@CTCN o)

CLIMAYE TEC GY CENTRE & NEYWORK

CTCN assistance in Ghana
Improving Resiliency of Crops to Drought through
Strengthened Early Warning within Ghana

Technology description and User guide (activity 2.2)

D ’_ﬁ e % Drought Early Warning and Forecasting Portal - Ghana @ C TCN

About the DROUGHT EARLY WARNING AND
FORECASTING PORTAL far Ghana L.

-O-
This Drought Early Warning and Forecassing portast s i B
developec as part of the CTCN Yechnics assistance i
Ghana For more informstion on the roject please visa
the profect description pase o8 (e 10 CTEN ol Hage
Please visit the Saer nuige [a Tink can always be found in DATA AND DROUGHT ASSESSMENT ISSUE ANALYSIS
t‘hﬂop St corvect) Rarmoce ridesth Informetian ort the INFORMATION Locate 3t enntity hoazardy, Couns L hatn anatouy aret
use of the cffferent modules, Actads o amat resh-ticse dath. eytimate imgaces and prondce [

Flacd and dhrouglt indces ik aeesTent

Knoradede portal with dRcussion fonum and upomming Clmate iorecsst ans climate
oniine courses: Select the "Knowledge portal” in the 7 change data

Menu o use the Bk - Koo led gPortal

For video tutorials and ovmrdew: You Tube

— N
For technical exercses {pdf files) | Dropbon —
For technical guestions please contact: /

—
DI benaent (0 cldt inuntuager) Of Dy et P
[vater rsatCos Eao D WATER BNDICATOR REPORTING
[hertity water rdatas Indicanoes Jyer comfipured tamplatey
10 Supoort manapement and 3

decion-mating

@CTCN

CLMAYE TECHNOLOGY CENTRE & NEYWORK

Report / Technical Note
The expert in WATER ENVIRONMENTS February 2017



@CTCN

CLUMATE TECHNOLOGY CENTRE & NETWORK

This report has been prepared under the DHI Business Management System
certified by Bureau Veritas to comply with ISO 9001 (Quality Management)

IS0 8001

Manpgement System Certification

BUREAU VERITAS
Certification Denmark A/S

Approved by

22-02-2018

Approved by
Head of Projects

Signed by: Oluf Zeilund Jessen




@CTCN DHI

CUMATE TECHNOLOGY CENTRE & NETWORK

CTCN assistance in Ghana

Improving resiliency of crops to drought through
strengthened early warning within Ghana Needs
Assessment report

Technology description and User guide (activity 2.2)

Prepared for UNEP
Represented by Mr. Manfredi Caltagirone

Project manager Oluf Zeilund Jessen

Quality supervisor Per Bggelund Hansen

Developed by Bertrand Richaud and Oluf Zejlund Jessen
Project number 11819285-1

Approval date 22-02-2018

Revision Final

Classification Restricted

DHI « Agern Allé 5 « * DK-2970 Hgrsholm « Denmark
Telephone: +45 4516 9200 « Telefax: +45 4516 9292 « dhi@dhigroup.com * www.dhigroup.com




CUMAYE TECHNOLOGY CENTRE & NETWORK

CONTENTS

1 = Tod g0 | o U1 Lo PSP RPSRPPPPPRPIN 6
2 INTFOTUCTION ittt 6
3 (G 1SY=T g LU o 1= PP RRRPPPPRRPIN 7
3.1 Core components Of the POITAL...........ooueiiiiiiii e 7
3.2 [SSUE ANGIYSIS ...eeeee ittt ettt e e bt e et e e et e e e e e 11
3.3 LAY (T LT [ To7= (o = SRR 19
3.4 Data and INfOrMAtION .........ooiiiiiiiiiie e e e e e e et ee e e e e e e e nneeees 26
3.5 DroUGNT ASSESSIMENT.....eiiiiiiiiiie ittt et et e e e st e e s anneees 30
3.6 L= 0o 1 11 o PRSP 36
APPENDICES ...t e et e e e e et e et e et e et aaees 42
1 ANNeX A: ISSUE ANAIYSIS ....coiiiiiiiiiii 43
1.1 OVEIVIEW OF OPEN ISSUES .. .uuvivituieiiteieietetetetetetetatssesesssseseerersressessesessssesssrssssssssssssnsssnnnsnnnres 43
1.2 NEW ISSUE ...t 43
1.3 ClONE ISSUE ...ttt ettt e e e e e 43
1.4 (000] 0}V K151 U [PPSR PP 44
15 EQIT ISSUE ...ttt 44
1.6 DIBTE ISSUE ...ttt ettt n et 44
1.7 Add ISSUE ANAIYSIS ..o 44
1.8 Edit ISSUE ANAIYSIS ..cciiiiiiiiiieeeeeee e 45
1.9 Delete ISSUE ANAIYSIS......cciiiiiieieieee ettt 46
2 Annex B: Water INAICALOT .........ouiiiii e eeaeeaaees a7
21 FrameEWOTK TAD ... .oeiiiiiiiiie ittt 47
2.2 INQICALON T8I ...t 50
3 Annex C: Data and information .........cccccvvviiiiiiiiiii 54
3.1 (D=1 = Mo [T o o o (o]  E TSP PU PRI 54
3.2 FUNCHIONAUILY ...ttt ettt ettt e st e s e e eas 81
4 Annex D: Drought ASSESSMENT......ccccviiiiiiiiiiiiiiieeeeeeeeeee e 94
4.1 DrOUGNT WAINING ...ttt et e e s bt e e st e e eas 94
4.2 DIOUGNTE RISK .ottt ettt ettt et e e s st e e s et e e e s annee s 96
5 ANNEX E: REPOITING e 102
51 (O] 0110 I (=T oo £ S PP UPP PP PPTPPPR 102
5.2 [N LS (=T o PP 102
5.3 (O30 o[- =T o o] ¢ APPSR 104
5.4 o 11 B =T o Lo S ORI 104
55 (D=1 1= (= (= o Lo o A PRSPPI 105
5.6 Edit Or preview reporting tAOS . ....evie ettt 105
57 (€Tl cT = TE I 1] oo o ST PP TP PP P PPTPPPP 106
5.8 (Do 1LY 0] oY= To [ =T o] o S PO PRPTPRR 106



@CTCN

CUMAYE TECHNOLOGY CENTRE & NETWORK

5.9 (O] o)V 11 0 PSSRSO 106
5.10 (0] 0] (oF= To I =T oL g ([ aTe JK oo ] a1 1= | HA PP PPPRRRR 106
5.11 P01 (o] 0 F= 1 (=To I £=T o To 1 110 T PR 108



CLIMAYE TE

@CTCN o

LIST OF ABBREVIATIONS

ASI

CCA

CDI

CFS

CHIRPS

CRU

CTCN

DSS

EDI

FAO

GDP

GIS

GIS

GPM

NDVI

SPI

SvI

SWI

TCI

TRMM

VClI

VHI

WRC

WRIAM

Agricultural stress index

Causal Chain Analysis

Combined Drought Indicator

Climate Forecast System

Climate Hazards Group Infrared Precipitation with Station Data
Climate Research Unit

Climate Technology Centre & Network
Decision support systems

Effective Drought Index

Food and Agriculture Organization
Gross Domestic Product
Geographical Information System
Geographic Information System
Global Precipitation Measurement
Normalized Difference Vegetation Index
standardized precipitation index
Standardised vegetation index

Soil Water Index

Temperature condition index

Tropical Rainfall Measuring Mission
vegetation condition index

Vegetation health index

Water Resources Commission

Water Resource Issues Assessment Method

',
(1

%



@CTCN DHI

CUMAYE TECHNOLOGY CENTRE & NEYWORK

LIST OF FIGURES

Figure 1 The Drought Early Warning and Forecasting Portal developed as part of the CTCN assistance

(Www.flooddroughtmMONItOr.COM) ......oiuiiieiiiiie ettt 7
Figure 2 Registration page of the POrtal ............oooiiiiiiiiiiii e 8
Figure 3 USEr regiStration PAGE ........ueei ittt ettt et et e et e e e et e e e e abb e e e e abb e e e e anbeeeeaa 8
FIGUIE 4 USEI [OQIN PBUE ...eeeeitieieeiitee ettt e e b et e e e b et e e ek e e e e st et e e e ekt et e e s bt e e e e abbeeeean 9
FIQUIe 5 ACCESS 10 USEI QUILE ....coiuiiiiiiiiiii ettt ettt et e e e as 10
FIQUIE 6 TraiNiNg ©XEICISES .....veeiiiiitiiiee ittt e ettt ettt ettt e ettt e st e e ek et e ekttt e skt e e e bt e et e e e s nnbne s 10
Figure 7 Knowledge Portal allowing users to share knowledge and experience ...........ccccevvvveeerninnnn. 11
Figure 8 Main components Of @ CCA ......ui ittt 12
Figure 9 Main functionality in the Issue Analysis appliCation ..............ocoiuiiieiiiiieii e 15
Figure 10 Issue Analysis application on the [anding PAgE ........vvviiiiiiieiiiic e 16
Figure 11 Overview available ISSUES..........coo i 17
FIGUIe 12 Add ISSUE ANGIYSIS ....eiiiiiiiieeiiiii ettt ettt e e st et e s bt e et e e nnneeees 18
Figure 13 INdiCAtOr @XAMPIE .......ooiiiiiii ittt e et b e s 19
Figure 14 Example of default framework for river basin planning ...........ccccccvviiiiiiiiieniie e 20
Figure 15 Water Indicator application on the 1anding Page ..........cooueiieiiiiieiiiie e 21
Figure 16 Open available indicator framMEWOIKS ..........coiiiiiiiiiiii e 22
Figure 17 Open iNICALOr SNEET ... ...eiiiiiiiie it s 22
Figure 18 Search fOr INAICALON ...........eiiiiiiiie et s 23
Figure 19 Main functionality in the Framework tah ..o 24
Figure 20 Main functionality in the INdiCator tab.............ccuviiiiiiiii e 25
Figure 21 Data and Information application on the landing Page.........ccocuvvviiiiiiiiiiiiiee e 26
FIGUIE 22 SEIECT IMEINU ...tttk e skt e skttt e ettt e st e e e s nneeeeas 27
Figure 23 Selection the favourite data to WOrk With ..o 27
Figure 24 View data from the LAYEr MENU ........eiiiiiiiiiiiieiii ettt 28
Figure 25 Download data as NetCAf filES ........uuiiiiiiiii e 29
Figure 26 View or dOWNIOAd tIME SEIIES .....coiiiiiiiiiiiie ettt e et 29
Figure 27  Drought management (adapted from (Center National Drought Mitigation, u.d.)) ............ 30
Figure 28 RISk asSSeSSMENt WOTKFIOW ........ouuiiiiiiiiiiiiiei e 31
Figure 29  Different types of drought iINAICES ..........ooiiiiiiiiiii s 31
Figure 30  Drought classification scheme (National Drought Mitigation Center, u.d.) ........ccceeerrnneen. 32
Figure 31 Drought Assessment application on the 1anding Page .........coouvvieiiiiieiiiiiie e 33
Figure 32 Drought Warning page of the Drought ASSESSMENT APP .....vvveeiiiirieiiiiiiieiiiee e 34
Figure 33  Drought Risk page of the Drought Assessment application ............ccccvveiiiiiiiiiiiineniinen. 35
Figure 34 Template report with tags and final report with input in the form of images, chart or text

FEPIACING The TAGS .. e ittt 36
Figure 35 Example of a template reports with reporting tags........ocueveeiiiiieiiiiiee e 37
Figure 36 Example of how tags are converted to reporting objects within the Reporting application....37
Figure 37 Example of an email notification when a new report has been generated. ............ccccccoveeee. 38
Figure 38 Open the Reporting application on the [anding Page...........cooviviiiiiiiiiiiie e 39
Figure 39 Default reporting tEMPIALES .........ooiiiiiiiiiiiie et 40
Figure 40 Edit repOrting CONMENT ........eiiiiiiiii ittt e et e e et e e e s eneaeeas 41
Figure A-1 OVerview available ISSUES .........coiiiiiiiiiiie et 43
FIGUIE A-2 AT NEW ISSUE ...ttt s et e s bttt e st e e skt e e s st e e e enta e e e enneeeas 43
FIGUIE A-3 ClONE ISSUE ...ttt ettt ettt ettt e ettt e skttt e e e a et e e s bt e e e ent e e e ente e e e e enneeeas 44
FIGUIE A= COPY ISSUER ...ttt ettt ettt ettt ettt e ettt a4kttt e ookttt e s n et e e s sttt e e e entt e e e antbe e e e anneeeas 44
FIgure A-5 Add ISSUE ANAIYSIS ....ooiiiiiie ittt et e st e s e e st e e enneeeas 45
Figure A-6 Edit ISSUE ANGIYSIS ICON ....cciiiiiiieiiiiie ettt ettt e et e e e e e enneeeas 46
Figure A-7 Delete 1SSUE ANAIYSIS ICOM ... ...iiiiiiiiii ittt e et e s e et e e eneeeeas 46
Figure B-1 New INdiCator FramMEWOTK..........coiiiiiiiiiiiii ettt a7
FIgUre B-2 Add MEAIN GIOUDS ...veiiiiiiiiiieiieiee ettt ettt ettt e e ettt e e s st a e s st e e s nbe e e e s sbe e e e s asta e e e e annbeeeeanneeeas 48
Figure B-3 Main group €diting OPLIONS .......oiiiiiiieiiiiiie ettt e et e et e e ennaeeas 48
Figure B-4 Clone an INdiCator FramMEWOIK ..........coiiiiiiiiiiiiiie it 49



CUMAYE TECHNOLOGY CENTRE & NETWORK

LT 01 =T = LT Lo 1o (o) SRR 49
Figure B-6 Indicator metadata SNEEL ...........uiiii i 50
FIGUIrE B-7 NEW INAICALON ........uiiiiiiiee e i s ittt e e e ettt e e e s s st e e e e e e s e st eeeeeeesasntnbaeaeeeeeeasassenneeeeeesaanns 51
Figure B-8 Search fOr INAICALON ...........cccuiiiiiie e e e e e s e e e e e e s et e e e e e e e s ssnnbsnaeeeaeeesaanns 52
Figure B-9 Clone a SPECIfiC INAICALON.........uuviiieeii it s et e e s re e e e e s s e e e e e e s e nnra e eaaaeaeaaans 52
[T [ =T = R K IO o[- 0 =1 L RSP UPPSRRR 52
Figure C-58 INfOrMationN MENU ......ceeeiiiiiiiie e e e e e s e et e e e e e s e st e e e e e e s s tn e e aeeaeeesanstssneenaeeasaanns 81
Figure C-59 Knowledge portal |anding PAgE .......ccuviviiiiee ettt e e s e e e e e e s s areeaeeeeeeaans 82
Figure C-60 TO 0pen the SEIECE MENU ......uiviiii e r e e e s s et re e e e e e e e aanns 83
FIGUrE C-61 SEIECT MENU. ...ttt e e e et e et e e e s e et e e e e e e s e ts b e aeeeeessansstnnenaeeaeaanns 83
Figure C-62 Available data in the Data tab is updated based on the selection in the Select menu. .....84
Figure C-63 Overview of functionality in the Data MENU............evviieiiiiiiiiie e 85
Figure C-64 AVAIlADIE TOOIS .........eeiiieii i e e e e e e e s e r e e e e e n e raaeeeaaan 86
Figure C-65 Available tools will be displayed depending on the selected data layer ............................ 86
Figure C-66 Specify the time period to download data for, click on Download and then a dialog with the

estimated file Size Will @QPPEA. ........uuuiieieiiiieii i 87
Figure C-67 Tools are available at different spatial resolutions (options depend on the selected tool).87
Figure C-68 Area weighted plot for the entire foCuS area ..o, 88
Figure C-69 SUDArEa SEIECHION ......ccccie i 88
Figure C-70 POINt [ayer SEIECHION .....cocii i 89
Figure C-71 User 10Cation SEIECHION ......ccooii i 90
Figure C-72 Output from TimMe SEES 100l .......cccciiii i 90
Figure C-73 Output from Time series (Monthly) tOOl ..o, 91
Figure C-74 Output from ENVEIOPE TOO0I........cccoi i 91
Figure C-75 Output from "Column Chart” tOOL..........ccooiiii i 92
Figure C-76 Tips displayed for a selected [aYer. ..o 92
Figure C-77 Document menu showing a list of available documents ..............ccccee e, 93
Figure C-78 Base map menu to select background map .........ccoooveiiiiiii e, 93
Figure D-79 Drought Warning tab in Drought ASSESSMENT @PP ....ccceeeieieeeie e 94
Figure D-80 Drought Risk tab in Drought ASSESSMENT PP .oceeeeieieie i 97
Figure D-81 Edit the legend of the FiSK [aYers ........cccooii i 98
Figure D-82 Risk layers opacity/transparency SEttNGS .......ccooeeieieie e 98
Lo (U ST e R AN T =Y o o o AR 102
Figure E-2 Tags to be used as a map placeholder ..., 104
Figure E-3 Properties of the table ... 104
[ To (U= = o [ o [ =1 o o R 105
Figure E-5 Edit reporting CONLENT .......cccoiieii i 106
Figure E-6 Upload tah .......ccooooiiie i 106
Figure E-7 Process for uploading an item and making it available for a reporting tag......................... 107
Figure E-8 Edit dialog of the report where frequency and email can to be specified.......................... 108
Figure E-9 Example of email notification sent when a new report has been generated....................... 108



.,
=

1 Background

The CTCN funded technical assistance relates to improving resiliency of crops to drought
through strengthened early warning within Ghana. The objective is to facilitate transfer and
capacity building for climate change adaptation focusing on dry season management and
planning. The proposed support will utilise existing knowledge and capacity and further develop
and validate these for applications to local issues within Ghana.

