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Advanced Centre for Integrated Water Resources Management (ACIWRM)
Water Resources Department

INTRODUCTION
Capacity building of the Junior Engineers, Assistant Engineers and Assistant Executive Engineers on
practically relevant themes besides Integrated Water Resources Management (IWRM) is essential
to manage the available water resources in the best possible way, in order to enhance the wateruse efficiency and improve the water productivity. A set of seven different themes were identified
to complement and supplement IWRM training to make the Engineers capable of handling various
practical issues in an efficient way.
ACIWRM partnered with different pioneering institutions such as Indian Institute of Science (IISc);
Centre for Continuing Education (CCE) of IISc; Visvesvaraya Technological University (VTU); IHE
Delft, The Netherlands; Karnataka State Remote Sensing Application Centre (KSRSAC); National
Hydrology Project (NHP) that have excellence on those themes and organised the training.
Fifteen trainings were organised in total during Tranche-1 of Karnataka Integrated Sustainable
Water Resource Management Investment Programme (KISWRMIP) under taken by Government
of Karnataka with the assistance of Asian Development Bank (ADB). International experts were
involved as faculty along with in-house resource persons from ACIWRM and Water Resources
Department to organise trainings on MASSCOTE, Water Accounting+, Water Productivity,
International Best Practices in Hydrology and Tideda & TdGauge.

COVERAGE
During Tranche-1 of KISWRMIP assisted by ADB, 15 training programmes on seven themes were
organised. A total of 405 participants attended these different programmes, of which 272 were
male and 133 were female. 15 AEEs, 319 AEs and 37 JEs from WRD and 34 professionals from
Agriculture & Horticulture departments and Agricultural Universities attended the training. The
break-up of these are presented graphically.
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Gender data across different thematic training
140
120

29

100
80
60

31

31

101

12

40

21
44

20
0

39

35
Masscote

Applied
Hydrology

Water
Accounting+

Basic
Hydrology

Male

5

24

RS&GIS for
WRM

20

4
9

Water
Productivity

Climate
Change

Female

Participants across WRD Institutions and others in Thematic Training
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MASSCOTE
Mapping of Systems and Services for Canal Operation Techniques (MASSCOTE) is a step wise
methodology to evaluate and analyze different components of an irrigation system and then
develop the modernization plan. The overall goal of MASSCOTE is modernization of water
management with the users as central actors, canal operation as the focus and entry point. Modern
design and management concepts are based on the definition of an operation plan to achieve
specific service and performance objectives. Three irrigation systems, namely, Tungabhadra,
Krishna Raja Sagara and Malaprabha were studied and 130 participants were trained during
the process. Dr. Daniel Renault, International Expert on MASSCOTE and resource persons from
ACIWRM and WRD have been the facilitators for the training.

BASIC HYDROLOGY
Training on basic hydrology was conducted for Engineers working in gauging sub-divisions and
divisions, and Hydrology division of Water Resources Development Organization (WRDO). Indian
Institute of Science, Bengaluru and Visvesvaraya Technological University, Belagavi hosted the
trainings. This training was helpful for the engineers to understand the basic concepts of Hydrology.
These engineers will undergo further training at the national and/or international level to update
themselves with international best practices in Hydrology and practice the same.

REMOTE SENSING (RS) AND GIS APPLICATIONS FOR
WATER RESOURCES MANAGEMENT
RS & GIS tools serve the purpose of understanding the multiple aspects of natural resources
availability and coverage by analyzing the satellite imageries supported by limited ground truth.
The trainings on Remote Sensing and GIS applications equip the engineers to understand the
application of these tools in Water Accounting+, Water Productivity, land-use and land cover
mapping and Source modelling, for effective Water Resources Management. Indian Institute of
Science, Bengaluru and KSRSAC, Bengaluru served the resource agencies for the training.

