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1. Introduction

This serves as a guidance documerdgsist water utilities to analyse climate related data and incorporate
those findings into their water safety plaimg processesMethods of analysis include frequency analysis
and simple averaging to determine if tipaysical condition within thevater utility is wetteror drier. The
analysis is not intended to be too intensive or complex, so as to encourage water utilities to use the Flood
and Drought Portal and thmethods of analysigresentedwithin this guidancedocument. The Portal
provides water ulities with access to an array of todks.g. Data and Information, Drought Assessment,
Flood AsessmentWater Safety Plannifdo assist with decisiomaking. Tk aim is to identify the changes

in likelihood and severity of the hazards and hazardous \associated with floods and droughts, and
subsequentlymitigate these Detailed instructions have been provided within this guidance document to
facilitate conclusionsvhich can be used within water safety planning processéss will help utilities to
review and amend current risks by considering the impacts of climate change, and subseqteritige
theserisks. Incorporating the new risk ratings in the water safety plan is discussed in detail within this
guidancedocument.Subsequently, if ideniid actions are implemented, the water utility will be more

resilient to climate change impacts, including that associated with floods and droughts.

2. Background

Climate change is an atmospheric phenomenon tea either be the result of natural causes as
observedover the last few decademduced by human activities thatcreaseatmospheriaccarbon dioxide
(CQ) and other greenhouse gasddlarimisa and Narimisa, 201L8The United Nations Framework
Convention on Climate Chan@B92)RSTA y Sa Of A Xhaidgs of Qifate/whiéh isatiributed
directly or indirectly to human activity that alters the composition of the global atmosphere and which is
in addition to natural climate variability observed over comparable time pe¢iddemost notableeffect

of the change in atmospheric compositigglobalvarming due to increases in €ahdother greenhouse
gasesCarbon dioxide acts as a blanketer the atmosphere of the Eartfrapping heatand increasing

surface temperatures (Raamathan and Feng, 2009).

Temperatureaffects weather conditions;therefore, an increase in surface temperaturesill cause
changes in climateEvidenceof the effectsof climate changencludeglacier retreat (Kasest. al, 2003),
changes in streamflowecords (Leith and Whitfield, 1998)creased frequencygf floodingandprolonged
droughts(Spenceet al.2011;Rankoana, 2018ven though climate change is a global phenomenon, the
impact toregionswill vary spatially and temporallit is expected tht wet regions will get wettemwhereas

dry regions will get driefWVHQ 2017)
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The changes that occur in meteorological variaidese of the more profound impacts of climate change
(including, for examplethe changes seen iprecipitation frequencyevent extent and intensify These
changes in precipitation frequency and intensity occur as a result of increased surface temperatures which
increase the vapour holding capacity of the atmosph@iHQ 2017) Therefore, more water can be
evaporated due tothe increased holding capacity of the atmosphere. This resultshanges in
precipitation frequency, event extent such as rainfall or snowraid intensitywhich may affect the

water srage of an area. High rainfall intensities or ragmdwmeltmay kad to flooding, consequentlf

rainfall or snowmelt becomes infrequerhis may lead to the occurrence of droughts

Climate change can have a major impact on water utilitesl asaresultsomewater utilitiesmay not be
ready for the changes in occurrence of floods and droughts. Floods and droughts affeltiitiyeof water
utilities to both supply water andnaintain the appropriatevater quality. It is therefore necessary for
water utilities to be prepareddr floods and droughts, bgnticipating andpredictingthe changes in
likelihood and severity ohazards and hazardous everdsd incorporating these findings into their