The technical assistance was initiated in October 2016 by a national workshop held in Accra.
Based on feedback and discussions from stakeholder consultations and a Needs Assessment
report prepared to present the objectives and requirements for the technical assistance, the
recommendations have then been taken into consideration to draft a more detailed description
of the proposed outcome in the Technology specification report delivered in February 2017.

Based on the outlined requirement the Drought Monitoring and Early warning system for Ghana

has been developed and a first version was presented at the second the national workshop held
in Accra in October 2017. This was the opportunity to give insight into the developed system and
get feedback from the key stakeholders.

Following this workshop, the main applicant (Water Resources Commission, WRC) has carried
out a thorough review of the system followed by a validation of the performance of the portal.
Methodology of the validation of the technical outcomes has been detailed as part of Activity 2.1
(Methodology for validation and testing). The outcomes of the review and validation processes
have been described in the Technology Validation report delivered in January 2018.

2 Introduction

The overall objective is the development and implementation of a drought early warning
system facilitating the provision of timely and effective information related to the water and
agriculture sectors allowing these sectors to take actions to mitigate impacts of upcoming
droughts. The established drought early warning system is a web-based allowing relevant
stakeholders to utilize the system without the installation of any software. The technical design
of the system is based on the feedback from the national workshop and the stakeholder
consultation meetings during the initial part of the technical assistance.

The drought early warning system enables decision makers and stakeholders to use the
transferred knowledge, practices and technologies actively in the dry season planning. The
solution focuses on improving the adaptation to upcoming drought events by supporting
elements within the risk management part of the drought management process. The crisis
management or the response to an already occurred drought event or disaster will not as such
be included in the outcomes of the CTCN assistance.

The Web-based drought early warning and forecasting portal covers the following main topics:
e |Issue analysis

e Web-based drought early warning and forecasting portal providing access to the
technical functionalities, and enable stakeholders to view and download data and
information;

e Data and information to avail near real-time satellite products related to drought
warning and forecasting, and provide the required data input for the drought warning
and forecasting system
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¢ Risk management components supporting the risk-based drought management
through drought early warning and detection for increased adaptation and preparedness
to upcoming drought events

e Dissemination relating to how the technical information is conveyed from the web-
based system to the end-users in form of reports, messages or warnings.

3 User guide

3.1 Core components of the portal

The main output from the CTCN assistance is the Drought Early Warning and Forecasting
Portal, which is accessible through the following link: www.flooddroughtmonitor.com.

The web-based portal contains a number of web applications assisting the user within drought
management and drought early warning.

Introduction to the Drought Early Warning and Forecasting Portal, see Figure 1.

Technical applications
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Figure 1 The Drought Early Warning and Forecasting Portal developed as part of the CTCN assistance
(www.flooddroughtmonitor.com)

3.1.1 Registration and login

All stakeholders in Ghana will be able to register to the Drought Early Warning and Forecasting
Portal by registering as a new user on the web site. There will be unlimited and free access to all
stakeholders from Ghana.
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3.1.1.1 Registration
The registration page can be accessed from this direct link
http://www.flooddroughtmonitor.com/home?register=true&ug=CTCN

Alternatively, users can connect to http://www.flooddroughtmonitor.com, and under Login page
select the registration as follows:

Login X

Username
Password

Password recovery & Demo | + Login

L

Registration formevw-teers
SelectUs@I CTCN Ghar

Figure 2 Registration page of the portal
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Figure 3 User registration page
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3.1.1.2 Login
All user have a unique username associated to a password, which is used when logging to the
portal.

Login

Username

Password

Password recovery

—— 4 Demo + Login
w Registration for new users

Figure 4 User login page

A password recovery function allows the user to receive his/her own password by email.

3.1.2 Support

Several means of support tools are available within the portal:

e User guide: this user guide is made available as PDF for online viewing and also in a
print-friendly version

e Training material: all the training material are accessible directly from the home page

e Knowledge portal: this discussion forum allows all users to interact together and with
the administrator of the system to post question or comment.

3.1.2.1  Access to this user guide
User guides are available through the main landing page — see the location to access it in Figure
5.
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Figure 5 Access to user guide

3.1.2.2  Training material
The material used during the training courses consist of technical exercises and step-by-step
guides. It is made available for viewing and can be accessed directly from the landing page of
the portal - Figure 6

3

Ghana training

Figure 6 Training exercises

3.1.2.3 Knowledge portal
The Knowledge Portal, accessible from the web portal, allows users to share knowledge and
experience within drought management and drought early warning in Ghana. Users are able to
post a question, which will be visible for the other users in the system as well as being able to
read previous postings by users.

10
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Figure 7 Knowledge Portal allowing users to share knowledge and experience

3.1.3 Applications

The Drought Early Warning and Forecasting Portal contains a number of applications all tailored
to support the users within drought management and drought early warning. Each application is
described in details to the participants through separate sessions. The available applications
are:

e Issue Analysis — Identify and prioritize the key environmental impacts from drought
using a CCA and WRIAM approach

¢ Water Indicator — Identify relevant indicators for measuring the state of the causes for
drought in Ghana

e Data and Information — Overview, understand and access available near real time data
for drought assessment in Ghana

e Drought Assessment — Understand and implement workflow for drought early warning
in Ghana

e Reporting — Access relevant status reports or bulletins regarding drought status in
Ghana

3.2 Issue Analysis

3.2.1 Background

The Issue Analysis application aims at analysing environmental issues and the causes behind
the impacts from the environmental issues. The application is based on the Causal Chain
Analysis (CCA) method and the Water Resource Issues Assessment Method (WRIAM).

The key objectives with the application is to:

1. Evaluate the key issues and assess the causes behind the associated environmental
impacts

2. Prioritise the environmental impacts based on a rapid assessment (WRIAM)

11
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The Issue Analysis application is intended for a workshop setting supporting the following
outcomes:

e Understand the causes behind specific issues
o Able to target the planning towards the “deeper” causes

e Increase the efficiency of the planning process

Background to Causal Chain Analysis
Causal Chain Analysis (CCA), often also called Root Cause Analysis is closely related to
systems thinking and the DPSIR approach.

At its most basic, a causal chain is an ordered sequence of events linking the causes of a
problem with its effects. Each link in the causal chain is created by repeatedly answering the
question Why? A simple schematic showing the major components of a CCA is shown below.

Environmantal [ Immaediate Cause | Underlying Cause [ Root Cause
Impact

Direct technical Contribute to the Linked to the
causes of the immediate causes, underlying social
problem - easy to and economic
identify Governance related causes.

causes are often

identified here. Difficult to assess.

Difficult to target
through
interventions.

Figure 8 Main components of a CCA

Immediate Cause

Immediate or technical causes (sometimes known as primary causes) are usually the direct
technical causes of the problem. They are predominantly tangible (e.g. enhanced nutrient
inputs), and with distinct areas of impact (with the exception of causes such as atmospheric
deposition or climate change).

Immediate causes, usually being technical in nature are the most straightforward to quantify,
prioritise and geographically locate using maps.

Underlying Cause

Underlying causes are those that contribute to the immediate causes. They can broadly be
defined as underlying resource uses and practices, and their related social and economic
causes. Governance related causes are often identified here.

Resource uses and practices will tend to fall into areas such as:

e Land uses (reclamation/drainage operations, deforestation, agriculture etc.)
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3.21.2

e Damaging or unsustainable practices (intensive livestock production, lack of treatment
technology etc.)

e Uses of water (diversion, storage etc.)
e Lack of investment, operation and maintenance
e Poor awareness or education

e Governance failures, legislation, regulation or enforcement

Root Cause

Root causes are linked to the underlying social and economic causes and sectoral pressures
but they are often related to fundamental aspects of macro-economy, demography, consumption
patterns, environmental values, and access to information and democratic processes. Many of
these may be beyond the scope of project interventions, but it is important to document them for
two reasons:

1. Some proposed solutions might be unworkable if the root causes of the problem are
overwhelming.

2. Actions taken nearer to the root causes are more likely to have a lasting impact on the
problem

Root causes can be divided into the following categories:
e Climate change
o Population pressure and demographic change
e Poverty, wealth and inequality
e National, regional and international governance issues
e Education and formulation of values
e Social change and development biases

e Development models and national macro-economic policies

Background to WRIAM

The Water Resource Issues Assessment Method (WRIAM) has been conceived to allow the
allocation of reasonably qualified, quantitative values to subjective judgements of the water
resource issues, thus offering an evaluation of a given issue, which can be used for comparison
with other issues and a record that can be re-assessed in the future.

The method is based on a standard definition of the important assessment criteria as well as the
means, by which semi-quantitative values for each of these criteria can be assigned, with the
aim of giving a precise and independent score for each issue.

The important assessment criteria fall into two groups:

e (A) Criteria related to the importance of the issue or effect, and which can individually
change the score obtained considerably;
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e (B) Criteria that are of value to the given situation, but individually have a lesser effect
on the score obtained.

For group A, the overall scoring system was based on multiplying the scores allocated to each
criterion. The principle of the multiplication is very important since it ensures that the weight of
each score is expressed, whereas a summation of the scores could give identical results for
groups of different scores.

Group A contains the following components:
e Extent of the impact (4 to 0): Transboundary, national, regional, local to no importance

e Seriousness of the impact (3 to 0): Major change, significant change, negative
change to no change

For group B, the scoring system consists of adding the scores allotted to each criterion. This
ensures that an individual score cannot influence the overall result very much. On the other
hand, the summation ensures that the collective importance of all scores in group B is taken fully
into account.

Group B contains the following components:
e Permanence (3 to 1): Permanent, temporary to no change
e Irreversibility (3 to 1): Irreversible, reversible to no change

e Cumulative character (3 to 1): Strong, moderate to light

For each issue, the score representing the importance of the issue is calculated as follows:

Score = (Extent X Seriousness) X (Permanence + Irreversibility + Cumul. character)
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Figure 9 Main functionality in the Issue Analysis application
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3.2.2 Quick guide for first time user

This section contains a brief introduction of the Issue Analysis application for first time users. For
a more detailed description, see Annex A.

3.2.2.1  Access the Issue Analysis application
The Issue Analysis app is accessible from the landing page by clicking on the icon “Issue

Analysis”.
5 I-f\}i e f-‘." Drought Early Warning and Forecasting Portal - Ghana @CTCN

About the DROUGHT EARLY WARNING AND
FORECASTING PORTAL for Ghana e
.'O\.
This Drougnt Early Warning and Forecasting portal s '
Govelopsd & part of the CTCN Techniical assistancs in
Ghana, For more infarmation on the project pleass visst
the project desorption page at: flnk 1o CTUN profect pag
Please visit the yaer guoe [a ink can atwarys be found In DATA AND DROUGHT ASSESSMENT ISSUE ANALYSIS
the top right correct) far more Indepth nfocmation on the INFORMATION ocate 08 Igentity hazards: Causal Chain anatysis and
\sie of the different moddes Actada Somser real)tine dats. wvtimate impacts sad rovicde v £ Urerstand sl
o cught ndces ek 2550sS Mt t 1N Causes behind
Knawiledge portal with dlscussion forum and Upcomming Climate foracant sl climate sl
anling couryes: Select the “Knowledge portal® in the 7 crong: data

menu or use the link - Knowlesigelorta
Far video tutorials and overview: YouTubs

For technical exercises (pdf Mles) . Dropbas

For technical guestions please contact: /

Yentes resQoncey expert WATER INDVCATOR REPORTING

ficat U Confgured tenmplates
proarng ik
FROONTS Or B
terrglates for TOASAR IWRM
INdWSE.

Figure 10 Issue Analysis application on the landing page

3.2.2.2  Overview or open an Issue
Click on “Overview” to view all the available Issues, the associated immediate impacts and the
results of the rapid assessment. Click on an issue to open the connected Issue Analysis.
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3.2.2.3

Introduction of pesticides
* Water guality concerns
I Water quality dagradation
» Water guantity and seasonal flows
L Water availability
2 Water scarcity
3 Loas of biodiversity
» water unavailabllity
low production of crogs, sk, lvestock

Issue overview

Immediate Impact Assessment

» water quality

2 water users confiits Sthight ragative impact

Figure 11 Overview available Issues

Add Issue Analysis
Add a new Issue Analysis by clicking on the “Add” menu. This will open a dialog allowing the
user to specify the parameters for the Issue Analysis. The following parameters are needed:

Immediate impact: Describe the immediate impact

Immediate cause: Describe the immediate cause

Underlying cause: Describe the underlying cause

Root cause: Describe the root cause

Extent: Extent of the impact. Note that no impact will set group A score to zero.

Seriousness: Seriousness of impact. Note that no change will set group A score to
zero.

Permanence: Specify if the impact is permanent or not
Irreversibility: Specify if the impact if reversible or not.
Cumulative character: Specify if the impact is cumulative or not

Level of documentation: Specify the level of documentation. Please note that this is
not included in the assessment.
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Figure 12 Add Issue Analysis
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3.3 Water Indicators

3.3.1 Background

The main objective for indicators is to enable or promote information exchange regarding the
issue they address. An example of a simple indicator and often used indicator is our body
temperature to monitor our health.

Patient OK

Patient got fever

Issue Indicator State

Figure 13 Indicator example

Based on the state (the patient is fine or has a fever), you can decide what action to take to
improve the situation (e.g. go to the hospital, take medicine, do nothing).

Water indicators can be used to understand the current state of water resources, the changes in
these resources and whether or not interventions in a river basin produce the desired effect (e.g.
reducing the number of people affected by flooding). The results from gathering information
around a specific indicator can be both in the form of maps and graphs.

Although indicators are critical to understand what is happening in a system (river basin, water
supply system, etc.), there are a large number (literally thousands) and information is often not
complete. Furthermore, it should be noted, that ideal indicators may not be practical; the
feasibility of using certain indicators can be constrained by the availability of data and financial
and human resources.

A useful indicator should be:
¢ relevant for monitoring the state or the pressure of the issue
e easy tointerpret

e able to give information on the current status and the status in relation to the historical
change

e based on available data or information

Also, the more defined an indicator is, the less room there will be for later confusion or
complications.

The Water Indicator application which has been developed as part of the

can help users identify water related indicators to understand the
current state of water resources, the changes in these resources and whether or not
interventions produce the desired effect.

The application provides the following support:
e Assists user in selecting relevant indicators based on a specific issue

e Used as a learning tool for basin or catchment organisations/other users
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e Provides a starting point through a default indicator framework that can be adjusted and
complemented to match user needs

e Provides an online tool for stakeholders to share their indicator frameworks with others
to allow for consistency (it helps if you are all measuring the same thing)

e Used as a tool for storing indicator information to support the design of decision support
systems (DSS).
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Figure 14 Example of default framework for river basin planning
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3.3.2 Quick guide for first time user

This section contains a brief introduction to the Water Indicator application for first time users.
For a more detailed description, see Annex B.