APPLIED HYDROLOGY
Hydrology data management and analysis, especially the stream-flow gauging and network
design are crucial for better water resources management. It is also essential to know about the
quantity and quality, and how variable they are likely to be in the foreseeable future. Data from
hydrological networks are used by public and private sectors for a variety of different applications.
It should be noted that the applications which make use of hydrological data may also be
significantly impacted by climate change. The first training in applied hydrology was held during
April 3-7, 2017 at Karnataka Engineering Research Station (KERS), Mysuru. The training covered the
international best practices for hydrological measurements and the data management aspects.
The second training was held at Bengaluru during January 28-30, 2019 for a select group called as
Technical Support Group (TSG).
Tideda is a software package for making databases to store and analyze any time series data. It is
particularly suitable for processing environmental and hydrological data. Tideda evolved from a
hydrological database system first developed in New Zealand in 1969. It has been continuously
developed by National Institute of Water and Atmospheric Research (NIWA) and used by a wide
range of organizations ever since, making it amongst the most durable software in the world.
ACIWRM organized a one-week training program on Tideda & TdGauge Training for Engineers
of WRD & engineers working in Investigation & Gauging offices. The training was held at
Karnataka Engineers Academy, Bengaluru, from February 19-24, 2018. 27 Engineers from
Hydrology Unit, Bengaluru, Irrigation Investigation offices of Yeramarus, Mysore and ACIWRM
participated in the training program. Another training for the TSG was held at Bengaluru during
December 18-20, 2018.

WATER ACCOUNTING+ USING REMOTE SENSING AND GIS
The Water Accounting Plus (WA+) framework aims to provide a valuable and reliable source
of information regarding presence and utilization of water resources. The WA+ framework
communicates information on water storage, flows and fluxes for a variety of land use systems
using a number of intuitive resource sheets that are designed to be understood by people with
technical and non-technical backgrounds alike. The WA+ framework focuses on the use of public
access remote sensing data in an effort to maintain a high level of transparency. Datasets of
precipitation, evapotranspiration, soil moisture, net primary production, land use, water surface
areas and water level datasets can be downloaded or determined from the raw satellite data.
The water accounting reporting is based on sheets, tables and maps. Maps created from remote
sensing, GIS and hydrological models form the basis of distributed computations on flows, fluxes
and storage changes. This data is then compiled by Land Use - Land Cover (LULC) class.
A workshop on WA+ and Water Productivity was organized by ACIWRM on January 20, 2017.
Dr. Elga Salvadore, Prof. Wim Bastienssen and Dr. Cai Xeuling from IHE, Netherlands presented
the concepts and case studies in the workshop. About 100 senior Engineers participated in the
workshop. Two more training sessions were facilitated by scientists from UNESCO-IHE, during
January, 2017 and July 2018. A total of 66 Engineers attended these training programmes. The
training had participants from all Nigams, WRDO and Engineers from ACIWRM.

WATER PRODUCTIVITY (WP) USING REMOTE SENSING
AND GIS
Crop Water Productivity (WP) concept and the associated indicators are powerful tools for assessing
the performance of agricultural water management in the context of water and food security.
Asian Development Bank (ADB) considers WP as a cornerstone for water security. To support this,
UNESCO-IHE is working to: (a) set up baseline scenarios for investments into irrigation; and (b)
build up capacity in using advanced tools for WP assessment.
The objective of this training was to introduce the concept and frontiers of WP for applications in
irrigation investment and management, and to build up in-house capacity using remote sensing
and model tool (pySEBAL) for assessing crop WP.
The training was facilitated by Dr. Cai Xeuling from UNESCO-IHE, The Netherlands. The participants
included engineers from WRD, Scientists from State Universities of Agriculture and Horticulture,
Scientists from KSRSAC, and Officers from Agriculture and Horticulture departments.

CLIMATE CHANGE
IISc, Bengaluru was involved in studying and developing scenarios for water resources availability
in Tungabhadra sub-basin based on climate change modelling. This has been a unique study
applied for a smaller area with the time series data managed by Water Resources Department
of Government of Karnataka. As part of the study, IISc trained the Engineers on climate change
scenarios and understanding the various steps involved in the Hydrological modelling.
13 Engineers were trained during July 24-27, 2017.