planning and amending daily operations

Many organizations have developed clim@hange, flood and/or droughtelatedtools. These tools are
generally aimed at assessing thmapact ofclimate change and the risk of floods, droughts and other
events while also indicating which areas are prone to disastesgobal, countryjocalor water utility
scale. These scales of assesshvary between climate model€limate tools use variousources of data
such as environmental, climate projections, disaster risk, seoimomic and historical datasets. These
tools aim to educate various stakelders(such as policy makers, researchenster utilitiesand the
media about climate change andn improvedunderstandng of vulnerabilities adaptationneedsand
climate readinesstherebyinforming decision makingnd aiding utility resilience There is a large focus
within climate change modelsn assesig the impactsof climate change ototh water quality and
guantity. Theoutputs may bedisplayed on maps, charts or tables. Climate tools also exist in various
platforms incluihg web-based, spreadsheebasedmodels or various software such as MIKE from DHI

and others

3. Hood andDrought Portal

A number ofand and water managetsaverecognised the impacts of climate changee changes in the
predictability of floods and drouglst andthe need to develop climate resilience and adaptation within
river basins and water management plams order to address thjsthe Flood and DroughPortal was
developedthrough the Flood and Drought Management Tools project byGhabal Environment Fdity
(GEF)International Waters (IW) antinplemented byUN Environmenttogetherwith the International

Water Association (IWA) and DHI as the executing aggncies
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ThePortaprovides water utilities with accessto ¢ YSGi K2 R2t 238 gAGK G22f&a G2
information on floods and droughts, and future scenarios into Integrated Water Resources Management
(IWRM) planningand Water Safety Planning (WSFheapproaches are used to support planning from
the transboundary basin to water utility le¥glFlood and Drought ihagementTools,2018). The Flood
and Dought Portalis expected to be used globalBndwas pilotedin three basinsnamelylLake Victoria
Basin(East Africg)Volta BasifWest Africajand the Chao Phraya Bagihhailand) Thesebasins were
selected as they are prone to both floods and drouglitave varied levels of technical capacity, and

different approaches to decision making

TheFlood aad Drought Portals a freely availablaveb-portal sourcewith a number of applicationsThe
Portaluses a variety of data types and sources which are accessible through the data and information
application. The types of data incldlifferent climate variables limate forecast data, climate change
data,and droughtrelated indices and flood related dafBhePortalprovideswater utilities witha platform

to accesdlifferent types of data that are spatially and temporally distributedtasets are updateith near

real time(from 48 hourspand can be downloaded, $lbat useishave the option ofnalysngthe data using

their own techniques and tools. Thisll assist decision makers and plann&ysoth improve flood and
drought related planning and readiness)d to assist with the recovefollowing such eventsAccording

to the Global Status Report on Water Safety plans (2@i&)e is need for an increased attention to water
supply system management that focuses on improaad safesupplies. As a result, policy and planning
hastotakeh y 12 | OO2dzy i & Y 2 ynkafleimhkingsa (RS NiEl  GaDKi2260AlyT3 { G | ( dz&
Safety plans, 2017YVater safety planning is thereforeuseful tool for policynakers and pradiioners.

Water SafetyPlanningis seen as tool for implementatbn of Sustainable Development Goal 6 (SDG 6).
Sustainable Development Goal 6, seeks to ensure the availability and sustainable managewsget o

and sanitation for allThe Flood and Drought Portalssists in improving water safety plans which will

ultimately asist countries to report on SDG 6

4. GuidelinePurpose

The purpose of thiguidelineis to provide water utilities with aimple methodology that they can use to
access and use dataset&nd ncorporatefindings fromthese datasets intdheir water safety planning
activities The availability of near retime data allows water utilities to do baseline assessments which

can facilitate impact assessments and planning.
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The benefits of using flood and drought data include:

Early detection especially in the casfedroughts where the onset is not always clea|
Planning for disasters, eardyvareness andesponse time

Protection of water infrastructure

Improved risk managaent (hazard identificationprevention and mitigation of risks
associated with floods and droughts)

i1 Early warning to specific areas that may be affected by a disasguisite incident
management protocol activated