3.3.2.1  Access the Water Indicator application
The Water Indicator app is accessible from the landing page by clicking on the icon “Water
Indicator”.

D ;{?ﬁ*' e ‘.‘Sa Drought Early Warning and Forecasting Portal - Ghana @CTCN

Arna [ - ?

About the DROUGHT EARLY WARNING AND

FORECASTING PORTAL tor Ghana L
-o‘.

This Draughs Earty Warning ang Forscastirg ported

Cevehaped s part of e CTCN Tachedcl wisistance ir

Ghania For moce Infermatic O] piise visit

the project G ipion page at [ WEFvar i

Please visit the (a0 9 {alink can always be found in DATA AND DROUGHT ASSESSMENT 1SS ANALYSIS
the top right coerect] for more indepth information on the INFORMATION
Use Of the aftterent modules

cate ared ientity hazards Cawsal Chan srydy

Kngededge portal with discussion forum sed upoomming
online coursex: Sefect the “Knowtedge portal™ in the ?
et o use the link < oo bedan Poc el

For video tutorials and averview: YouTube
For technical exercises [padf Ries) : v opbox
For technical guestions plesse contact /

WATER INDICATOW

Figure 15 Water Indicator application on the landing page

3.3.2.2 Key content
The Water Indicator application is based on Indicators and Indicator Frameworks.

Indicator
The Water Indicator application contains a large number of indicators or descriptions of
indicators. The Indicators are described using the following items (see Figure 20):

e Name: Name of the indicator
e User: user creating or uploading the indicator
e Description: brief description of the indicator

o Keywords: keywords or tags describing the use of the indicator. Keywords are used to
search for indicators

o Metadata sheet: pdf document containing a detailed description of the indicator

Indicator Framework

An Indicator Framework is a tabular description of the linkage between environmental issues
and indicators used to monitor the state of the issues. The environmental issues are divided into
main and sub-groups. The Water Indicator application contains a number of default Indicator
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Frameworks, available for all users, and users are also able to create their own Indicator
Frameworks (see Figure 19).

3.3.23 View Indicator Framework

Existing Indicator Frameworks are available using the “Open” menu in the Framework tab. The
“Open” menu will list all Indicator Frameworks available for the current user. Note that
Frameworks with a

Wk

are default Indicator Frameworks (view and clone for all users).

Open framework X

* * River basin default

Figure 16 Open available indicator frameworks

3.3.2.4  View Indicator sheet
Indicator sheets or metadata sheets are available by i) clicking on the indicator in the Indicator
Framework or ii) by clicking on the metadata sheet in the indicator list (in the Indicator tab).
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Figure 17 Open indicator sheet

3.3.2.5  Search for indicator
The user is able to search for indicators in the following way:
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e Indicator tab: type a search name in the search box and click “search”. The search will
use the keywords and all indicators containing the search item in the keywords will
appear.

e Indicator tab: Click on a keyword to view all indicators containing the same keyword

e Framework tab: Open an indicator and click on a keyword. This will open the Indicator
tab and list all indicators containing the same keyword.
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Figure 18 Search for indicator
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Figure 19 Main functionality in the Framework tab
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3.4 Data and Information

34.1 Background

This section contains a brief introduction to the Data and Information application for first
time users. For a more detailed description see Annex C, where the specific data types
are described in details.

3.4.2 Quick guide for first time user

3.4.2.1 Access the Data and Information application
The Data and Information app is accessible from the landing page by clicking on the icon
“Data and Information”.

~ HZ‘T’\ e -L Drought Early Warning and Forecasting Portal - Ghana @ CTCN

About the DROUGHT EARLY WARNING AND
FORECASTING PORTAL for Ghana .\ 6:
’, -~

This Drought Early Warning and Forecastng portal Is
deveiopec as part of the CTCN Technical assistance in
Ghana, For mare infarmation 00 the profect please visit
the project description page ot ik to CTON project pass

Ploase visit the £ i 1o link can atwanys be foued in DATA AND DROUGHT ASSESSMENT ISSUE ANALYSIS
18 top right correct) for more indepth information on the INFORMATION "
use of the differ=nt modules.

Locate st |
SSUMATe Impac q
itk mampament

Knowledge portal with discussion fotum ang upcomming
anline courses: Select the “Knowledge portal® in the ?
e of wse the link < KnoadedgePoctal

For video tutorials and overview: You lube

For technical axercives (pdf fles]  Dropbos

For technical questions please contact:

Waler rezcorces expartl WATER INDICATOR

Figure 21 Data and Information application on the landing page

3.4.2.2  Select data to view or analyse
Once you have logged in, the available data types are listed in the Select menu. Open
the Select menu to select, which should be made available (this selection can be
changed later on).
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& ~ DATA AND IN

e Skass0
Data x Analysis Document A J
Select Status GIS layers
Rainfall (CHIRPS)
O Rainfall
O Historical ensemble
O Effective drought Index (EDI)

Figure 22 Select menu

The selected data will be available for viewing, download and analysis. Note that it is
ONLY the data selected in the Select menu that are available for further processing.

See section Annex C for a detailed description of the available data.

Favourite data X
Select and update favourite data

Rainfail (CHIRPS)
& Rainfail
2 Hstorical ensemble
O Monthly mean
7 Effective drought Index (EDI
O Effective flood Index [EFT)
Rainfall [TRMM)
& Rainfall
™ Historicat ensemble
0 Monthly mean
& SPI 1 month
& SPI 3month
& SPI 6 month
O Rainfall deviation (30 days)
™ Effective drought Index (EDI)
& Effective flood Index (EF))
Rainfall {(GPM)
™ Rainfall
& GPM Rainfall deviation (30 days)
Rainfall [PERSIAN)
& Rainfall
Rainfall (CRU}
¥ Rainfall (mmymonth)
Rainfall {GHCN)
& Rainfall (GHCN) 1

v Update

Figure 23 Selection the favourite data to work with

View data
The selected data could be viewed from the Data tab, which allows you to view each time
step of a selected data type.
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Figure 24 View data from the Layer menu

3424 Download data as netcdf files

The tools menu is used to download and process the selected data. Use the tool called

“Raster file to download any of the available data files as a netcdf file. To download a
data file:

e Select the layer you would like to download data from
e Select the Raster File under the Tools section
e Specify the period and press Download

e Then on the following dialog showing the file size, and the file name, press
Download.
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A ESEIEN Analysis Document Map

Rainfall =
™ Rainfall (CHIRPS)

O Historical ensemble

O Monthly mean

O Rainfall deviation (30 days)

Rainfall
O Rainfall (TRMM)

O Monthly mean Raster
Rainfall forecast
U Seasonal forecast File: Rainfall_(CHIRPS)_20160101_to_20160831.zip
Vegetation Size: 6.58 Mb
2 NGDV' (5800m; - Start timestep: 2016-01-01 00:00:00
Vegetation Condition Index (VCI) : End timestep: 2016-08-31 00:00:00

Tools

O Time series

L) Time series (monthly)
Start ;
2016-01-01
End
2016-08-31

£ Download

Figure 25 Download data as netcdf files

Note: the zip file contains the raster as .nc file, which can be open in most GIS tools. In
addition, a legend file as .qml are associated to the .nc file. This legend file can be used
in QGIS to load the default symbology.

3.4.2.5 View or download time series
The tools menu contains a number of different options for processing and analysing the
selected data types. Data can be extracted at different spatial resolutions from the entire
focus area to point locations, and can be presented as time series, envelope plots or

chart plots.
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Figure 26 View or download time series
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3.5 Drought Assessment

3.5.1

Background

Drought early warning systems are an important component of the risk management part
of the drought management process as highlighted in Figure 27. It provides an
identification of a current or upcoming hazard and provides an assessment of the
associated risk related to the hazards.

The main objective of a drought early warning system is to detect when and if a drought
hazard might occur and the location and severity of the hazard. Drought warnings could
be expressed based on the hazard itself or on the associated risk towards specific
vulnerable sectors or areas.

Risk Management

Prediction and

Planning Early Warning .
/ " Disaster
- Mitigation =l

Impact
Reconstruction Assessment

Crisis Management

A need to develop risk-based drought management policies

Figure 27 Drought management (adapted from (Center National Drought Mitigation, u.d.))

The identification of the timing and location of a drought event is the first step in a drought
assessment or drought management process. The impact assessment aims at
quantifying how the identified hazards affect specific areas or sectors exposed to this
hazard.

The vulnerability analysis provides a mean for analysing the causes behind the drought
impact and the priority of these causes. This is an important step for increasing the
effectiveness of drought risk management as it provides the means for drought
interventions or mitigations measures to be targeted specifically against the underlying
causes for the drought impact.

The risk is expressed based on the vulnerability towards the impact from a specific
hazard, or as the likelihood of harm, loss or disaster for a specific drought related hazard
(see illustration in Figure 28).
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Figure 28 Risk assessment workflow

3.5.1.1 Hazard identification
The identification of the timing and location of a drought event is the first step in a drought
assessment or drought management process. It is typically based on different types of
drought indices each representing the state of a specific drought related issue at different
times. Drought indices could cover the entire spectrum of drought types: meteorological,
agricultural and hydrological drought (see Figure 29).

Meteorologice Agricultural  Hydrological

Socio-economic

Duration of the event >

Figure 29 Different types of drought indices

An example could be climate based drought indices describing the state of
meteorological drought. The specific drought indices to be included should be based on
locally accepted indices as well as scientific sound and validated indices.

Examples of drought indices:

e Rainfall deviation expressed through the standardized precipitation index (SPI),
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3.5.1.2

3.5.1.3

3.5.14

e Crop related drought hazard described through the vegetation condition index
(VCI).

The key requirement is that the indices should represent the current or future state,
hence should be available in close to real time or as forecasted values. Spatially
distributed indices are often a requirement as well, as the location of the drought hazard
is critical. Exceptions would be indices related to specific locations as reservoirs, lakes,
rivers etc.

Exposure

The exposure to drought relates to the identification of sectors or areas particularly
sensitive to drought through impacts or consequences such as reduced crop yield,
livestock losses, socio-economic impacts or reservoir depletion. Examples of areas
exposed to drought could be rainfed agricultural areas or urban areas relying on surface
water resources. The exposure would often be illustrated in the form of GIS shape files or
raster maps delineating areas of specific exposure.

Hazard categories

In order to express the severity of the drought hazard, drought categories are often used
to classify the severity and impact of the hazard. The classification for drought categories
could be inspired from the US drought monitor system using drought categories from DO
(abnormally dry) to D4 (Exceptional drought) (for more information see Figure 30).

Category  Description Impact
DO Abnormally Dry  Short-term dryness some water deficit
D1 Moderate Drought Some damage to crops

Source: U.S. Drought Monitor Classification Scheme

Figure 30 Drought classification scheme (National Drought Mitigation Center, u.d.)

Impact assessment

The impact assessment aims at quantifying how the identified hazards affects specific
areas or sectors exposed to this hazard. The outcome will describe how specific drought
related hazards impact e.g. the agricultural production or the water supply. Impact could
be expressed in terms of direct losses, or changes but also in terms of hazard or drought
categories within a specific exposed area.

A typical way to illustrate the drought impact is through the use of drought categories
where the areas within specific drought categories are calculated and presented in tables.
The impact would be divided into exposed categories, e.g. rainfed areas, urban areas etc.
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The correlation between drought categories and specific impacts would often be
assessed through a regression analysis looking at the correlation between past drought
events and the impact.

3.5.1.5 Risk analysis
The risk will be expressed based on the vulnerability towards the impact from a specific
hazard, or as the likelihood of harm, loss or disaster for a specific drought related hazard.

Risk is defined as the likelihood of harmful consequences, or expected losses (deaths,
injuries, property, livelihoods, economic activity disrupted or environment damaged)
resulting from interactions between natural or human-induced hazards and vulnerable
conditions (UN-ISDR, 2009, EC, 2011). The risk analysis will identify areas or groups at
different risk levels, which will be the targets for the following adaptation or mitigation
planning.

Risk is often expressed as hazard x vulnerability.

3.5.2 Quick guide for first time user

This section contains a brief introduction for first time users. For a more detailed
description, see Annex D.

3.5.2.1  Access to the Drought Assessment application
The Drought assessment app is accessible from the landing page by clicking on the
“Drought assessment” icon.

ST e
~< ?‘ e N Drought Early Warning and Forecasting Portal - Ghana @CTCN

Arx s - v

About the DROUGMT EASLY WARNING AND o

FORECASTING PORTAL for Ghana A
.‘O‘_

This Diesyaget £or by Wr 4 o portalm '

tev "

Ghae o win alh e Vsl

i O e Ay S CTEN L (de

Fieane vhil the L [ Pk San adwiys Be fonnd B DATA AND DROUGHT ASSESSMENT ISSUE ANALYSIS
e 1o Crt coerest) for mare srde ot indormation ne the INFORMATION .
e of the A Ferare

WATER INDICATOR

it Crain arabyvs et Lharrety wuts woad 0ty ntare
WHAM L ' \
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For technkcal question: pleane contact:

Figure 31 Drought Assessment application on the landing page
3.5.2.2  Main content

The Drought Assessment app is a map based application, which has two main menus:

e Drought Warning
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e Drought Risk
Drought Warning

The Drought Warning page allows the user to select a specific layer and apply a
threshold value to highlight the areas that are affected by a specific hazard.

EDIT THRESHOLD
VIEW ORIGINAL EDIT THE TRANSPARENCY

& Downlesd | (¥ Edint

L, T

Figure 32 Drought Warning page of the Drought Assessment app

Warnings: The selection of layer is Early warning

done by clicking on the Warning button.
The selected layers will then appear in : :
Waming * Risk Report

the tree view. It is always possible to

edit them later. Warnings
. .. . . ﬂumumN
Edit: This is to edit the user-defined & Dinys since rain 3

. . . L) Number of dry days {30d) Se|GCt
warning level. The Edit button is used gkl

. warning
to edit the threshold value as well as layers
the comparison type to be applied on
the hazard. The maps is
instantaneously updated. Deitshiciale
Threshoid 10
View original: This allows the user to Comparisors: Langer
: .. Timestamp: 2017-10-:20 '
view on the map the original hazard
0 View original & Download (7 Edit

layer without applying any warning

level. . . / , / §
Download Edit

data threshold
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Drought Risk
The drought risk page provides an interface to assess risk based on hazards and

vulnerability. The main output of this page is a map with overlaid hazard and vulnerability.

EDIT THE LEGEND EDIT THE TRANSPARENCY
w‘-‘.a i ' J N0 Paeveagy e ‘
Hazardh ;
Ndv;drﬁ;:; o o

O Number of consecyutive dry days $30c8
O Numiser of dry days {300

20112147 o Legond Do

WVumerabilities

Ol Population dersity C20100

O Popsdation dermity (2015)
O Fopulation der
- Urtian exputsion |
Agricultere

& Crop Mask

Irrigatod 2eva

Atwrgrast

) Pasture (20004

200590101 T apend & Downlead ) “Absdian

45535 s

Figure 33 Drought Risk page of the Drought Assessment application

Hazards: Risk assessment

e Layer: layers for the hazard can
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3.6 Reporting

3.6.1

3.6.1.1

Background

Dissemination in the form of reports or bulletins are critical in relation to planning as this
enables the decision or policy makers to disseminate the actual plans or the background
for the decision process to stakeholders. The content and format of the dissemination
depends to a large extent on the specific content of the decision and the intended
receiver of the report or bulletin. In some cases the reports or bulletins need to be very
detailed with technical content and in other cases it should highlight the key issues using
non-technical terms. For this reason the reporting application is based on a process
allowing the user to select between a number of default reports, or develop their own
reports based on the specific requirements.

The reporting application is based on reporting templates (Word documents) containing a
number of tags, where the user is able to specify which type of content the reporting
application should replace the tags with. Currently the tags could be replaced with
images, text, charts or tables.