AWARENESS ON WATER CONSERVATION
ACIWRM of Water Resources Department, Government of Karnataka and National Water Mission,
Government of India organized a one day workshop on building the awareness among the
Gram Panchayat Presidents and grassroot level functionaries on water conservation in water
stressed areas of the State. This workshop was held at Bengaluru on January 24, 2019. Over 3,000
people representing Gram Panchayats, Taluk Panchayats and all the Nigrams of WRD and the
line departments of the State participated in the workshop. An exhibition was organized on the
various success stories of water resource management.

Thematic Training Conducted during 2016-2019
Sl.
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Title of the Thematic
Training
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From
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1

MASSCOTE on
Tungabhadra system

ACIWRM

Hospet

22.08.2016

03.09.2016

2

RS & GIS for Water
Resources Management

KSRSAC

Bengaluru

17.01.2017

21.01.2017

3

Water Accounting+
using RS & GIS

ACIWRM & IHE

Bengaluru

24.01.2017
&
27.01.2017

25.01.2017
&
28.01.2017

4

International Best
Practices in Hydrology

ACIWRM & NHP

Mysuru

03.04.2017

07.04.2017

5

Hydrologic Impacts
of Climate Change in
Tungabhadra

IISc

Bengaluru

24.07.2017

29.07.2017

6

Water Productivity using
RS & GIS

ACIWRM & IHE

Hospet

09.10.2017

13.10.2017

7

Hydrology for Engineers

VTU

Kalaburgi

29.01.2018

03.02.2018

8

Tideda & Tdgauge for
hydrological database

ACIWRM

Bengaluru

19.02.2018

24.02.2018

9

Water Accounting+
using RS & GIS
(Advanced course)

ACIWRM & IHE

Bengaluru

09.07.2018

12.07.2018

10

Basic Hydrology

IISc

Bengaluru

16.07.2018

28.07.2018

11

RS & GIS for Water
Resources Management

IISc

Bengaluru

30.07.2018

11.08.2018

12

MASSCOTE on KRS
system

ACIWRM

Mysuru

28.08.2018

08.09.2018

13

MASSCOTE on
Malaprabha system

ACIWRM

Hubli

27.11.2018

08.12.2018

14

Introductory training
on Tideda and TdGauge
software

ACIWRM

Bengaluru

18.12.2018

20.12.2018

15

Introductory training on
Hydrology - International ACIWRM
Best Practices

Bengaluru

28.01.2019

30.01.2019

ACIWRM
The ACIWRM was established to become a Global Centre of Excellence by Government of Karnataka in
February 2012. ACIWRM acts as a think tank to the Government’s Water Resources Department (WRD). It is
engaged in policy analysis, research, planning, capacity building and developing the knowledge base for
gearing up the department up to its future vision 2030. The ACIWRM works with the various departments,
civil society, the private sector, farmers and water user associations and other organizations to produce
integrated advice to the WRD for managing the State’s water resources.

KISWRMIP
Karnataka being one of the most water-stressed States in India, with 61% of the State’s geographical area,
the 5th highest, being drought prone in large number of years in a decade. The state has experienced
severe drought conditions, consecutively for 6 years from 2011 to 2016. Government of Karnataka decided
to develop Integrated Water Resources Management (IWRM) approach and sought the support of Asian
Development Bank (ADB) through Government of India. A multitranche financing facility (MFF) for the
Karnataka Integrated and Sustainable Water Resources Management Investment Program (KISWRMIP) was
signed and made effective on 13 July 2015 for a period 2014 - 2021.
The investment program comprises three outputs: (i) Output 1: State and Basin institutions strengthened
for Integrated Water Resources Management (IWRM); (ii) Output 2: Irrigation system infrastructure and
management mobilized; and (iii) Output 3: project and management systems operational. Output 1 is
being implemented by ACIWRM, while Outputs 2 and 3 are being implemented by KNNL.

Advanced Centre for Integrated Water Resources Management
(ACIWRM)
1st Floor, KSFC Bhavana, # 1/1, Thimmaiah Road, Bengaluru – 560 052
Phone: +91-80-22262042/43/44; Fax: +91-80-22262045
e-mail: registrar@aciwrm.org; director@aciwrm.org URL: www.aciwrm.org