= =4 A -

5. ldentifying Hazards Associatesith Wet and Dry Conditions

An Important step for using this guidance documeng isview of the hazards and hazardous events as
ARSYGAFASR Ay GKS g (GSNJ dzi A f xhdddl6psi forQrdeNdinB tidiriskeagdt ®@ ¢ K
risk ratingof hazards and hazardous events, only considers those hazards and hazardous events that are
affected byeitherwetter conditions drier conditions or bothln somecaseshazards and hazardous events

may not be affected by either wetr or drierconditions, andneed notbe amendedising the methodology

presented in this guidance document

The WSP team should do a literature review to identify hazards and hazardous thatthe water utility

may become susceptible to unddre effectsclimate changeThe literature review wilfurther assist the

WSP teanto develop a climate resilient WSP with a comprehensive list of hazards and hazardous events
that takes into account the effects of climate chandéne razards and hazardous evergbould be
categorisednto those hazards and hazardous events thataffected by) wetter, ii) drier, iii) both wetter

and drier condition®r iv) neither wetter and drier conditionsCategorising hazards and hazardous events
requires knowledge from the WSP team and in sa@@&es may requirexpert advicdrom consultants or
academics in order to understand thehysicalconditions under which the identified hazards and
hazardous events occuk basic example of how to categorise hazards and hazardous events is presented

below:

1 Review your current WSP
1 Look at your current hazards/hazardous events
o 2Aff GKSaS S@Syda o0S FFSOGSR o0& OftAYIFGAO
- Affected by wet conditions?
- Affected by dry conditions?
- Affected by both wet and dry conditions?

- Unaffected by either wet or dry conditions?
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0 Is my list of events comprehensive?
- Literature reviewg e.g. WHO
o Does my list of events consider climate resiliency?
- Amend/expand current list of events
Hazards and hazardous events should be described using tw bedthod:

X happengto the water supplybecause of Y

X=Whatcan happen to the water supply

Y =Howit can happen (i.e. cause)

Examples

- Source water becomes faecally contaminated (¥y,ause of discharge of untreated domestic waste
from households (Y)

- Water in the pipe network becomes contaminated @€cause of unsanitary pipeline repair practices

(Y)

- Water over or underdosed with chlorine (Xpecause of insufficient operator training (Y)

Table 1 provides examples of hazards and hazardous events

Tablel: list of hazards and hazardous events

Hazardous event |Hazard type

Increases in temperature and shifting of precipitation patterns will alter seasonal runoff and storage of water as 5
. [ . . . Physical
snow. Earlier peak runoff flows may strain the capacity of reservoirs to hold large earlier peak flow volumes.
Increases in temperature and decreases in mean annual precipitation, Physical
leads to reduced runoff and higher loss of water through evapotranspiration. Y
Under wetter conditions - Projected sea level rise will increase inundation and salinity in coastal areas. n
- e - . : . : Physical and
Under drier conditions - Over abstraction of groundwater in coastal areas especially during dry periods, leads to A
Chemical
reduced groundwater table.
The building size is not according to legislation for the chlorine content being kept in the chlorine building. Chemical
Intense precipitation events may occur more frequently, concentrating the annual total Physical
rainfall into episodes that challenge current infrastructure for water management and flood control. Y
Under wet conditions - Reduced energy production due to increased flows and rises in water levels. .
" ; ; Physical
Under dry conditions - Due to reduced water levels, energy production may not be possible.
Increased animal activity at open reservoirs. Increased animal activity and leads to faecal . .
D, . > . Microbial
contamination due to droppings of birds and other small animals such as frogs etc.
Lower precipitation will lead to lower streamflow in many locations, which may lead to diminished water quality . .
. . ] Microbial
due to little flushing of pollutants taking place.
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1 TheWSP team should categorise each hazard and hazardous event into one of four categories which
include(Table 2:
0 hazards affected by wet conditions
o hazards affected by dry conditions
o0 hazards affected by both wet and dry conditions
o hazards affected by neién wet or dry conditions

Table2: Categorised hazards and hazardous events

Hazardous event |Physical Conditions

Increases in temperature and shifting of precipitation patterns will alter
seasonal runoff and storage of water as snow. Earlier peak runoff flows

may strain the capacity of reservoirs to hold large earlier peak flow iyl b
volumes.