Template report with tags Final report with input

S @CTCNR S

Piend aad Drwaght Data Fartal
OPERATIONAL DROUGHT REPORT

Dane of isswe: 12 June 2017 __ S._/-
- (]
A L
| e

OPERATIONAL DROUGHT REPORT
Date of msue; 18 January 2018

Vom ey e s o g o

Figure 34 Template report with tags and final report with input in the form of images, chart or text
replacing the tags

Template reports and tags

Template reports are one of the key features in the Reporting application. A template
report is a Word document (docx file) containing the overall framework of the report. The
Reporting application is able to insert objects in the form of images, text, chart or tables at
user specified locations in the template report, and converting the template report into a
final report containing for example tables with the latest climate information, drought
hazards or other information from the Flood and Drought Portal.
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The location of the inserted objects (images, text, chart or tables) are specified by adding
tags in the report, where a tag is specified by brackets (start and end bracket) with a text
in between, e.g. “{this is a reporting tag}’. See Figure 35 for an example of a reporting
template with reporting tags.

- tag

]

RAINFALL OVERVIEW BULLETIN -

Background

This report addresses the ramnfall conditions in the basin and aims at providing an overview
based on the long-term stabistics

Basin overview

Rainfall

In this section, Tropical Rainfall Measunng Mession (TRMM) Is used to provide an overview
of the spatial and temporal variability of the rainfall conditions i the entire basin

The following map indicates the spatial distibution of the rainfali in the entwe basin. The
rainfall is indacated n mm/d and represents the average ramnfall in the given month

tags C(Map: monthly raintall - 4 piot) )

Figure 1. Monthly average rainfall dunng January (top left), Aprl, July and October (lower
right), alf values are in mmvd

The rainfall variability within the different months are an important information to svaluate
the likelihood of a given month to be “different” than normal. The chart will also clearly
indicate the wet and the dry seasons.

Figure 35 Example of a template reports with reporting tags

When loading the reporting template in the Reporting application, all tags are listed and
the user is able to specify what the reporting application should insert instead of each tag
(images, text, chart or tables). See Figure 36 for an example.

Alltagsina Specify content
template report of a specific
reporting tag

Map: monthly rainfall - 4 plot

Data

Image

Rainfall\Season|TRMM)

Image width (px) 500

Image height (px)

& Preview

Figure 36 Example of how tags are converted to reporting objects within the Reporting application
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3.6.1.2

3.6.2

3.6.2.1

Automated reporting

Another feature of the Reporting application is the ability of generating reports
automatically based on a user-defined schedule. Reports will be generated automatically
— without any user action — based on the latest data available. A notification email will
also be sent to all the recipients of the report. The email will contain a link to download
the latest version of the report.

¥ e New report available Droaght sepan - Message {HTML)

Meszage v Telt me what you want 1o do

DataPortal@dhigroup.com

| New report available: Drought report

A new version of the report Drought report is now nvailable for download
Please nse this following link to download the latest version of the report as PDF: link t¢ download the report
You can aleo view the report if you login to: www flooddroughtmonitor.com.

Please note that you are receiving this email because you have been added to the alert email list for the report Drouglt
report

For your information, the report 12 scheduled to be updated next tume on: 2018.01.25

Best regards, —

Figure 37 Example of an email notification when a new report has been generated.

Quick guide for first time user

This section contains a brief introduction for first time users. For a more detailed
description, see Annex E.

This section explains how to use one of the default reporting templates built in to the
system. For description on how to make a new report or upload user specific content,
please refer to the following sections.

Access the Reporting application

The reporting application is available from the landing page by clicking on the icon
“Reporting”, see Figure 38. The reporting application will use the workgroup concept to
determine which reports are available for viewing, editing and download.
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Figure 38 Open the Reporting application on the landing page

3.6.2.2  Default reporting templates
The Reporting application contains a number of built in default reporting templates
enabling the user generate reports with a default content without having to develop their
own Word based template. The default templates could also be used as a starting point
for a user defined report.

The default reporting templates are accessed through the “Open” menu, where the all the
default templates are marked with a “*” in from of the name, see Figure 39. Please note
the following:

o Default reporting templates are all developed by the system and are available as
read-only templates (user needs to clone the template to use them).

e “Generate” option is disabled

In order to use a default reporting template within a specific basin please follow the
following procedure:

e Select a default reporting template (through the “Open” menu”)

e Clone the reporting template
o Specify a name for the cloned version
o Specify the workgroup for the cloned version of the report
o Update the description if needed

e Press “Clone” to copy the default reporting template.

After the reporting template is cloned the “Generate” option will be enabled and the user
can generate the report for this specific basin. The report will be populated with updated
content and can be viewed after the “Generate” option is executed.
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3.6.2.3

Open report X

» * Rainfall Overview (Overview of the rainfall
conditions in the basin. Based on TRMM rainfall)

Figure 39 Default reporting templates

Main option to manage the reports are as follow:

Clone this Delete this
report report*
Report Upload
& 0pen  [BNew fClone  (ZEdit % Delete

Open an existing report Create a new Edit this
in the Workgroup report report*®

* Only available to the owner of the report

When working with a report, there are a few options available:

Download as Generate the
PDF report®

% Copylink & Download K Preview % Generate

Copy public link to Preview the
clipboard ~ report as PDF* |

* Only avilable to the owner of the report

View or edit content
When opening a report with editing rights, refer to user workgroup, all the content of the

reporting template will be editable. When pressing the edit button (E'f) an Edit dialog is
opened and the user is able to specify the content for the specific tag. Pressing the

preview button (m) enables the user to preview the content of the specific tag.
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3.6.2.4

3.6.2.5

3.6.2.6

@CTCN DHI

NOLOGY CENTRE & NETW

R

Tag Source Type Item Setting

logo Data Image Logo\Project logo imageWidth:
imageHeight:

Map: Basin Data Image Overview imageWidth: 500

overview imageHeight:

Map:monthly  Data Image Rainfall\Season(TRMM) imageWidth: 500

rainfall - 4 plot imageHeight:

Time series: Data Chart Rainfall Clima\TRMM analysicArea: allArea

Rainfall .

variability Edit X

Tag Map: monthly rainfall - 4 plot

Source Data v
Table: rainfall  Data Table Rainfal\TRMM
statistics Type Image v
Item Rainfall\Season(TRMM) % Copylink | & Download

#6BACIA#948B3D

Image width (px) 500

Image height (px)

2 Preview ¥ Update

Figure 40 Edit reporting content

Generate report

The “Generate” menu generates the report by inserting all the user specified content into
the reporting template and converting the report to pdf format. A dialog will appear at the
end of the process allowing the user to download the generated report.

Information X

The report has been generated

Download report
The “Download” menu enables the user to download an already generated report. Note
that the report is not updated when using this option.

Copy link to report

The “Copy link” function provides a link to report. The link is automatically copied to the
clipboard and can be used to access the generated report. The link can be used to share
the report. Note: it is not needed to login to the Portal to access the report via this link.

Information X

The current report's link has been copied to the clipboard
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1 Annex A: Issue Analysis

This section contains a description of the functionalities in the Issue Analysis application.

1.1 Overview or Open Issues

1.2

1.3

Click on “Overview” to view all the available Issues, the associated immediate impacts
and the results of the rapid assessment. Click on an issue to open the connected Issue
Analysis.

Issue overview

Immediate Impact
» water quality
1 Introduction of pesticides
* Water guality concerns
I Water quality dagradation
» Water guantity and seasonal flows

Assessmant
L Water availability
2 Water scarcity
3 Loas of biodiversity

» water unavallabllity
1 low production of crops, Msh. livestock

2 water users confiits Slight nagative impact

Figure A-1 Overview available Issues

New Issue

Opens a dialog allowing the user to specify the name of the issue and a description.
Press “Add” to generate a new Issue. Please note that a new Issue always will be located
in the current workgroup.

New X

Issue

Testissue

Description

Thisis a test issue

+ Add

Figure A-2 Add new Issue

Clone Issue

Enables the user to clone an issue by specifying a new name and the workgroup which
the cloned issue should be located in.
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1.4

1.5

1.6

1.7

o
(8

Clone X
Issue
Workgroup

Public v
Description

The presence of aquatic weeds in water bodies adversely
impact the use of the resource. The weeds cause loss of
water through evapotranspiration

4 Clone

Figure A-3 Clone issue

Copy Issue

Enables the user to copy the environmental impacts from one issue to another existing
issue. The environmental impacts will be added to the existing issue (selected in the
“Copy” dialog). Please note that this requires an existing issue created by the current
user.

Copy X

Target issue

I Copy

Figure A-4 Copy issue

Edit Issue

Enables the user to edit the name and description of the issue. Only enabled for authors
of the specific issue.

Delete Issue

Enables the user to delete an Issue. Only enabled for authors of the specific issue.

Add Issue Analysis

Add a new Issue Analysis by clicking on the “Add” menu. This will open a dialog allowing
the user to specify the parameters for the Issue Analysis. The following parameters are
needed:
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e Immediate impact: Describe the immediate impact

e Immediate cause: Describe the immediate cause

e Underlying cause: Describe the underlying cause

e Root cause: Describe the root cause

e Extent: Extent of the impact. Note that no impact will set group A score to zero.

e Seriousness: Seriousness of impact. Note that no change will set group A score
to zero.

e Permanence: Specify if the impact is permanent or not
e Irreversibility: Specify if the impact if reversible or not.
e Cumulative character: Specify if the impact is cumulative or not

e Level of documentation: Specify the level of documentation. Please note that
this is not included in the assessment.

Immediate mpact
General problam of use of water resources dus 1o the presence of the water weeds
Immediate cause Extent
Water bodies have a high amount of aquatic weeds v
Seriousness
Signifcant change v
Underlying cause Permanence
Water Dodies ae highly poliuted with nutrients from Temporacy v
Point 30d MO DN SOUNCes
Irreversibility
frreversible v
Root cause Culmulative character
' pollution control measures, non anforcemant Maderate .
of G PEFTANINE 10 podiution comrol In rivers and
poor farming practices Leye! of documentation
None v
v Update

Figure A-5 Add Issue Analysis

Note that the assessment score is not calculated before the “Update” button is pressed.
Edit Issue Analysis

Opens the Issue Analysis dialog allowing the user to edit the Issue Analysis. This
requires that the user is the author of the Issue.
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&

Figure A-6 Edit Issue Analysis icon

1.9 Delete Issue Analysis
Deletes a specific Issue Analysis. This requires that the user is the author of the Issue.

Figure A-7 Delete Issue Analysis icon
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211

2.1.2
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Annex B: Water Indicator

This section contains a description of all the functionalities in the Water Indicator
application.

Framework tab

The Framework tab is the main tab and provides access to the Indicator Frameworks and
the individual indicator descriptions. The following section contains a brief description of
all the functionality within the Framework tab.

Open Indicator Framework

Open all the available Indicator Frameworks. The user is able to view the following
Indicator Frameworks:

e Default Indicator Frameworks: these are marked with a “*” and are available for
all users. The default Indicator Frameworks can be viewed or cloned by all users.
Only the administrator is able to delete or edit the default Indicator Frameworks.

e All Frameworks developed by the same user will be available

e All Frameworks available within the current workgroup will be available

New Indicator Framework

Developing a new Indicator Framework requires the following steps:

e Press “New” to open a dialog to specify the name and description for the
Indicator Framework.

e Press “Add” the generate the Indicator Framework

Please Note the new Indicator Framework will be located in the current workgroup.

New X
Framework
Description
p:
+ Add

Figure B-1 New Indicator Framework
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2.1.3

The Indicator Framework tab will now appear with a blank screen without any groups or
indicators. To add groups and associated indicators follow these steps:

e Add Main Indicator groups by pressing on the “+ Group” menu, specify the name
of the indicator group and press “Add”.

+ Group

Figure B-2 Add main groups

Edit the main groups by clicking on the group name, which will enable the below dialog.
The user have the following options:

e + Group: Add a sub-group

e + Indicator: Add indicator. This will open the indicator list. The user should select
the indicators to be added to the specific group and press “Add to Framework”

e Rename: Rename the specific indicator group

o Delete: Delete the specific indicator group. Note that this will also remove all sub-
groups and all associated indicators.

# Group ¥ Indicator [ Rename X Delete

B Test ﬁrnup 2

Figure B-3 Main group editing options

Clone Indicator Framework

All users are able to clone an Indicator Framework. When cloning an Indicator
Framework the user is prompted to specify a name for the new Indicator Framework, a
description and the workgroup where the Indicator Framework is to be located in.

Clone X
Framework
Workgroup

Private v
Description

Thisis a test framework

5 Clone
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214

2.1.5

2.1.6

2.1.7

‘(((;.

Figure B-4 Clone an Indicator Framework

Delete Indicator Framework

Delete the current Indicator Framework. Please note that the delete option is only
available if the Indicator Framework is developed by the current user. For all other users
the Delete option will be hidden.

Main/sub- groups

Indicator groups are used to store indicator descriptions. Each indicator group
corresponds to an environmental issue. To rename, delete or add an indicator group
please refer to section 2.1.2

Indicator

Indicators are available from the Indicator Framework. Clicking on an Indicator opens the
Indicator metadata sheet, see Figure 17 or Figure B-6.

[2 Monthly Average Changes in
Eéﬂffamﬂow

Figure B-5 Indicator

Indicator metadata sheet

Clicking on an indicator opens the Indicator metadata sheet, see Figure B-6. The
following functionality is available:

o Keyword: list all the keywords for the current indicator. Clicking on a keyword
opens the indicator list displaying all indicators with the same keyword.

e Print: Prints the metadata sheet (pdf file)

e Download: Download the metadata sheet (pdf file)
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Climate > Climate Vulnerability X

Indicator
Climate Vulnerability Index

Description

The Climate Vulnerability Index (CVI1) is used as an integrated assessment of local vulnerability to water-related
risks. It is a composite indicator, determined as a function of climate exposure, resilience and adaptability. The CVI
takes into account a wide range of relevant factors to capture the key drivers of human vulnerability to climate
related impacts on water resources.

Keyword

climate change adaptation | freshwater availability | water scarcity | | water stress

natural resource management | | sustainable livelihoods | | irrigation | agricultural development
water related hazards | disaster planning | disaster management  disaster preparedness | health
vulnerability

Metadata sheet

UNEP-DMI PARTNERSMIP
Camtre e Voot ot b

UNEP

Climate Vulnerability Index

Title Climate Vulnerability Index
Category Climats [ Subcategory [ Climate Vulnerabiiity

The Climate Vulneradility Index (CVI) is used 35 an intsgrated 3ssessment of local
vulnerability to water-reisted risks. It is 3 compaosite indicator, determinad as a function
Purpose of climats exposure, resilience and adaptability. The CVI takes into account 2 wide
range of relevant factors to capturs the key drivers of human vulneradility to climates
relatad impacts on water resources.

This indicator is relevant for identifying regions or populations that are vulnerable to
climate changs impacts in relation to water rasources. It can be useful in prioritizing
policy actions related to disaster planning and preparednass, 23 well 25 natural resource
allocation. When combined with socioeconomic or demographic variables, the CVI may
help to identify trends in equity and may contribute to poverty reduction efforts
Reporting on indicator supports ongoing assessment of climate related risks and
strategic ac to combat human vulnerability to climate change

[

Policy Relevance

Figure B-6 Indicator metadata sheet

2.2 Indicator tab

The Indicator tab contains all the available indicators enabling the user to edit and delete
their own indicators and clone indicators developed by other users. The following section
contains a brief description of all the functionality within the Indicator tab.

Please note that all indicators will be available for all users as the workgroup functionality
is not applied to the indicators (the Indicator Framework is using the workgroup concept).

221 New Indicator

Press the “New” button to initiate the process for adding a new indicator. The “New”
dialog appears, see Figure B-7. The user is prompted to specify the following information:

e Indicator: Indicator name. Please note that the indicator name needs to be
unique.

e Description: Specify the description for the indicator.
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e Keyword: Specify keywords connected to the indicator. Please note that

keywords are separated by a “,”.
e Metadata sheet: Click on “Select” to upload the metadata sheet for the indicator.
Please note that the metadata sheet needs to be in pdf format.

e Template: Press on “Template” to download an empty template for the metadata
sheet. Remember to convert the metadata sheet to pdf before uploading it to the
system.

New X

Indicator

Description

Keyword

Metadata sheet (pdf) Select

2 Template + Add

Figure B-7 New Indicator

2.2.2 Search Indicators
The user is able to search for indicators in the following way:
e Indicator tab: type a search name in the search box and click “search”. The

search will use the keywords and all indicators containing the search item in the
keywords will appear.

