team ‘ )
» Module 2: Water supply system loulal
» Module 3: Hazards and risks
» Module 4: Control measures
» Module 5: Improvement plan

» Module 6: Monitoring control measures
» Module 7: Verification of WSP

» Module 8: Management procedures

» Module 9: Supporting programmes

» Module 10: Periodic review of the WSP
odule 11: Revision after an inciden
Ka\»ola

Cot i{lvoire\

Ve N Nl N/

‘ Perlodlc Review of the WSP @

O

Review #

Date

Implemented

Catchment changes

Treatment changes

Dlstrlbutlbn changes

\
|
\
WSP team changes ‘
\
\
\
\

Stakeholder changes

Changes in operatlonal data

Based on new risks

Verification review

Vlnternal & External audit ‘

Stakeholder communication ‘

Next review meeting \

« How often do you review the WSP?
* What is the process followed?
* Must your WSP be amended to consider climate change impacts?

the international
water association
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11. REVISION AFTER AN INCIDENT

L < 7t I i R REE e 3 | F
» Module 1: The WSP team = 5 ‘ jails ¢

- | Revise WSP after anincident @ X |
» Module 2: Water supply system oL |

= % |
» Module 3: Hazards and risks L Edit 7
» Module 4: Control measures d | Revision #
» Module 5: Improvement plan ‘ l‘ Date 11
» Module 6: Monitoring control measures | Cause of the problem "
» Module 7: Verification of WSP Ky [Razadientifed aONGR ik |
» Module 8: Management procedures é (ol | ||
» Module 9: Supporting programmes ‘ | [oumiastpation |
» Module 10: Periodic review of the WSP_ | [ Emergniy Bonsegpehces
» Module 11: Revision after an incident I | [k s eeTeR e ticnis

2 w Procedure improvements

j",\ ! Training improvements
% Katiola | ————
Seguela 253 J Communication improvements

2. Massale——1 — | | Emergency response
Cote d'lvoire—_

* Do you review your the WSP after an incident?
« What weather related incidents do you anticipate for your utility?

What would be the impact on your water supply system?
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WSP REPORT

& e A 25,

Flood and Drought Portal

About the DataPortal

The Flood & Drought portal s developed as part of the
Flood and Drought Management Taols preject. For more
information an the project please visit the project home
pageat: http//idmt org/en

The Flood & Drought portal provides access to a number
of apps supporting decision makers at basin and local

ISSUE ANALYSIS

WATER INDICATOR

5 Causal i
level. The aim is to support existing planning processes as WRIAM Understnd znd

TDA/SAP and IWRM at basin scale and Water Safety prioritise the causes behind
Planning at local scale through the technical apps. The issues.
apps could be used individually orin connection

Please visit the user zide for more indepth information

on the use of the apps and their intended support for the 000
different stageswithin basin 2nd local level planning. 0.0
Knowledge portal with discussion farum and upcomming N

online courses: Select the "Knowledge portal” in the ?
menu or use the link - KnowledgePortal

For video tutorials and overview: YouTube FLOOD ASSESSMENT

tosupport manazement and
decisian-making

BASIN PLANNING

o 5 X L
For technical exercises (pdf files): Dropbox Pl bt Y
riskassessment.

For technical questions please contact:

Oluf Jessen (Project manager) or Bertrand Richsud

(Water resources expert)

[«
Linkage to water resource
model

DATA AND
INFORMATION

Access tonear real-time data

DROUGHT ASSESSMENT

Locate sndigentify hazards,
estimate impacts 2nd provide

Flood and drougl 3
Climate forecast and dimate

o

WATER SAFETY
PLANNING

Supportwater safety planning

Report | Upload

B> Open | | [JNew (7] Clone

Report: ~ Drought report example User: admin
Template: Drought report.docx Tag
Update frequency (weeks): Image: Pr

Alertema

MAP:
Overview map

Chart:

Historical
rainfall as
ensemble

CROP APPLICATION

Visualise crop calendar, estimate
<ropwaterrequirement and

vield

RDM TOOL
Robust Decision Making Tool

Source

oject | Data

Data

Data

Table: rainfall Data

histarical

data

Map: Spatial  Data
distribution of
last month

User configured templates
providing linkage tooverview
reportsor bulletins. Specific
templates for TOA/SAR IWRM

REPORTING

Lastchange: 2017-06-1213:21:36

Description:

Type Item

Image

Image

Chart

Table

Image

General\Project logo

General\Overview

Rainfall Climate\Envelope TRMM

Rainfal\TRMM

Rainfal\TRMM\Rainfall Deviation

Setting
imageWidth:
imageHeight:
imageWidth: 500
imageHeight:
analysisArea: allArea
chartWidth:
chartHeight: 250
chartFormat: envelope
chartColour: #396AB1
analysisArea: allArea
tableFontSize: 8
imageWidth: 600
imageHeight:

the international
water association

\‘.'v-r i

{image: Project logo}

Flood and Drought Data Portal

AP, G

VOLTA BASIN OPERATIONAL FLOOD AND DROUGHT
REPORT
Date of issue: 30 August 2018

Ths report s bees aatomsatically geserated




GUIDANCE DOCUMENT m
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Flood and Drought Management Tools Project

e o~ —
il [T Y
2 = 2
: : :
Guideline for i =
Interpreting Climate e 3 e ot o o

Tow “Parcnt ol normad F&)° caledatin the percmlage inoeae o deosane otsersd s ranlal

rarlaties 10 v ares raaginf s In thie g of T sonss socarrgrla, el his dicraased |Le. 7438 o1

Information for Application in P
Tobde & Aange af dry o et = e o, A7
Water Safety Planning e
averagefimean (%)
Y Extru=wdy 'l
150-175 Vary Wit
138 <150 Pelexdiriatad v Vit
100- 125 Wkl W
B M=o
5= 100 Wil Oy .
S0-75 Poderatey Dry
2550 Vary Dy

Extru=aly Dry

EF
sl | MILDLY DRY

Comadaring the atwee table, we can iee T the Wity in the esarmge sparemoed & Tercestage of
avnrage f=was’ riisfal| ST R P T A L




Katharine Cross
Katharine.Cross@iwahq.org

Philip de Souza

philipds@emanti.co.za

GUJDANCE | @ UNe <5 DA !‘llémAnJl

il




Q/A WITH... wa
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= Philip de Souza
Emanti Management Group Ltd.

= Katharine Cross
International Water Association
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1WA
Glimate Resilient Water airmaster

Safety Planning

November 28, 2018 -«
Erie vlll:ﬂ(l hrs Amsterdam local time

LL‘§<<V
tY((é‘

z N\
CT WEBI “nn S

Organization

Join us for next webinar of the series:
Climate Resilient Water Safety Planning

Find out more at
http://www.iwa-network.org/iwa-learn/
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DATA AVAILABILITY m
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Data availability is a key issue in water resources management

= Data availability is a key concern in many countries and basins

= Availability of a “basic” set of data for water resources management is critical

9
ER Lh |:> |:> Improved decision
..l ‘ J‘\ | 0
M L o L, M — making
Data Analysis Decision process
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DATA AVAILABILITY 1WA
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Flood & Drought Portal MIKE"

Daily update
Download
QA
Daily update Number cruncher WEB server
Download on global scale Subset to basin scale Data available as GIS layers and time series
Reproject and convert to netcdf Calculate indices User configuration and control
QA of data quality Calculate weighted time series
QA and monitor process
WCRP
C&RDEX Push to web-server
Gpemicus M

noAR National Oceanic and

Atmospheric Administration
U.S. Department of Commerce

CHG ‘ Climate Hazards Group
inspiring change 81




DATA AVAILABILITY 1WA
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Types of data

Key input for Impact on Water availability Socio economic State of any

environmental agricultural sector impact environmental

assessment issue

Crop distribution Drought assessment Static data

e Historic and crop growth Flood risk Statistical

* Nearreal time measure

* Forecast * Historic * Historic * Historic providing a clear

* Projection * Nearrealtime <+ Nearrealtime *  Future indication of a
state




ABOUT THE DATA AND INFORMATION APPLICATION m
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Supports transboundary planning globally
— Data made available for any transboundary basin
— Data updated in near real time

Based on freely available data sources
— All data are processed to netcdf and csv formats

Provides a basic dataset for catchment planning
— Climate data (rainfall, PET, temperature)
— Climate forecast (NOAA) and change (CORDEX)
— Drought and flood indices
— Physical and socioeconomic data




ISSUE ANALYSIS

Causal Chain analysis and
WRIAM, Und nd

prioritis

Q,

WATER INDICATOR

Identify water related indicators
to support manag o

What are the issues and
underlying causes in my
area?

dec

What data can be used
to calculate the
indicators?

Whatindicators can be

templa

User configured templates
providing link

verview
reports or bull .

4

REPORTING

used to monitor the
state of the issues?

T

DATA AND
INFORMATION

How can results and
data be disseminated?

BASIN PLANNING

PLANNING
Support watef aine

What are the planning

options to address
issues and impacts?

0

WATER SAFETY

What procedures are

needed to address risks
to water supply?

/

the international
water association

drought risk in my
area?

(Under development). Locate
and identify hazards, estimate

FLOOD ASSESSMENT

impacts and provide risk
assessment.
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