Increases in temperature and decreases in mean annual precipitation, Physical Drier
leads to reduced runoff and higher loss of water through evapotranspiration. y

Under wetter conditions - Projected sea level rise will increase inundation

2] SRR I GoEsiE) Zrees, Physical and Chemical Wetter or Drier

Under drier conditions - Over abstraction of groundwater in coastal areas
especially during dry periods, leads to reduced groundwater table.

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

. Unaffected by wetter or drier conditions
Chemical

Intense precipitation events may occur more frequently, concentrating the
annual total rainfall into episodes that challenge current infrastructure for Physical Wetter
water management and flood control.

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.

Physical Wetter or Drier

Increased animal activity at open reservoirs. Increased animal activity and
leads to faecal contamination due to droppings of birds and other small Microbial
animals such as frogs etc.

Unaffected by wetter or drier conditions

Lower precipitation will lead to lower streamflow in many locations, which
may lead to diminished water quality due to little flushing of pollutants taking Microbial Drier
place.

6. Getting3Jarted with the Flood and Drought Portal

6.1 Register and Login
Access theHood andDrought Portal using thefollowing URLhttp://www.flooddroughtmonitor.com In

order to use thePortal and access the datasethe user will be required to register and setup login

information. Click login in the top right corner of the scretis should bring up a login dial¢gigure ).


http://www.flooddroughtmonitor.com/
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9 In the login dialog click on the dropdow Login X
(under select usegroup) Username
1 Choose watedwtility, and click register Password

Password recovery
A

& Demo + Login

Registration for new users

Select User-Group| Default v &+ Register

Figurel: Login screen

The user shodl complete the registratiomlialog and click register (Figurg.2lhe user should receive a
registration enail from the DHgroup. It should be noted that if the requested basin is unavailable, the
user may need to wait up to threg@) days for the basiand informationto become available. When the
basinand informationbecomes available the user will be n@d via email. For more information on

logging h and registration the user cdimd more info atUser guide

Registration X

Name

Organisation

Username

User Group

Nater utilit v

Email

Password

Retype password

Filter by continent

Africa v

Focus arez

Volta (Operational basin) v

+ Register

Figure2: Utility registration form

6.2 Data Review

When the user has logged,immenu will appeadisplaying variousools within thePortal Each of these
tools allows the user toonductdifferent assessmest Forthe purposes of thisguideline,only the useof
GKS a5 GF | yRRL a2 NDSING X 2 yESrddescribddFigie 8.y 3¢ G 2 2 f


http://www.flooddroughtmonitor.com/handler/extradocumenthandler.ashx?request=user_guide&file=User_guide.pdf
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MIKE "

Area:Volta @& ?

User: iwa test  Workgroup: Private

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: hitp:/fdmtiwlearn.ors/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

N, L] ’
o Y
Q £ 7V

ISSUE ANALYSIS

Causal Chain analysis and
'WRIAM. Understand and

WATER INDICATOR

Identify water related indicators
tosupport management and

DATA AND
INFORMATION

Access to near real-time data.

DROUGHT ASSESSMENT

Locate and identify hazards,
estimate impacts and provide

CROP APPLICATION

Visualise crop calendar, estimate
crop water requirement and

TDA/SAP and IWRM 3t basin scale and Water Safety risk assessment. cropyleld.
Planning at local scale through the technical apps. The

apps could be used individually or in connection.

prioritise the causes behind dedision-making Flood and drought indices.
issues. Climate forecast and climate
change data.

Please visit the use

de for more indepth information

on the use of the apps and their intended support for the 000 a °
different stages within basin and local leve! planning. —

, O A 0@ =
Knowledge portal with discussion forum and upcomming 7N - () () M
online courses: Select the "Knowledge portal® in the ? o [ )
menu or use the link - KnowledgePortal < ~ > o o —
For video tutorials and overview: YouTube FLOOD ASSESSMENT BASIN PLANNING WATER SAFETY RDM TOOL REPORTING

i , (Under development). Locate Create and evaluate basin plans. PLANNING Robust Decision Making Tool User configured templates
For technical exercises (pdf files) : Dropbox and identify hazards, estimate Linkage to water resource Support water safety planning providing linkage to overview
impacts and pr ; model. reports or bulletins. Specific

assessment.