¢ Indicator tab: Click on a keyword to view all indicators containing the same
keyword

e Framework tab: Open an indicator and click on a keyword. This will open the
Indicator tab and list all indicators containing the same keyword.

tarse & Ueer § Dwsrigtion §
Bae WENIGWME  wiwe 19 b ix 11N b eI X g I AQHOLALE o water rugut e reveond
Parpnues. inchaty IR WACOrTE 45 T ot 1ctal
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Figure B-8 Search for indicator

All

Clicking on the “All” menu displays all the available indicators.

Clone

Indicator

Clone an indicator by pressing on the “Clone” icon, see Figure B-9.

Metadata sheet

i, O

Figure B-9 Clone a specific indicator

The user needs to specify the following information when cloning an indicator:

e Indicator: Indicator name. Please note that the indicator name needs to be
unique.

e Description: The description from the original indicator is displayed, but the user
is able to edit the description.

e Keyword: The list of keywords from the original indicator is displayed, but the
user is able to edit the list of keywords. Please note that keywords are separated
by a “’H.

e Metadata sheet: The original metadata sheet is shown, but the user have the
option of uploading a new metadata sheet in the form of a pdf document.

Clone X
Indicator
Description
This indicator measures total water withdrawals used for agricultural purposes,
including irrigation and livestock watering, as share of total withdrawals. It gives an
indication the importance of agriculture in the country?s/basin’s water balance.

P

Keyword

Agricultural water requirements, irrigation water demand, livestock watering, livesto

Metadata sheet (pdf) Select

Agriculture water withdawals _Aug2016pdf pdf

2 Template £ Clone

Figure B-

10 Clone menu
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2.2.5 Keywords

The keywords are used to describe the indicator and is added by the user during the
creation of the indicator. Keywords are also used by the indicator search as the search is
using the indicator keywords.

2.2.6 Metadata sheet

The metadata sheet is a pdf document containing a detailed description of the indictor.
The Metadata sheet is uploaded during creation of the indicator.
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Annex C: Data and information

3.1 Data description

3.1.1

3.1.1.1

Rainfall related data

TRMM

The Tropical Rainfall Measuring Mission (TRMM) is the first Earth Science mission
dedicated to studying tropical and subtropical rainfall. It is a joint mission between the
National Aeronautics and Space Administration (NASA) and Japanese Aerospace
Exploration Agency (JAXA) dedicated to monitor rainfall in the tropics through microwave
and visible infrared sensors, including the first space-borne rain radar. By use of a low-
altitude orbit (350km), TRMM is complemented with state-of-the-art instruments providing
high accurate measurements.

TRMM is especially useful in cases where consistency in precipitation data is required
over many years, such as the case for hydrological design, flood risk assessment and
water resources management.

Spatial extent

From 50 degrees north to 50 degrees south of the equator

Spatial and Spatial resolution: 0.25 degree

temporal

resolution Temporal resolution: resampled to daily rainfall product from 2000 to
present

Reference

Data The original 3-hourly real-time rainfall data in mm/h from NASA is

requirements
and calculation

resampled to a daily product in mm/day, this daily product is then
downloaded from the TRMM data provider and disseminated via the
portal. Negative values are removed during the processing.

Update
Frequency

Daily

Related indices

SPI 1-month, SPI 3-month, etc

Data source

TRMM_3B42RT_Daily

Based on TRMM rainfall dataset we will generate the indicators presented in the following

tables.
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Title Rainfall deviation (30 days)

Description Deviation of accumulated rainfall from the long term mean within the last 30 days.
Calculated based on the TRMM rainfall where the long term mean is based on
TRMM data since 2000.
INDICATOR USAGE

Index Used to locate areas with rainfall surplus or deficit within the last 30 days.

interpretation

Spatial extent

As TRMM data

Spatial and Spatial resolution: 0.25 degree
temporal
resolution Temporal resolution: Updated daily as TRMM rainfall gets updated.
Reference Processed based on TRMM data
Example of Illustrates the how the accumulated rainfall deviates from the mean accumulation
usage within a given area. Used to locate areas with rainfall surplus or deficit across the
last 30 days.
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INDICATOR CALCULATION
Data Based on daily TRMM rainfall and calculated as >TRMM - >TRMMmean for the last

requirements
and calculation

30 days

Update
Frequency

Daily updated in the web portal

Related indices

Data source

Based on TRMM data

55




@CTCN

CLMAYE TECHROLOGY CENTRE & NEYWORK

% £\
= =3
DHI NG

'

Title

Effective Drought Index (EDI)

Description

The Effective Drought Index (EDI) was developed by Byun and Wilhite (1999) as a
measure that considers daily water accumulation with a weighting function for time
passage. More information is available via
http://om.ciheam.org/om/pdf/a95/00801330.pdf

INDICATOR USAGE

Index
interpretation

Used to locate areas that are very dry to very wet as a measure of drought. The
"drought range" of the EDI indicates the following:

extreme drought at EDI = -2,

severe drought at -2.0 < EDI =-1.5

moderate drought at -1.5 < EDI = -1.0.

Near normal conditions are indicated by -1.0 < EDI = 1.0

Spatial extent

As TRMM data

Spatial and Spatial resolution: 0.25 degree

temporal

resolution Temporal resolution: Updated daily as TRMM rainfall gets updated.

Reference Hi-Ryong Byun and Donald A. Wilhite, Objective Quantification of Drought Severity
and Duration, 1999.
http://journals.ametsoc.org/doi/full/10.1175/1520-
0442%281999%29012%3C2747%3A0QODSA%3E2.0.CO%3B2

Example of Example of the EDI coverage for Ghana:

usage

Data Based on daily TRMM rainfall and calculated for the last 30 days as:

requirements
and calculation

EDI = Deviation(PE)/Std(PE)

Where PE is :
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Update Daily
Frequency

Related indices | -

Data source Based on TRMM data
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Title

Standardised Precipitation index (SPI)

Description

The SPI is based on the probability of precipitation for any time scale. The
probability of observed precipitation is then transformed into an index. It is
being used in research or operational mode in more than 70 countries. More
information is available via
http://www.wamis.org/agm/pubs/SPI/WMO_1090_EN.pdf

INDICATOR USAGE

Index
interpretation

SPI is typically categorized using the following classification:

>2 Extremely wet
15t02 Very wet
ltol1l.5 Moderately wet
-l1tol Near normal
-15t0-1 Moderately dry
-2t0-1.5 | Severely dry
<-2 Extremely dry

A drought event occurs any time the SPI is continuously negative and
reaches an intensity of -1.0 or less. The event ends when the SPI becomes
positive. Each drought event, therefore, has a duration defined by its
beginning and end, and an intensity for each month that the event continues.
The positive sum of the SPI for all the months within a drought event can be
termed the drought’s “magnitude”.

Because the SPI is normalized, wetter and drier climates can be represented
in the same way; thus, wet periods can also be monitored using the SPI.
However, it must be stressed that the SPI is not suitable for climate change
analysis because temperature is not an input parameter.

Spatial extent

As TRMM data

Spatial and Spatial resolution: 0.25 degree

temporal

resolution Temporal resolution: Updated daily as TRMM rainfall gets updated.
Reference http://www.wamis.org/agm/pubs/SPI/WMO_1090_EN.pdf

Example of usage

The following SPI products are available:

® SPI-month: the one-month SPI provides a comparison of the
precipitation over a specific one month period with the precipitation
totals from the same period for all the years included in the historical
record. 1-month SPI reflects relatively short-term conditions, its
application can be related closely with short-term soil moisture and
crop stress, especially during the growing season.

® SPI 3-month: the three-month SPI provides a comparison of the
precipitation over a specific 3-month period with the precipitation
totals from the same 3-month period for all the years included in the
historical record. A 3-month SPI reflects short- and medium-term
moisture conditions and provides a seasonal estimation of
precipitation.

® SPI 6-month: the 6-month SPI compares the precipitation for that
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period with the same 6-month period over the historical record. The
6-month SPI indicates medium-term trends in precipitation.

INDICATOR CALCULATION

Data requirements
and calculation

The original 3-hourly real-time rainfall data in mm/h from NASA is resampled
to daily product in mm/day. Negative values are removed during the
processing.

Update Frequency

Daily

Related indices

SPI 1-month, SPI 3-month, etc

Data source

TRMM 3B42RT
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Title Climatology or historical ensembles

Description Climatology or historical ensembles is a way to generate ensembles based on the
historical rainfall to be used as a “prediction” of how the future rainfall will evolve.
Climatology is very useful if forecasted rainfall is not available or the skill of the
forecasted rainfall is poor.
INDICATOR USAGE

Index Provides ensemble input of forecasted rainfall based on the historical observations.

interpretation

Spatial extent

From 50 degrees north to 50 degrees south of the equator (similar to TRMM data)

Spatial and Spatial resolution: 0.25 degree

temporal

resolution Temporal resolution: daily

Reference TRMM data

Example of Ensemble members used as climate input for hydrological, water resource or crop

usage models for evaluation of a future situation. These can also be used to produce
statistical monthly envelope charts as shown below.

Historical ensembile - All focus area :”:‘-“"l ——

INDICATOR CALCULATION

Data Based on TRMM data from 2000 until today. Climatology is yearly time series of the

requirements
and

historical TRMM rainfall.

calculation

Update Daily

Frequency

Related SPI 1-month, SPI 3-month, etc. based on forecasted rainfall
indices

Data source

TRMM data
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3.1.1.2

3.1.1.3

GPM

The Global Precipitation Measurement (GPM) mission is an international network of
satellites that provide the next-generation global observations of rain and snow.

GPM, initiated by NASA and the Japan Aerospace Exploration Agency (JAXA) as a
global successor to TRMM, comprises a consortium of international space agencies.

Spatial extent

Spanning 50°S-50°N (and all longitudes)

Spatial and temporal
resolution

Spatial resolution: 0.1 degree

Temporal resolution: daily rainfall product starting in 2014
to near-present

Reference

Data requirements and
calculation

No processing of the data is required

Update Frequency

Daily

Related indices

None

Data source

CHIRPS

Climate Hazards Group InfraRed Precipitation with Station data (CHIRPS) is a 30+ year
quasi-global rainfall dataset. CHIRPS incorporates 0.05° resolution satellite imagery with
in-situ station data to create gridded rainfall time series for trend analysis and seasonal

drought monitoring.

Spatial extent

Spanning 50°S-50°N (and all longitudes)

Spatial and temporal
resolution

Spatial resolution: 0.05 degree

Temporal resolution: daily rainfall product starting in 1981
to near-present

Reference

Data requirements and
calculation

No processing of the data is required

Update Frequency

Monthly

Related indices

None

Data source

version 2.0 of CHIRPS, read more at
http://chg.geog.ucsb.edu/data/chirps/
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3.1.1.4

3.1.1.5

CRU

Datasets are month-by-month variation in climate over the last century or so as produced
by the Climatic Research Unit (CRU) at the University of East Anglia. These are
calculated on high-resolution (0.5x0.5 degree) grids, which are based on an archive of
monthly means provided by more than 4000 weather stations distributed around the
world.

This dataset provides a long record of historical rainfall data based on weather stations.

Spatial extent All land areas (excluding Antarctica)

Spatial and temporal resolution Spatial resolution: 0.5° resolution

Temporal resolution: monthly (period 1901-2013)

Reference

Data requirements and calculation | No processing of the data is required

Update Frequency None

Related indices None

Data source

PERSIANN-CCS

PERSIANN-Cloud Classification System (PERSIANN-CCS) is a real-time global high-
resolution satellite precipitation product developed by the Center for Hydrometeorology
and Remote Sensing (CHRS) at the University of California, Irvine (UCI). PERSIANN-
CCS system enables the categorization of cloud-patch features based on cloud height,
areal extent, and variability of texture estimated from satellite imagery.

Spatial extent 60 deg S to 60 deg N
Spatial and temporal Spatial resolution: 0.04 deg x 0.04 deg or 4km x 4km
resolution

Temporal resolution: daily (January 2003 - Present)

Reference

Data requirements and Resampled to daily rainfall product
calculation

Update Frequency Daily

Related indices None

Data source
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Seasonal forecasts

The Climate Forecast System (CFS) version 2 is run by the Environmental Modeling
Center at National Centers for Environmental Prediction (NCEP), National Oceanic and
Atmospheric Administration (NOAA) and became operational in March 2011. Itis a fully
coupled model representing the interaction between the Earth's atmosphere, oceans and
land. The variables available include precipitation and surface temperature. The forecast
data is made available in a form of an ensemble forecast with several months lead time
and provides ensemble input of forecasted rainfall.

Spatial Global coverage (Longitude Range: 180W to 180E, and Latitude
extent Range: 90S to 90N)
Spatial and Spatial resolution: 1 degree
temporal
resolution Temporal resolution: daily
Reference
Example of Ensemble members used as climate input for hydrological, water
usage resource or crop models for evaluation of a future situation.

Seasona) forecant - All forwm ares -—:l_memn;;ne.r
Data The computation consists of construction of the 20-member ensemble

requirements
and

forecast. The original product is resampled from 6-hourly to daily.

calculation

Update Daily

Frequency

Related SPI 1-month, SPI 3-month, etc. based on forecasted rainfall
indices

Data source

NCEP CFS v2

A corrected seasonal forecast is also available. A bias correction is applied to the
forecast using the scale factor method.

Spatial
extent

Global coverage (Longitude Range: 180W to 180E, and Latitude
Range: 90S to 90N)
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Spatial and Spatial resolution: 1 degree
temporal
resolution Temporal resolution: daily
Reference http://cfs.ncep.noaa.gov/
Example of Ensemble members used as climate input for hydrological, water
usage resource or crop models for evaluation of a future situation.
Seasonad forecant - All foowm ares —:o'l.m?«m;‘mur
_.|.mv,::- 10
=il
= Mo 18
— mLer 1
— Memar &
- Mermber_
- Member 6
_\?n:r»
Data The computation consists of construction of the 20-member ensemble

requirements
and

forecast. The original product is resampled from 6-hourly to daily.

calculation CFS forecast is bias corrected based on a monthly scale factor. The
scale factors have been derived from an analysis of the entire TRMM
record (available from March 2000). The scale factors are estimated for
each month of the year and for each lead-time horizon, and they
represent the deviation of the forecast (reforecast data) with
observation (TRMM data).
The scale factors are then applied automatically to the forecast in order
to take into account the deviation that observed in reforecast dataset.

Update Daily

Frequency

Related SPI 1-month, SPI 3-month, etc. based on forecasted rainfall

indices

Data source

NCEP CFS v2
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3.1.3 Temperature

The level-3 MODIS! global Land Surface Temperature (LST) and Emissivity 8-day data

(MOD11A2) are composed from the daily 1-kilometer LST product (MOD11A1) and
stored on a 1-kilometer Sinusoidal grid as the average values of clear-sky LSTs during an

8-day period.?

LST and especially the change in temperature over time is a valuable indicator for climate
change and drought events.

Spatial extent

Global coverage

Spatial and Spatial resolution: 1 km but resampled to 5 km
temporal

resolution Temporal resolution: 8 day product from 2000 to present
Reference https://Ipdaac.usgs.gov/dataset_discovery/modis/

modis_products_table/modlla2

Example of usage

Temperature in itself is NOT an index, but could be used to
detect changes in the temperature pattern from year to year.

Data requirements
and calculation

Download of MOD11A2 1 km 8 day product. Data resampled to
5 km resolution using a simple mean of the grid cells.

Update Frequency

8 day

Data source

MOD11A2

1 The Moderate Resolution Imaging Spectroradiometer

2 https://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table/mod11a2
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Title Temperature condition index (TCI)

Description TCl is estimated relative to the maximum and minimum temperatures and
modified to reflect different vegetation responses to temperature.
INDICATOR USAGE

Index Used to determine stress on vegetation caused by temperatures and excessive

interpretation

wetness.

Spatial extent

Global coverage

Spatial and Spatial resolution: 5 km
temporal
resolution Temporal resolution: 8 daily
Reference Daytime land surface temperature based on the 1 km MOD11C2 product.
https://Ipdaac.usgs.gov/dataset_discovery/modis/modis_products_table/mod11c2
Example of Example of the TCI coverage over Ghana:
usage .
Temper atur indlition Index (T [
INDICATOR CALCULATION
Data TCl is calculated as:

requirements
and calculation

100*(Tmax - T)/(Tmax - Tmin)

Update 8 days
Frequency

Related indices -

Data source MOD11C2

66




®CTCN asﬁ A

3.14

Vegetation related data

The Normalized Difference Vegetation Index (NDVI) is used as an index of vegetation
health and density.

NDVI = (ANIR — Ared) / (ANIR + Ared)
where: ANIR and Ared are the reflectance in the NIR and red bands, respectively.

MODIS vegetation indices are produced on 16-day intervals and at multiple spatial
resolutions. NDVI is closely correlated to vegetation canopy greenness, a composite
property of leaf area, chlorophyll and canopy structure, and could be used as a base data
set for monitoring of crop and vegetation status.

It varies between -1 and +1. Strong correlation with leaf area index and biomass

NDVI in itself does not reflect drought or non-drought conditions, but could be used to
detect vegetation cover.

NDVI values Vegetation condition

0.1t0 0.7 Vegetated land

>0.5 Dense vegetation

<01 Near zero vegetation such as
barren area, rock, sand or
snow

NDVI in itself is NOT a drought index, but could be used to detect changes in the
vegetation pattern from year to year. , used as source data for a number of vegetation
indices.

Spatial and temporal Global coverage

extent

Spatial and temporal Spatial resolution: from 5600 m to 250 m
resolution

Temporal resolution: Updated every 16 day based on two
daily passes. The value is based on the maximum value
during the 16 day period (Available from 2000 to present)

Reference and

Data requirements and | Converted to netcdf format

calculation

Update Frequency 16 day

Related indices Vegetation based indices
Data source Terra-MOD13C1 (5600 m)

The following tables define the indicators we will calculate based on the NDVI dataset.
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Title

NDVI deviation

Description

NDVI deviation is calculated as the deviation from the long-term mean. It
expresses the current vegetation growth compared to the long term mean
for the same period.

INDICATOR USAGE

Index interpretation

NDVI deviation could be used to define a drought as it is defined as the
difference between the NDVI for the current time step and the long term
mean NDVI for the same month.

DEVnpvi = NDVIi — NDVlImeanm

Where: NDVIi : NDVI for the current time step and NDVImeanm : Long term
mean NDVI for the same month

e When DEVnpvi is negative, it indicates the below-normal vegetation
condition/health and, therefore, suggests a prevailing drought situation.

e The greater the negative departure the greater the magnitude of a
drought.

The limitation is that the deviation from the mean does not take into account
the variability in the vegetation within the region. Hence a negative DEVnpvi
could be caused by a different crop type.

DEVnpvi Values Condition

<=0.2 Severe drought (extremely dry)
-0.05t0 -0.2 Drought (moderately dry)
-0.05t00.1 Near normal

>0.1 Above optimal (extremely wet)

Spatial extent

Global coverage

Spatial and
temporal resolution

Spatial resolution: 5600 m to 250 m
Temporal resolution: 16 day

Reference

Processed based on the NDVI data

Example of usage

Location of areas with a vegetation growth below the long-term average.
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INDICATOR CALCULATION

Data requirements
and calculation

DEVnovi = NDVIi — NDVlmean,m

Where: NDVIi : NDVI for the current time step and NDVImeanm : Long term
mean NDVI for the same month

Update Frequency

16 day

Related indices

Vegetation based indices

Data source

Based on the NDVI data

Title

Vegetation condition index (VCI)

Description

Vegetation condition index (VCI) shows how close the NDVI of the current
month is to the minimum NDVI calculated from the long-term record.

INDICATOR USAGE

Index interpretation

VCI values reflects the following:

VCl values | Condition

50 to 100 % | Optimal or above normal conditions

35 to 50% Fair vegetation condition
0 to 35% Severe drought (local trigger values apply)
0% Extremely dry and equal to the long term minimum

Spatial extent

Global coverage

Spatial and temporal
resolution

Spatial resolution: 5600 m to 250 m

Temporal resolution: 16-day

Reference

Kogan, F. N. F. Remote sensing of weather impacts on vegetation in non-
homogeneous areas. International Journal of Remote Sensing 1990, 11,
1405-14109.

INDICATOR CALCULATION

Data requirements
and calculation

VCI shows how close the NDVI of the current month is to the minimum
NDVI calculated from the long term record.

(NDVI, = NDVIppi)

vel, =
] = (NDVI,.. — NDVL.)

100

Where: NDVImin and NDVImax are calculated for the same month from a long
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term record.

Update Frequency

16 day

Related indices

Vegetation based indices

Data source

Based on the NDVI data

Title

Standardised vegetation index (SVI)

Description

SVI is NDVI normalized for each pixel on the basis of the maximum
statistical range over the historical record.

INDICATOR USAGE

Index interpretation

SVl values Condition

0to 0.05 Very poor conditions
0.051t0 0.25 Poor conditions
0.25t00.75 Average conditions
0.7510 0.95 Good conditions
0.95t01 Very good conditions

Zero is the baseline condition where the NDVI is lower than all possible
NDVI values for that period in other years.

Spatial extent

Global coverage

Spatial and temporal
resolution

Spatial resolution: 5600 m to 250 m

Temporal resolution: 16-day

Reference

Processed based on the NDVI data

INDICATOR CALCULATION

Data requirements and
calculation

SVI is NDVI normalized for each pixel on the basis of the maximum
statistical range over the historical record.

Low SVI values indicate poor vegetation condition that could be the
result of climate conditions.

The SVI is based on a z score. The z score is a deviation from the mean
in units of standard deviation.

Update Frequency

16 day

Related indices

Vegetation based indices

Data source

Based on the NDVI data
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Title

Vegetation health index (VHI)

Description

VHI is combination of vegetation condition index (VCI) and temperature
condition index (TCI).

INDICATOR USAGE

Index interpretation

The following classification is used for drought related vegetation stress:

< 10 Extreme drought

10 to 20 Severe drought
20 to 30 Moderate drought
30 to 40 Mild drought

40 to 100 No drought

Spatial extent

Global coverage

Spatial and temporal
resolution

Spatial resolution: 5600 m to 250 m

Temporal resolution: 16 day

Reference

Processed based on the NDVI data

INDICATOR CALCULATION

Data requirements
and calculation

Calculated as:

VHI =0.5*VCI+0.5*TClI

Update Frequency

16 day

Related indices

Vegetation based indices

Data source

Based on the NDVI data
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Soil moisture related data

The Soil water index (SWI) product contains daily synthesis of SWI derived from
Advanced Scatterometer Surface Soil Moisture (ASCAT SSM) data at 25 km resolution
(then resampled to 0.1 degree).

The SWI algorithm, originally developed at Vienna University of Technology (TU Wien)
and later improved by other research groups, uses an infiltration model describing the
relation between surface soil moisture and profile soil moisture as a function of time. The
algorithm is based on a two-layer water balance model.

The data value used are using the largest characteristic time length giving the deepest
penetration within the soil layers, and the values represent an average SWI across 0.5 to
1 meter of the topsoil.

SWI is used as an indicator for the water availability in the upper part of the root zone.

SWiI in itself is NOT a drought index, but could be used to detect changes in the soil
moisture pattern from year to year.

Spatial extent Global

Spatial and Spatial resolution: 0.1 degree Temporal
temporal resolution: daily

resolution

METOP-ASCAT satellite, from 2007 — present

Reference
and

Update Frequency | Daily

Related indices Soil moisture based indices

The following tables define indicators based on the SWI included in the web portal.
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Title

SWI deviation

Description

SW1 deviation is calculated as the deviation from the long-term mean. It

expresses the current soil moisture compared to the long term mean for the

same period.

INDICATOR USAGE

Index interpretation

SWI deviation could be used to define areas with unexpected low water
availability in the root zone as it is defined as the difference between the
SWI for the current time step and the long term mean SWI for the same
period.

DEVswi = SWIi =SWlmean,m

Where: SWIi : SWI for the current time step and SWimeanm : Long term
mean SWI for the same month

When DEVsw is negative, it indicates the below-normal water availability
and, therefore, suggests a prevailing drought situation. The greater the
negative departure the greater the magnitude of a potential drought.

Spatial extent

Global coverage

Spatial and
temporal resolution

Spatial resolution: 0.1 degree

Temporal resolution: Daily or 10 daily

Reference

Processed based on SWI data

Example of usage

Example of how a SWI anomaly map from the Climate Prediction Centre

( )

Scil Moisture Anomaly (mm) Last day of MAR, 2016

.

INDICATOR CALCULATION

Data requirements
and calculation

DEVswii = SWIi =SWlmeanm Where: SWIi : SWI for the current time step
and SWimeanm : Long term mean SWI for the same month( from 2007 to
present)

Update Frequency

Daily or 10 daily
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Data source

Based on SWI data
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Title

SWI percentile

Description

SWI percentile expresses the percentage of soil moisture that is equal or
below a certain amount for each year in the entire record.

INDICATOR USAGE

Index interpretation

A drought or water scarcity is often defined when the soil moisture percentile
drops below 30 or 20 %.

Spatial extent

Global coverage

Spatial and
temporal resolution

Spatial resolution: 0.1 degree

Temporal resolution: daily or 10 daily

Reference

Processed based on SWI data

Example of usage

Example of SWI percentile map

-

\\ \
S,
iraaal
amoe
e

Opacity %

100 ¢

coe

INDICATOR CALCULATION

Data requirements
and calculation

Calculated as the percentile value for the same period as the observed data
(based on data from 2007 to present).

Update Frequency

Daily or 10 daily

Data source

Based on SWI data
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Title SWI percentile change

Description Change in soil moisture percentile is used to evaluate the trend over a given
period and locate areas where the soil moisture is increasing or decreasing. The
SWI percentile is calculated for 1 week, 2 week and 1 month change.
INDICATOR USAGE

Index Positive values indicate an increase in soil moisture across the period while

interpretation

negative values indicate a decrease in soil moisture across the period.

Spatial extent

Global coverage

Spatial and Spatial resolution: 0.1 degree
temporal
resolution Temporal resolution: Daily or 10 daily
Reference Processed based on SWI data
Example of Example of SWI percentile change (10 days) showing areas where the soil is
usage getting wetter or dryer over the last month.
i+ \J/" SWIpercantiie change [10-du)
FJ\-‘ b 2/"~/M".Y [ L
e ,? D -3
%
\}//F\ 1820
% Mt
:& )
v
j{
¢
-
INDICATOR CALCULATION
Data Calculated as the change in percentile value.
requirements and
calculation
Update Daily or 10 daily
Frequency

Data source

Based on SWI data
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3.1.6

Climate change data

Coordinated Regional Climate Downscaling Experiment (CORDEX) is a World Climate
Research Programme (WCRP) project with the goal to produce coordinated sets of
regional downscaled climate projections worldwide, i.e. for each continent a model
domain was defined to run a set of Regional Climate Models (RCMs). The initiative
responsible for the generation of RCMs for Africa is called CORDEX Africa. The RCMs

are driven by the new generation radiative concentration pathway (RCP) scenarios at a

horizontal resolution of 0.44 degree.

The RCM outputs are processed into so-called delta change factors for monthly mean
rainfall in order to indicate projected changes in monthly mean rainfall. The factors

represent for each month the ratio between the average in the control model run (1986-
2005) and the projection model run (2081-2100). Changes are estimated for the medium

radiation forcing scenario RCP4.5 and the extreme radiation forcing scenario RCP8.5.

Spatial Global
extent
Spatial and Spatial resolution: 0.44 degree
temporal
resolution Temporal resolution: resampled to monthly
METOP-ASCAT satellite, from 2007 — present
Reference ESGF Data Node)
Example of Monthly envelope chart of precipitation delta change factors showing
usage expected increase or decrease in precipitation over a certain basin.
Precip. ropds 2016-2035 - All focus ares j?\t:mt” -
Update Static dataset
Frequency
Related None
indices

Based on the delta change factors we will calculate the climate change projection series

of precipitation. These time series will be named and identified after the carbon dioxide
emissions scenarios and the projection time period:
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3.1.8

3.1.8.1

Based on the precipitation datasets listed, we will generate an index expressing the
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Precip. rcp45 2016-2035
Precip. rcp85 2016-2035
Precip. rcp45 2081-2100
Precip. rcp85 2081-2100

DHI

number of dry days per month for each RCP scenario and projection time period. Finally,
alongside precipitation, the datasets of temperature and potential evapotranspiration will

also be generated and named:

PET rcp45 2016-2035
PET rcp85 2016-2035
PET rcp45 2081-2100
PET rcp85 2081-2100

TEMP rcp45 2016-2035
TEMP rcp85 2016-2035
TEMP rcp85 2081-2100
TEMP rcp45 2081-2100

This dataset is static and will be made available through the web portal.

Water body data

The Water body data produced by the Copernicus Global Land Service (CGLS) is a
component of the Land Monitoring Core Service (LMCS) of Copernicus, the European

Earth Observation programme. With this dataset it is possible to detect areas covered by
inland water along the year providing the maximum and the minimum extent of the water

surface as well as the seasonal dynamics.

Spatial extent

Global

Spatial and Spatial resolution: 300 m
temporal
resolution Temporal resolution: 10 day composite
product.
PROV-B sensor, from January 2014 — present
Reference

Update Frequency

10 days

Related indices -

Other related drought indices

ASlI

The agricultural stress index is a combined index based VHI and crop related information.
It is available as a seasonal index and annual one.
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Title

Agricultural stress index

Description

The Agricultural Stress Index (ASI) is an index based on the integration of
the Vegetation Health Index (VHI) in two dimensions that are critical in the
assessment of a drought event in agriculture: temporal and spatial.

INDICATOR USAGE

Index interpretation

ASI maps highlight anomalous vegetation growth, and potential drought, in
crop zones during the growing season.

Spatial extent

Global coverage

Spatial and
temporal resolution

Spatial resolution: resampled to the crop mask resolution

Temporal resolution: 16-day

Reference

Example of usage

This is an extract from the Earth observation page by FAO, where the ASI
is also calculated in near real-time.

INDICATOR CALCULATION

Data requirements
and calculation

The first step of the ASI calculation is a temporal averaging of the VHI,
assessing the intensity and duration of dry periods occurring during the crop
cycle at pixel level.

The second step determines the spatial extent of drought events by
calculating the percentage of pixels in arable areas with a VHI value below
35 percent (this value was identified as a critical threshold in assessing the
extent of drought in previous research by Kogan, 1995).

Finally, each administrative area is classified according to its percentage of
affected area to facilitate the quick interpretation of results by analysts.

Update Frequency

e Seasonal: 16-day

e Annual: yearly

Data source

e Crop mask (raster):

e Growing season start and end (SOS/EOS) (3 seasons):

e VHI
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e Administrative area:

3.1.8.2 CDI

The Combined Drought Indicator is a composite indicator based on SPI, SWI and NDVI
related indices.

Title

Combined Drought Indicator (CDI)

Description

The Combined Drought Indicator is a composite product based in these layers:
SPI (SPI-1 and SPI-3), SWI anomaly and NDVI anomaly.

INDICATOR USAGE

Index interpretation

The output of this indicator is a classified layer with 5 categories named as
Watch, Warning, Alert, Partial recovery and Recovery.

Spatial extent

Global coverage

Spatial and
temporal resolution

Spatial resolution: based on the SPI resolution (from TRMM data)

Temporal resolution: based on NDVI data (16 days)

Reference

Example of usage

INDICATOR CALCULATION

Data requirements
and calculation

The calculation is based on the following logic to determine the category:
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Table 1 Combined Drought Indicator description
Classification Characteristics
Watch SPI-3<-1orSPI-1<-2
Warning ApF>1 & ( SPI-3<-10rSPI-1<-2 )
Alert AfAPAR<-1 & (SP-3<-1or SPI-1<-2)

Partial recovery
(AfAPAR<-1 & (SP-3 m.1<-1 & SPI-3>-1))
or
(AfAPAR<-1 & (SP-1 m.a<-2 & SPI-1>-2))

Full recovery (SP-3 mi<-1 & SPI-3>-1)
or
(SP-1 m1< -2 & SPI-1 >-2))

e SPI-1 and SPI-3 month are the SPI indices calculated from TRMM data
o pF: represents the Soil moisture based on SWI anomalies

o fAPAR: is replaced by the vegetation index based on NDVI anomalies

Update Frequency | 16-day

Data source e SPI computed from TRMM data
e SWI
e NDVI

3.2 Functionality

3.21

This section contains a brief description of the functionalities currently available from the
Data and Information application.