For technical questions please contact: templates for TDA/SAP, IWRM
an

Figure3: Basic functionality of the Flood and Drought Portal

{StSOG GKS a5l 4 Thiyg Rill shoifie NMteuility 2egién and basin of interest
highlightedin green, and the dataselialogto the left (Figure 4. Above the datasedlialogtwo options are
F @ AflofS af dl (éSatds indicAtBs thie @dt fme btep dFSINDAtasgie. when datasets

were lastupdatedp aDL{ flFr&@SNBRé¢ gAff R2gyf2FR (KS

using a GIS (ARCGIS, QGIS, Whitebox etc.).

User: iwa_test Area: Volta @& ?

‘Workgroup: Public

v DATA AND INFORMATION

Select Tab .
da §
[ S - g X " A
Z A B He 7
- I Selected Basin |NDjamena w
{ —
{ Zaria” *
\ 5
LY ) Kaduns
A 3 Bau
Y jos
/_/ ! fs o
{ Nigeria
ST 2
- Abuja
(]  Ogbomosno. S
| P, ) o -
i'lvoire ( -y Ibadan ' g
Yofussoukro 7 <7 ) A
. / E AN
B L peria® \ BB ongsha 7 = ) o
Abidjan 5 warl 280 % Cameroon
T unL'- Bt o 800 ,
SEW Y 5 ) TS

Figure4: Data andnformationapplication with no datass added
In orderto viewthe list of datasets:

T & A0
1 ¢KS

abpve th& datasedialog this opersi K S & C DIgiRiENd ( S
G Cl @ 2 dladdshios a bst ofithe various datasefaslisted in Table B

NOTEAvailable datasets may change as new datasets come online and othe
datasets are retird.

I G AL
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Table3: List of datasets

Name
Rainfall (CHIRPS)

Description
Historical ensemble

Monthly mean
Historical ensemble (TRMM
Monthly mean (TRMM)

Rainfall (TRMM)

SPI 1 month

SPI 3 month

SPI 6 month

Rainfall deviation 3@ay
(TRMM)

Effective drought Index (ED

Effective flood IndexEFI)
Rainfall deviation 3@ay
(GPM)

SPI 1 month

SP| 3 month

SPI 6 month

Monthly mean(PERSIAN)

Rainfall (GPM)

Rainfall (PERSIAN)

SPI 1 month

SPI 3 month

SPI 6 month

Rainfall (mm/month) (CRU)
Rainfalldaily (GHCN)

Rainfall (CRU)
Rainfall (GHCN)

Rainfallmonthly (GHCN)

Seasonal forecast

i Forecasted SPI 1 montt
(Raw)

i Forecasted SPI 3 montt
(Raw)

Seasonal forecast

(Corrected)

i Forecasted SPI 1
month

i Forecasted SPI 3
month

Chlorophyll Chlorophyli

Lakes and reservoirs, JASON

Medium Range GFS025

Rainfall Forecast

Rainfall forecast

& UN
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Name
Vegetation NDVI
(5600 m)

Soil water index
(SwWi)

Vegetation Health
Index (VHI)
Agricultural Stress
Index (ASI)

Combined Drought
Index (CDI)
Evapotranspiration

Evapotranspiration
Temperature

Temperature

Climate change

\'fﬂ ¥
Wewy

i DA

the international
water association

Description
NDVI deviatiomel. (5600 m)

NDVI deviation (5600 m)
Vegetation Condition Index (VC
SWI percentile

SWI percentile change (dday)
SWipercentile change (28ay)
SWI percentile change (3ay)
VHI

ASI Seasonal (season 1)

ASI Seasonal (season 2)
ASI Seasonal (season 3)

ASI Annual (season 1)
ASI Annual (season 2)
ASI Annual (season 3)
CDI

PET (0.1mm/8day)

ET (0.1mm/8day)

CRU PET mm/day
Temperature deviation
Temperature Condition Index
(TCI)

CRU Temperature C

PET ¢pd5 20162035
PET ¢p85 20162035
PET ¢p45 20812100



Name

Global Surface
Water

Flood Index

Physical and socio
economic data

Physical and sac-
economic data

Physical and socio
economic data

Physical and socio
economic data

Description
EGFS10
Maximum water extent
(1984-2015)

Water seasonality

Annual water recurrence
(19842015

Water occurrence (1984
2015

Water occurrence change
Water transitions

HAND

Socieeconomic

Population (A1B1)
Gross Domestic Produc
Night Light (2006)
Night Light (2010)
Drought Mortality Risk
Flood Motality Risk
Infant Mortality Rate
(2000)

Urban expansion (2030
Child under weight
(percentage)
Agriculture

Irrigated areas

Crop Dominance

Crop Mask

Soil Map

Pasture

=A =4 =4 4 -4 -4 A

=A =4 =4 4 4

Drought related

1 Drought exposure
economic

1 Drought exposure
physical

1 Drought Mortality Risk
(2000)

Flood related

1 Flood Hazard 25yrp

1 Flood Hazar&0yrp

1 Flood HazardOOyrp

1 Flood Exposure
economic

& UN
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NET[E]

Climate Change
(continued)

(S
T

Description
PET ¢p85 20812100
TEMP ¢p45 20162035

TEMP ¢p85 20162035
TEMP ¢p45 20812100

TEMP ¢p85 20812100

Precip. cp45 20162035
Precip. cp85 20162035
Precip. cp45 20812100
Precip. cp85 20812100
Dry days/month ¢p45 2016
2035

Dry days/month ¢p85 2016
2035

Dry days/month c¢p45 2081
2100

Drydays/month cp85 2081
2100

the international
water association
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Name

Description
1 Flood exposure physica
1 Flood risk

NET[E]

Description

L5
1))
N, v
——  DHI

the international
water association

River discharge

River Discharge

Flash Flood

Flash FloodPotential Index
(FFPI)

Water Bodies

Water Body (10 day)

11
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In order to get a feel for using tHeataand Informationtool, a brief example usindfped wl Ay ¥ £ £ ¢ wa

datasetis presented below
Examplel: Making a dataset part of your favourites

1 In the &Favourite daté dialogclick on thedRainfall TRMMand view thedatasetdescription(Figure
5).
1 View the Descriptions of other datasets to get an understanding of the various datasets available

| After viewing the various dataset descriptionsichthe dat 8 SG awl Ay FI f f th&dboa aé 0 @&

next to it
T /t£tA01 2y 4! LRIFIGS: G agBoadaNAa¥ RAAKE RRNYSHI 21
Favourite data X

Select and update favourite data

Rainfall (CHIRPS)
O Rainfall (CHIRPS)
O Historic
) Monthly mean

Rainfall (TRMM)
& Rainfall (TRMM
s § The Tropical Rainfall Measuring Mission (TRMM) is the first Earth

Dataset

() Monthlrnea Science mission dedicated to studying tropical and subtropical
O SPI 1 month rainfall. It measures precipitation that falls within 35 degrees
J SPI 3 month north and 35 degrees south of the equator.