Info menu

The information menu allows the user to access the User guide, About description, the
Data status for the basin and Download all GIS layers associated to this basin.

Area: Ghana = T

» User guide

> Knowledge portal
> About

Figure C-11 Information menu
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3.2.1.1  User guide
Opens a pdf version of the user guide.

3.2.1.2 Knowledge portal
Opens and login to the knowledge portal, which is a discussion forum for all users of the
portal.

~ MENU ~ CICN -

@ WSP application - update eSSk

)

@ HAND - Height above nearest drainage point

@ Climate-resilient water safety plans ught related |
L WATER LA T L CLina ) ] Flood related swe

n

@ Water Indicator application - indicator types

n .

Figure C-12 Knowledge portal landing page

3.2.1.3  About
Opens a short description of the system and contact information to the administrator.

3.2.2 Data menu

3.2.21  Select menu
The Select menu is used to select the favourite data or the data available for viewing and
analysis. The user selection is stored and will be used the next time the user logs in.
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A v DATA AND INFORMATION

~———___Sikasso
Data x | Analysis Document 9
Select Status GIS layers
Rainfall (CHIRPS)
0O Rainfall

0 Historical ensemble
O Effective drought Index (EDI)

Figure C-13 To open the Select menu
The Select favourite data dialog contains the following information:

e Overview of all available data in the Data and Information application (for the
particular focus area)

e When clicking on a data type a brief description is displayed.

e When selecting one or several data types and pressing “Update” the selected
data will be available for viewing and analysis.

Favourite data X
Select and update favourite data

Rainfall (CHIRPS)
& Rainfall
B2 Historical ensembie
O Monthdy mean
7 Effective drought Index (EDI)
O Effective flood Index [EFT)
Rainfall [TRMM)
& Raintall
™ Historical ensemble
O Monthly mean
& SPI 1 month
& SPI 3 month
¥ SPI 6 month
O Radnfall deviation {30 days)
M Effective drought Index (EDI)
¥ Effective flood Index (EF))
Rainfall (GPM)
I Raind3ll
& GPM Rainfall deviation (30 days)
Rainfall [PERSIAN|
o Rainfall
Rainfall (CRU}
¥ Rainfall imm/month)
Rainfall {GHCN)
& Rainfall (GHCN) o

v Update

Figure C-14 Select menu
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Data x Analvsis  Document y m
Select Status {:,Xh:zrs'-.

Rainfall [CHIRPS)
& Rantall

0 Effective drought lndex (EDI)

Rainfal [TRMM)
2 Ravierdall
L) Historical ermemble

- SP 1 month

Figure C-15 Available data in the Data tab is updated based on the selection in the Select menu.

3.2.2.2  Layer visibility
The Data menu is used for viewing the data types selected in the Select dialog. The

following functionality and information is available:
e List of available data types (based on the selection in the Select dialog)
o Select or unselect a data type from the list

o When selecting a data type it appears on the map view showing the most
recent time stamp

e Legend for the selected data type could be toggled on and off through the
“Legend” option

e Timeline for the selected data type is shown at the bottom of the screen. Gaps in
the time line denotes periods with missing data

o Click within the time line to view the data at the specific time step
e Current time step is shown at the lower right part of the screen

o Use the step forward or backwards buttons to change the time step
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SELECT DATA DATA LEGEND
TO VIEW

e TA AND) INFORMATION

Data = A

sis  Document (=]

Select Statuy  GISLwers

Rainfall (CHIRPS)
B¢ Radrdat
O Historical erverrisle
) EfMecthve drought Sadex (EDI|
Rainfab (TRMMY
£ Raindal
O Hissorical eowentie
O 591 | mont>

Yool

.....

) Tiewe vories

) T yorvions Gmeertithy)

(2] Tidste
) Raster fin -
ﬂ'.
: F -~ . -
L X | S umu'n:um ., .
.- m e ]
) v y O Opeoty N
= *J -\ A R . g
» G ~ Tiet . .
- [ . ] coe
E e o A X

oy 1. oo 4)

235810 +1aaess o4 192 V 1996 200 ) =7 \

DATA AVAILABILITY CURRENT TIME STEP

Figure C-16 Overview of functionality in the Data menu

3.2.2.3  Tool functionality

The Tools menu opens below the data type selection allowing the user to download data
and perform a simple processing such as area-weighted time series.
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AVAILABLE TOOLS

# v DATA AND INFORMATION

Data x| Analysis cument o

Select Status G5 lypersy

Raint ol (CHIRPS}
o Ralat
0 Historcal effemble
1 Eftoctive glought Index (EDI
Raind all (TRMY
0 Rainfat
1 Hssgflcal ensemle
- SPy manth

Tool

2 Time saties
O Time series imonthiy!
O Tabse

) Raster Nie

st 4p

H
20 4 ———

Figure C-17 Available tools

When opening the Tools menu a dialog with options for a) tool selection and b) tool
configuration.

The available tools depends on the selected data layer.

Tools Tools Tools
O Time serfes O Time series O Column chart
O Time series (monthly) O Time series (monthly) O Raster file

O Raster file O Envelope plot

Figure C-18 Available tools will be displayed depending on the selected data layer

Tool raster file (download netcdf file)
The “Raster file” tool is used to download the selected data type as a netcdf file. To
download the data file:

e Select the data type and select the “Raster file” tool
e Specify the time period to download data for

e Press the “Extract” button which will calculate the estimate file size and display
this in a dialog

e Press “Download” to download the file as a netcdf file
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Tools
Raster
2 Time series
O T”ur-_ el .e--. {monthly) File: Rainfall_{TRMM)_20160301_to_20161014 zip
¥ Rastor ik Size: 0.26 Mb
Start Start timestep: 2016-03-01 00:00:00
e End timestep: 2016-10-14 00:00:00
A & Download
End
Figure C-19 Specify the time period to download data for, click on Download and then a dialog with
the estimated file size will appear.
Note: the zip file contains the raster as .nc file, which can be open in most GIS tools. In
addition, a legend file as .qml are associated to the .nc file. This legend file can be used
in QGIS to load the default symbology.
Tool area (time series and plotting tools)
The tools operate on different spatial resolutions — available options depend on the
selected tools. The options are:
e All focus area. The tools produces an area weighted time series for the entire
focus area.
e User location. Time series extracted at user specified locations (see following
section for more details).
e Subarea layer. Time series processed as area weighted time series for a user
specified subarea.
e Point layer. Time series processed as area weighted time series for a user
specified point location.
Pressing the “Download” button downloads the data as a csv file. Pressing the “Chart”
button displays a plot with the tool result.
Tools Tools
& Time series ™ Time series
O Time series (monthly) O Time series (monthly)
O Raster file O Raster file
Area Area
All focus area i | Subarea layer Y
User location ‘ Select subarea
Subarea layer ‘
int laver e & Oti
L Ectise - O White Volta
O Lower Volta
O Black Volta

Figure C-20 Tools are available at different spatial resolutions (options depend on the selected tool)

87



CLMAYE TECHROLOGY CENTRE & NEYWORK

All focus area

Selecting the “All focus area” produces an area-weighted result of the data type for the
entire focus area, see Figure C-21 for an example with a time series tool. The time series
plot is shown with area weighted data and long term average data.

D Martithy mean \\ Chart
Ralrtall [TRAM|
R Rainfakl (TRMM) Im &= v AN Zocrre chekdrag  Pars shi?t chok thng
0 Mniorcal preamtile [TRMM
O Morthly esesn (TRMAMWE - A
t Raintall [TRMM) - All focus area
Tool
1 Tve sevies
e e
2 Tierw serias Oresrttily) " 25000
T Tatke
O Rasier fin
e 20000
Area
M oo wns . «‘
1500 A
- 1
£
boria 0000
.
oo
- | i 4
000L
2000 2003 Pl 2200 2011 e
VLT, A - Rl .

Figure C-21 Area weighted plot for the entire focus area

Subarea layer

When selecting the “Subarea layer” a selection of the available subareas appears.
Selecting a subarea will highlight the area on the map. Pressing “Chart” will produce a
plot with the area weighted results, pressing “Download” will download the data.

5 m Analysis Document Map

Rainfall S M a I i

2 Rainfall (CHIRPS)

Bonwn
D Historical snsemble o Timiumt %
O Monthly mean R i
- ;3 . 1
U Rainfali deviation {30 days) 7 e \
st "
Rainfall

¥ Rainfall (TRMM)

0 Monthily mean
Rainfall forecast

D Seasanal forecast

Vegetation
0 NDV1 (5600 m)
0 Vezetation Condition Index (VCI) e :

Tools

& Time series
O Time series (monthly)

O Raster file

Area

Subarea layer v

Select subarea
£ Ol

O White Volta
O Lower Volta
O Black Volta

& Download Abudjan 3
" a

Figure C-22 Subarea selection
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Point layer

When selecting the “Point layer” a selection of the available locations appears. Selecting
a point will highlight the location on the map. Pressing “Chart” will produce a plot with the
area-weighted results, pressing “Download” will download the data.

A ESEicl Analysis Document Map

Rainfall
O Rainfall (CHIRPS)
O Historical ensemble
O Monthly mean
O Rainfall deviation (30 days)

Rainfall
& Rainfall (TRMM)
O Monthly mean

Rainfall forecast
[ Seasonal forecast

Vegetation
O NDVI (5600 m)
[J Vegetation Condition Index (VCI)

Tools

& Time series
O Time series (monthly)
0 Raster file

Area

Point layer

Select point

& BOBO - DIOULASSO

O KETE-KRACHI

O WA METEO

O WENCHI METEO

O TEMA

0 OUAGADOUGOU AERO

Figure C-23 Point layer selection

User location

- Mali
Bourem

Vi T:mt;ukt: TS

* Diré Gao
at o 5 ——
7 T /
-~ ’ -

~ 4
Konna—

M%ptn

-

The “User location” allows the user to extract data from the data layer at user specified

locations. The procedure are:

e Click on the map to define the location.

e The system will retrieve the data at the location.

e Several locations can be retrieved.

e Press the “Download” button to get the data
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A EOEIEN Analysis Document Map

Rainfall
O Rainfall (CHIRPS) B i
O Historical ensemble P Timbukty SR
O Monthly mean * Diré Gao
O Rainfall deviation (30 days) 208 g ==
. =0 L { RéserveRartiell
Rainfall o J gide Faune:
- . . D_’Alrﬁdngo-Mena

Rainfall forecast
O Seasonal forecast

™ Rainfall (TRMM) Konng-—___—
O Monthly mean : /V\
Mopti Sahel R'eserve\ “\‘ Ouallam
i . : k i m"u’ey
S

Vegetation
O NDVI (5600 m)
(0 Vegetation Condition Index (VCI)

Tools

& Time series
O Time series (monthly)
O Raster file

Area

User location

Locations

» P1(-3.252,11.76)
» P2(-0.242,8.798)

Figure C-24 User location selection

Time series Tool
The time series tool produces an area weighted time series for the selected area. The

time series uses the same temporal resolution as in the data file.

Zoom: click-orag  Pan: shift-Click-drag  Restore zoom hevel: double-click

2007-06-30

Rainfall [TRMM) - All focus ares
Data: 32.91

mm

2000 2003 2008 200 012

UESTURIEEA ]

Figure C-25 Output from Time series tool
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Time series (monthly) Tool

The time series tool produces an area weighted time series for the selected area. The
time series contains monthly accumulated values, and contains an item with the actual
data (black) and an item with the long-term mean of each of the monthly time steps (red).

Chart

- YeEsTALOL Condiiox e WC
Toals Zooon: check-drag  Pacv shiftclick-drag  Restore 2oom level: double-click
Rainfall [TRMM] - All focus sren 2006-09-01
Data: 16927 o
Y1 Meat: 15331 ¢
Aroa
A - < LA
200X
'} ‘e
4 f 1500 |
q 1ECIx
o0
oo
2000 X 04 X

SASTIL AR

Figure C-26 Output from Time series (Monthly) tool

Envelope plot Tool
This tool is only available for ensemble based data types, and produces a plot showing
the median, 25 percentile and 75 percentile of the ensemble values.

desyiation Candition Indms (W)

Toois Zoom: clickdrag  Panc ahift<lick-drag  Restore room levet double-click

1 _'_, HA Historics snsemble - AN focus arva 2047-02.01
SULIN Median: 5.15 mm
B Ersslon 25 percentile: 2,92
75 percartile: 10,2

Oct Dine fe ap hipe Aug

S0, 1350

Figure C-27 Output from Envelope tool
Column chart Tool

The column chart tool is only available for selected indices, and produces a plot showing
the coverage, in percentage, of different drought or flood categories.
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O NDV1 (5600 - =
e DRI Chart
& Vesstation Condition Inosx (Y CI
Tootks Zoom: clickgrag  Pancshift-click-drag  Restore zoom level: doubie-click
& = DN, Cus Vegetation Condition Index {VCT) - A focus area
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100
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y -5 &0
<
s
3 50
[
& 40
20
20

£13430, 155303

Figure C-28 Output from "Column chart" tool

Tool tips
Tips are available for all layers and tools by clicking on the layer name or tool name.

BEIEN Analysis Document Map

Rainfall Mali
O Ruinfall {CHIRPS)

O Historical ensemble

O Moathly mean Climatoto early time es of the historical CHIRPS
O Rainfal devistion (30 DGR T Istobey as rainfall ensembles for

for ted climate

Rainfalt
3 Ralntall (TRMM) Spatial resolution: 0.05 degrees
0 Monthdy mean Temporal resolution: daily
Rainfall forecast Sounce

O Seasonal forscast
Vegotation
O NDVIH5600 m)
& Veegtation Condition index (V!
Tools

2 Columa chart
O Raster fis

Area

All focus area v

Figure C-29 Tips displayed for a selected layer.

Document menu

The document menu opens a dialog listing the available documents associated with the
particular focus area. The documents could be fact sheets with more information on
specific data types, video showing the temporal and spatial change of a data type,
custom made drought reports or other documents associated with the specific focus area.
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3.24

5 U
& ‘(«‘- |

{
Data | Analysis Document x  pH o'

A v DATA AND INFORMATION

%= Report
[2) Drought report.pdf

[SS 8] i < g

Figure C-30 Document menu showing a list of available documents

Map menu

The map menu allows the user to select between different background maps.

Workgroup: Public =~ Area: Ghana (@ ?

: Basemap
| Google Roadmap

Google Roadmap
Google Satellite

Bénin
I Parakou

Figure C-31 Base map menu to select background map
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4 Annex D: Drought Assessment
This section contains a description of the functionalities in the Drought Assessment
application.

4.1 Drought Warning

The Drought Warning page allows the user to select a specific layer and apply a
threshold value to highlight the areas that are affected by a specific hazard.

EDIT THRESHOLD

VIEW ORIGINAL EDIT THE TRANSPARENCY

Warning

f o Kapre

t
Nigeria

& Downlesd | Edin ‘.

Ay

— o '8 ? Qi‘.,"",,-‘ v —

RO S

U Cote d'ivoire

.........

& Liberiasey

LLSRrES, 1N TS

Figure D-32 Drought Warning tab in Drought Assessment app

4.1.1 Warning threshold and comparison

The warning functionality allows the user to filter out the area of the basin that are under
a given hazard.

Consecutive days with EDI value less -1

Threshold 20
Comparison Larger v
O View original % Cancel = + Update
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e Threshold: this is a user-defined value. The unit changes for each layer.
e Comparison: The choice is either larger or lower.

e View original: this option displays the original layer without any threshold
applied.