SRRl | Spatial resolution: 0.25 degree <+— | Dataset Description

O Rainfall deviaffi Temporal resolution: resampled to daily rainfall product from
2 2000 to present

Source:

Rainfall (GPM)
O Rainfall (GPM)
O Rainfall deviation 30-day (GPM)
O SPI 1 month
O SPI 3 month
O SPI 6 month

Rainfall (PERSIAN)

O Rainfall (PERSIAN)
O Monthly mean (PERSIAN) Update Button

O SPI 1 month
O SPI3 month \
O SP1 6 month -~

+ Update

Figure5: Favourite datalialog

1 Thedatasetwill appear in the datasedialog
T { St SOG GKSTIRM i @vBaia & wilalhgythiskwill loRd the Haia$iii the map with the
legend and below the dataseialog(Figure §.
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Flood and Drought Portal Mll(?‘

# v DATA AND INFORMATION User: iwa_test  Workgroup: Public.  Area: Volta @& ?

Rainfall !RMM A

Data Dacument 2 0

Select Status GiSlayers || . mnig
Rainfall (TRMM) / gt
& Rainfall (TRMM) !
i LA L
7 A e
) A/ N
b/ N anllelna
= -Kan -
; ; POV TR
N Selegtea Basin With'}= }
\ raster dataloaded | 7|\
- 7 Maroul v & .
| 3 S G 3= fli i s
& 2 ; B~ " (/, o xs
Kachosg AL { Nigeria L el K
Ab.uja v (J) 'k
bgbomosho \ e
eeeee P e - f
./ Cofe d'lvoire adan / A {
: L i ;
JYams ‘ssomo i

Time Stepca eroon

Doalal' Vazmnde
L *
} 2013062 | 4 W \/

17,3603, 355128 L Mool Temaef oo

Figure6: Overview of data functionality and Ré&all distribution for the Volta Basin

1 A toolsdialogwill appear: these tools include time series data, table data and raster files which are
available for download and can be processed in excel or.a GIS

1 The tools for data types may vary betwedatasets, as some datasets may include additional tools
such as envelope ploend others may only include raster files

f The map generated shows the last time step available for each dataset, howevérithe Y S & G S LJ

slider, at the bottom of the screen, can be moved to seeviirather conditions of basin over time.

Example2: Viewing the datag Part 1

T {St SO0 (KabfaRRMM. 3 S0 aw

1 The toolsdialogshould open.

f Inthe toolsdialogda St SO0 Ga¢AYS {SNASa¢d

1 The gaph displaying the rainfall data will appe@igure J (Note: this graph is specifically for the
Volta basin).

1 Zoom into a specific year or time step by dragging your mouse over the period on the graph, this will

display data for that year/time step in m@ detail.
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Chart
im 6é6m 1y All Zoom: click-drag  Pan: shift-click-drag

Rainfall (TRMM) - All focus area — Volta

45.00

40.00

35.00

30.00

25.00
E
(S

20.00

15.00

10.00 ll

5.00 ‘ | ﬂr F

0.00 | | P ‘

2000 . : ; ; . 2009 . . 2012
Chart A
1im 6m om: click-drag ~ Pan: shift-click-drag
Rainfall (TRMM) - All focus area — Volta

35.00

30.00

25.00
=
£

2016 B 2017

Figure7: Thegraph at thetop indicateshe rainfall for the entire TRMMyvhile the graphat the bottomindicatesa zoomed in

section
Example3: Viewing datag Part 2
T { St SOlme®BMF S& 0 iMthefddlgneduw £
T /tA01 abSg / KI NIé
1 The graph generateshows amonthly time serieplot (in black)and thelongterm averagemean for

the dataset(in red) (Figure8). This graph is useful as it indicatee months where rainfall exceeded

the mean.
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Chart X
1m 6m 1y All Zoom: click-drag ~ Pan: shift-click-drag
Rainfall (TRMM) - All focus area — Volta
— Mean
350.00
30000 ‘
N .
250.00 | | i
200.00 [ } i | i
£ | | L | | || ol h |
=
150.00 | i J I | ! |
f | | f | | ! f
100.00 | { 0 ! | ! | i |
] | I | ] I
| d
50.00 I I I |
SIRIArRIIE ||
i L[ [l
0.00 . s F g .
2000 2003 2006 2009 2012 2015 2018
Figure8: Monthly time series graph wittverages/means displayed in red.
1 Sele¢cd KS da ¢ I 0, th&dataseiEguked y
Table X
Rainfall (TRMM) - All focus area - Monthly accumulated values
Time Jan. Feb. March April May June July Aug. Sept. Oct. Now. Dec. Ave. Min. Max
2000 297 66.7 121.3 157.8 129.9 2754 1521 77.9 3.9 15 101.6 15 2754
2001 37 10.0 315 54.5 109.1 154.5 166.9 188.0 146.2 36.2 5.0 28 757 2.8 188.0
2002 5.3 45 253 4.1 102.4 133.9 1944 2102 131.0 92.6 8.2 4.0 81.3 4.0 2102
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
2004 118 18.2 26.7 714 1011 103.4 209.9 263.2 154.8 70.4 29.4 3.8 0.4 3.8 263.2
2005 113 240 42.0 754 4.0 152.3 187.8 182.0 151.9 85.0 6.7 4.0 4.7 4.0 187.8
2006 22.3 16.7 28.2 47.1 118.1 164.2 168.8 2125 193.1 122.8 2.9 1.7 ?1.5 1.7 2125
2007 2.9 71 228 105.1 1015 126.7 188.6 308.0 185.9 84.1 17.6 5.5 6.3 2.9 308.0
2008 3.2 48 50.3 42.6 132.5 141.0 2247 3275 191.3 110.5 24 50 103.0 24 327.5
2009 1.8 253 35.3 69.3 90.6 168.7 2114 2955 194.9 109.6 15.9 54 102.0 18 295.5
2010 1.3 244 235 81.1 116.5 1521 158.0 307.4 228.5 170.0 14.0 0.8 106.5 0.8 307.4
2011 1.7 249 482 498 1101 144.9 1994 283.6 167.8 103.6 1.9 0.5 947 0.5 283.6
2012 14 274 225 81.6 127.2 166.8 2216 2264 196.4 136.7 204 34 102.7 14 2264
2013 23 208 542 65.5 117.0 1512 190.1 2159 157.0 91.5 19.5 33 0.7 2.3 215.9
2014 85 21 48.9 70.8 815 149.6 170.0 2414 198.0 91.3 30.3 0.3 91.7 0.8 2414
2015 21 219 341 26.7 98.7 1244 178.9 265.4 186.2 132.8 6.2 0.5 89.8 0.5 2654
N4 g1 anm an 1 PSE} 1189 1891 NE N 2574 1701 705 70 24 024 24 7574

Figure9: Monthlyaveragesimeans in tabular format

The datasets can be dowrlded and viewed ixcel.There is also an option to download the raster data

whichthe user may view using a GIde uselis strongly encouraged tepend some timéooking at the

other datasets availablwithin the Portal and udng the availabledata tools to view themTo assist the

user further, thePortalalso provides a quick overviest a basin(Figure 1).

15



!,z.(vB

environment Water nesociation

fef’u 5 L A

FigurelQ: Data and map view in theortal

More information on the datasets and the different data tools cariidaand in the IWA guiding documents

These documents are found by following the liRkood and Drought Portal Documents

Exampled: Viewing datag Part 3
When viewing a dataset in tHeortal the defaultspatialscale isat the basin scale. However, the user can
view the datasets at differergpatialscalesThesescales are described below:
o All focus area: Weighted time values fbe whole basin
0 User location: Weighted values for a user specified location
0 Subarea layer: Weighted values for a selectedtsagin
o Point layer: Weighted values for a selected station (point location)
In order to view data for different spatial scales:
1 Select Rainfall TRMM in the Dadifalog
f When te tooldialogl LILIS | NB &dBIf of chdice éitKed Tinde Geries, Table and Envelope plot
(where available
1 2 KSyYy odts sefedted, anothedialogwill appearO | f fré&aR @ !

1 InthedAre& dialogselectthe spatial scale that is useful to the water util{gigure 1J.
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http://www.flooddroughtmonitor.com/handler/extradocumenthandler.ashx?request=user_guide&file=User_guide.pdf

















































































































































































































