The example below illustrates how the warning threshold functionality can be used to
highlight the area under meteorological drought based on the EDI value. The number of
consecutive days with EDI value below the critical value is computed for the entire basin
(left picture). Then a first threshold of 5 days is applied (middle picture). The user is also
able to modify the threshold value to update the map (right picture).

e, L™

L

DAL Ve

NG N o U wWews w G N o TR wewe
o : O :

Orginal layer Warning layer 1 Warning layer 2

Consecutive days with EDI Area where number of Area where number of

value less -1 consecutive days with EDI consecutive days with EDI
value less -1 is more than 5 value less -1 is more than 20
days days

4.1.2 Warning descriptions

The layers used for warning are computed automatically with the latest available
information. The layer is always made of one time step (the latest available in the related
dataset).

The layers are grouped based on the dataset there calculated from. Below is a
description all the layers currently available with a short description.

Drought: based on the various drought indices
e ASI latest value: Latest value of the ASI for Season 1

e Number days with EDI value less than -1 (30d): Number of days with EDI
value less than -1 during the last 30 days

e Consecutive days with EDI value less -1: Maximum number of consecutive
days with EDI value less than -1 during the last 30 days
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Days with VCI less than 20 (30d): Number of days with VCI value less than 20
during the last 30 days

Days with VHI less than 30 (30d): Number of days with VCI value less than 30
during the last 30 days

Rainfall forecast: Based on the latest medium range forecast

Acc. rainfall next 10 days: Accumulated rainfall for the coming 10 days (date is
the last day in the accumulation)

Rainfall (GPM): Based on the latest GPM data

Number of consecutive dry days (30d): Number of consecutive dry days (< 2
mm/day) during the last 30 days

Days since rain: Number of days since last rainfall event (> 2 mm/day)

Number of dry days (30d): Number of dry days (< 2 mm/day) during the last 30
days

Accumulated rainfall (14d): Accumulated rainfall during the last 14 days
Accumulated rainfall (1d) : Accumulated rainfall during the last 1 day
Accumulated rainfall (30d) : Accumulated rainfall during the last 30 days
Accumulated rainfall (7d): : Accumulated rainfall during the last 7 days

Number of wet days (30d): Number of wet days (> 2 mm/day) during the last 30
days

Rainfall (TRMM): Based on the latest TRMM data

Number of consecutive dry days (30d): Number of consecutive dry days (< 2
mm/day) during the last 30 days

Days since rain: Number of days since last rainfall event (> 2 mm/day)

Number of dry days (30d): Number of dry days (< 2 mm/day) during the last 30
days

Accumulated rainfall (14d): Accumulated rainfall during the last 14 days
Accumulated rainfall (1d) : Accumulated rainfall during the last 1 day
Accumulated rainfall (30d) : Accumulated rainfall during the last 30 days
Accumulated rainfall (7d): : Accumulated rainfall during the last 7 days

Number of wet days (30d): Number of wet days (> 2 mm/day) during the last 30
days

4.2 Drought Risk

The Drought Risk page provides an interface to assess risk based on hazards and
vulnerability. The main output of this page is a map with overlaid hazard and vulnerability.
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Figure D-33 Drought Risk tab in Drought Assessment app

4.2.1 Edit the legend

The legend of each layer can be edited as shown in Figure D-34. For each category it is
mandatory to specify:

e Min value: this value should match the previous Max value (if any)
e Max value: this value should match the next Min value (if any)

e Colour: this is a hexadecimal colour code?

3 Web site such as http://colorbrewer2.org can be used to get hexadecimal color codes.
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Figure D-34 Edit the legend of the risk layers

4.2.2 Edit the transparency

Default transparency settings Updated transparency setting to highlight
vulnerable areas

Figure D-35 Risk layers opacity/transparency settings
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4.2.3

Hazard description

The hazards layers are similar to the layer found in the Drought Warning tab, without the
threshold applied.

The layers are grouped based on the dataset there calculated from. Below is a
description all the layers currently available with a short description.

Drought: based on the various drought indices

ASIl latest value: Latest value of the ASI for Season 1

Number days with EDI value less than -1 (30d): Number of days with EDI
value less than -1 during the last 30 days

Consecutive days with EDI value less -1: Maximum number of consecutive
days with EDI value less than -1 during the last 30 days

Days with VCI less than 20 (30d): Number of days with VCI value less than 20
during the last 30 days

Days with VHI less than 30 (30d): Number of days with VCI value less than 30
during the last 30 days

Rainfall forecast: Based on the latest medium range forecast

Acc. rainfall next 10 days: Accumulated rainfall for the coming 10 days (date is
the last day in the accumulation)

Rainfall (GPM): Based on the latest GPM data

Number of consecutive dry days (30d): Number of consecutive dry days (< 2
mm/day) during the last 30 days

Days since rain: Number of days since last rainfall event (> 2 mm/day)

Number of dry days (30d): Number of dry days (< 2 mm/day) during the last 30
days

Accumulated rainfall (14d): Accumulated rainfall during the last 14 days
Accumulated rainfall (1d) : Accumulated rainfall during the last 1 day
Accumulated rainfall (30d) : Accumulated rainfall during the last 30 days
Accumulated rainfall (7d): : Accumulated rainfall during the last 7 days

Number of wet days (30d): Number of wet days (> 2 mm/day) during the last 30
days

Rainfall (TRMM): Based on the latest TRMM data

Number of consecutive dry days (30d): Number of consecutive dry days (< 2
mm/day) during the last 30 days

Days since rain: Number of days since last rainfall event (> 2 mm/day)

Number of dry days (30d): Number of dry days (< 2 mm/day) during the last 30
days
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Accumulated rainfall (14d): Accumulated rainfall during the last 14 days
Accumulated rainfall (1d) : Accumulated rainfall during the last 1 day
Accumulated rainfall (30d) : Accumulated rainfall during the last 30 days
Accumulated rainfall (7d): : Accumulated rainfall during the last 7 days

Number of wet days (30d): Number of wet days (> 2 mm/day) during the last 30
days

4.2.4 Vulnerability description

Socio-economic

Child under weight (percentage): Percentage of children, under the age of 5,
who are underweight (year period: 1990-2002)

Drought Mortality Risk: Global Drought Mortality Risks and Distribution is a 2.5
minute grid of global drought mortality risks. Gridded Population of the World,
Version 3 (GPWv3) data provide a baseline estimation of population per grid cell
from which to estimate potential mortality risks due to drought hazard. Mortality
loss estimates per hazard event are calculated using regional, hazard-specific
mortality records of the Emergency Events Database (EM-DAT) that span the 20
years between 1981 and 2000.

Flood Mortality Risk: Global Flood Mortality Risks and Distribution is a 2.5
minute grid of global flood mortality risks. Gridded Population of the World,
Version 3 (GPWv3) data provided a baseline population per grid cell from which
to estimate potential mortality risks due to flood hazard. Mortality loss estimates
per flood event are calculated using regional, hazard-specific mortality records of
the Emergency Events Database (EM-DAT) that span the 20 years between
1981 and 2000.

Gross Domestic Product: In the distributed global GDP dataset sub-national
GRP and national GDP data are allocated to approximately 1km grid cells in
proportion to the population residing in that cell. The method also distinguishes
between rural and urban population, assuming the latter to have a higher GDP
per capita.

Infant Mortality Rate (2000): Infant mortality rate, adjusted to the year 2000, in
deaths per 10,000 live births.

Population density (2010): estimate of population density for the years 2010
based on counts consistent with national censuses and population registers, as
raster data to facilitate data integration.

Population density (2015) estimate of population density for the years 2015
based on counts consistent with national censuses and population registers, as
raster data to facilitate data integration.

Population density (2020) estimate of population density for the years 2020
based on counts consistent with national censuses and population registers, as
raster data to facilitate data integration.
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e Urban expansion (2030) estimate of population density for the years 2030
based on counts consistent with national censuses and population registers, as
raster data to facilitate data integration.

Agriculture
e Crop Mask: provides an estimate of the rainfed croplands areas

e Irrigated Area: The map shows the amount of area equipped for irrigation
around the year 2005 in percentage of the total area on a raster with a resolution
of 5 minutes.

e Pasture (2000): Global Agricultural Lands in 2000 represent the proportion of
pixel that is either under cropland or pasture.
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5.1

5.2

Annex E: Reporting

This section contains a description of the functionalities in the Reporting application.

Open report

The “Open” menu enables an overview of all accessible reports, based on the workgroup
concept.

New report

The “New” menu enables the user to generate a new report. The following input are
required:

Report title: Report title as it will appear in the system
Description: Short description of the report.

Template: Report template in Word format (docx format). The reporting template
should contain tags in the form of brackets with a text (e.g. ” {this is a reporting

tag}’)

Update frequency (optional): The frequency for automated update of the
reports in weeks. The minimum time between two reports will be one day. No
report will be generated automatically if left blank.

Alert email (optional): Email addresses to be notified when updated report has
been generated based on the frequency. Several email addresses can be
specified. No report will be generated automatically if left blank.

New

Report title

Description

Template (docx) Select

Update frequency (weeks)

Alert email

X

+ Add

Figure E-1 New report
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When pressing the “Add” button a new reporting template will be generated and the list of
the tags in the report template will be listed. The user should then specify the content of
each of the tags before generating the report.

5.2.1 Default report templates

5.2.2

wken

All reports marked with a “*” in front of the name are default report templates. The
Reporting application contains a number of built in default reporting templates enabling
the user to generate reports with a default content without having to develop their own
Word based template. The default templates could also be used as a starting point for a
user defined report.

The default reporting templates are accessed through the “Open” menu, where the all the
default templates are marked with a “*” in from of the name, see Figure 39. Please note
the following:

o Default reporting templates are all developed by the system and are available as
read only templates (user needs to clone the template to use them).

e "Generate” is disables

In order to use a default reporting template within a specific basin please follow the
following procedure:

e Select a default reporting template (through the “Open” menu”)

e Clone the reporting template
o Specify a name for the cloned version
o Specify the workgroup for the cloned version of the report
o Update the description if needed

e Press “Clone” to copy the default reporting template.

After the reporting template is cloned the “Generate” option will be enables and the user
can now generate the report for this specific basin. The report will be populated with
updated content and can be viewed after the “Generate” option is executed.

New report template

It is possible to create a new template as a Report template in Word format (docx format).
The reporting template should contain tags in the form of brackets with a text (e.g. "{this
is a reporting tag}”)

For maps, it is recommended to add a frame around the text, this frame will then be
adjusted around the map added as picture to the Word document. The best way is
actually to create a one cell table, inside which the picture will be added, see below an
example. Please note that a negative left indent will be give better result.
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KMAP:-VHI-—4-parts}=_|=

Figure E-2 Tags to be used as a map placeholder

Indentation
Left: -0.2 cm
Right: 0 cm

Mirror indents

Figure E-3 Properties of the table

5.3 Clone report

»

X

O 4

»

Table Row Column Cell Alt Text
Size
D Preferred width: .0 cm Measure in: | Centimeters.
i ?
Alighment Table Options ?
Default cell margins
E% Top: 0cm = Left: |0.19 cm
Bottom: |0 cm > Right: |0.19cm
Left
Text wrappi Default cell spacing
(] allow spacing between cells 0 cm
E% Options
Automatically resize to fit contents
None

OK

Borders and Shading... |

The “Clone” menu creates a copy of a report and saves it in a new user specified name.
Note that the user has the option of selecting the workgroup for the cloned report.

54 Edit report

The “Edit” menu enables the user to change or edit the report title, the description,

change the reporting.
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5.5

5.6

5 U
& ‘(«‘- |

Edit X

Report title

Lake vic report

Description

This a report for the Lake Victoria basin

A
Template (docx) Select

Lake vic report.docx

Update frequency (weeks)
|

Alert email

+ Update
Figure E-4 Edit dialog

Delete report

The “Delete” menu deletes the current report. Please note that the template and all the
settings will be deleted from the system. The “Delete” menu is only enabled if the user is
the author of the current report.

Edit or preview reporting tags
When opening a report with editing rights, refer to user workgroup, all the content of the

reporting template will be editable. When pressing the edit button (G") an Edit dialog is
opened and the user is able to specify the content for the specific tag. Pressing the

preview button ( m) enables the user to pre-view the content of the specific tag.

105



CLMAYE TE

5.7

5.8

5.9

5.10

Tag Source Type Item Setting
logo Data image Logo\Project logo imageWidth: =g
imageHeight:

Map: Basin Data Image Overview imageWidth: 500 = Hv 4
overview imageHeight:
Map:monthly  Data Image Rainfall\Season(TRMM) imageWidth: 500 S
rainfall - 4 plot imageHeight:
Time series: Data Chart Rainfall Clima\TRMM analysicAcea allArea O/.Z
Rainfall Edit X P
variability U /

Tag Map: monthly rainfall - 4 plot

Sorice Oats + PE9651.8CC2529#6B4CIA #948B3D
Table: rainfall | Data Table Rainfal\TRMM — =irs
statistics Type Image v

o
Item Rainfall\Season(TRMM) % Copylink = & Download ¥ Generate

Image width(px) | 500

Image height (px)

2 Preview v Update

Figure E-5 Edit reporting content

Generate report

The “Generate” menu creates the report based on template file and the user input for
each of the reporting tags. The final report is converted to pdf format and will be available
for download or through a link. The “Generate” option is used when a user needs to
update the content of the report.

Download report
The “Download” menu enables the user to download already generated reports. Please

note that this menu only downloads the existing report with the current content, the
content of the report is not updated.

Copy link

The “Copy link” function copies a url or link to the latest generated report. The link could
be used when submitting an email providing a link to the latest generated report. Pasting
the link into any internet explorer would provide access to the report.

Upload reporting content

The user is able to upload content into the system, which could be a specific logo or a
description within a txt file. The upload function is enables by selecting “Upload” tab.

Report | Upload

[ New

Figure E-6 Upload tab
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User uploaded items could be in the form of images (*.png files), chart (*.csv file), tables
(*.csv files) or text (*.txt files). The procedure for uploading an item and making it
available for a reporting tag is explained below, see also Figure E-7.

Procedure for uploading an item and making it available for a reporting tag:

e Select the “Upload” tab

e Press “New” and specify the information for the item to upload

(0]

(¢]

(0]

Item: Name for the item as it will appear for the user
Description: Description as it will appear for the user

Type: Select the type of item to upload. Please note that the system will
NOT validate the uploaded images or csv files and errors might occur if a
file type is specified with a wrong extension type.

File: Browse and select the file to upload

e The uploaded item will now appear in the list of uploaded items

o

Note that an uploaded item can be deleted, edited or cloned by the user

e When editing a tag in a reporting template all user uploaded items are available
by selecting the source type “Upload”.

e Selecting an item within the source type “Upload” adds the uploaded item to the
specific reporting tag.

Upload item

Uploaded item available within

the “"Upload” source
X Edit X
Tag ®
e
Type Image
Item Testitem
image width (px)
Select Image height (px)
\ + Add 3 Preview / v Update
Report | Upload \ ¥
0 New
Item § User Description & Type + Flle
Testitem admin This is a test item to be upioaded Image [:'1 @z

Listed in the uploaded items

Figure E-7 Process for uploading an item and making it available for a reporting tag

107



CLMAYE TECHROLOGY CENTRE & NEYWORK

511 Automated reporting

Based on the frequency, the update of reports can be automated. The Reporting
application will automatically generate a new report, when the last generated report is
older than the user-defined frequency. Several email recipients can be specified in the
Alert email field to be informed when a new report has been produced.

Edit X
Fegunt tite:

Raselod

Descrgreom

Oroeraew o the ragri ol comdom o the been Eaoed on
TN (anfal

Torrgiaie idoca) Select

Rl srervimw e

Update trovpuency dweed]

Alet eonald

v Update

Figure E-8 Edit dialog of the report where frequency and email can to be specified.

A notification is sent by email when a new report has been generated. The email contains
a link to download the report as PDF without having to login to the Flood and Drought
portal. Indication about the next report is also added to the email to the recipients have an
idea when will the next update.

W 1O O

Al DataPortal@dhigroup.com

New report avallable: ODSS drought report

A pew veesion of the report ODSS drought report i now available for downlead
Please use this following link to download the latest version of the report as PDF: Link to download the repart.
You can alzo view the report if you login to: www tlooddroughtmonitor.com.

Please pote that you are receiving this email becanse you have been added to the alert email list for the report ODSS
drought report.

For your information, the report is scheduled to be updated next time on- 20} 7-06-26

Best regards,
DHI Flood and Drought Portal Team

Figure E-9 Example of email notification sent when a new report has been generated
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