UNDERSTANDING the ROLE of REMOTE SENSING and WATER ACCOUNTING in supporting
AGRICULTURAL WATER MANAGEMENT in VIETNAM

ASSESSING THE MATURITY OF DATA-
INFORMED WATER RESOURCES

Use of water-related data to support
Water Resources Management

Water resources management (WRM) requires frequent and regular
decision-making, at scales from daily through to decadal, and irrigation
schemes to basins. Many factors need to be considered, spanning
economic, social and environmental considerations. Understanding the
status of water resources is critical to support these decisions. The current
status helps to guide decisions about how, how much, and where to use
and protect water resources now and in the future.

The effective application of water-related data to support evidence-based
WRM requires water-related data products to be tailored to suit their
intended application. To assist in assessing and identifying opportunities
to strengthen the use of water-data, and to guide the development of
water-related data products, an understanding of the current status of
WRM and use of data can be helpful.

This component of a larger research project (Box 1) explores the
development and pilot application of a framework for maturity of water
resources management and the use of water-related data.
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Box 1: Researching remote sensing and water
accounting application in Vietham

In many developing economies there is limited on-the-
ground monitoring of water resources like river flows,
groundwater levels, and agricultural water use. This
research project explores the potential for remote
sensing to fill hydrological data gaps, including for water
accounting approaches, to support water management.

Research Objectives

e Understand what remote sensing data can tell us
about water availability and use at the sub-basin
level, and assess how accessible this data is.
Map out how water decisions are made in small-
scale farming economies at the sub-basin level,
using Vietnam as a case study for SE Asia.
Pilot the application of sub-basin water accounting
supported by remote sensing data in rural Vietnam,
and assess the feasibility and strategies for scaling-
up in other areas of Vietnam.

Visit the project website for

www.watercentre.org/agricultural-water-

management-in-se-asia/

more details:
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PURPOSE OF THE FRAMEWORK FOR MATURITY OF WATER RESOURCES MANAGEMENT AND THE USE OF
WATER-RELATED DATA

The purpose of this framework is to support the strengthening of evidence-based, sub-basin water management by
identifying opportunities to strengthen the use of water-related data in water management decisions. |dentifying the
management functions that already use water-related data indicates the existing ‘maturity’ of the water management
regime operating at sub-basin levels. It also enables identification of management functions not currently informed, or
incompletely informed, by water-related data —these represent opportunities to strengthen the water management regime.

The specific objectives of the framework are to:

e identify the many ways that water-related data can usefully inform sub-basin level water management

e be used as a basis for a conceptual framework against which the maturity of water management of any sub-basin,
basin, province or country can be determined.

e enable stakeholders working in or supporting sub-basin water management to understand the extent to which
this is already underpinned by water-related data, and the scope for and opportunities to further strengthen
evidence-based sub-basin water management.

SCOPE OF THE FRAMEWORK OF MATURITY OF DATA-INFORMED WATER RESOURCE MANAGEMENT

The focus of the framework is on water management and operations that are best made with hydrological data — that is,
decisions about what actions to take to ensure sustainable and resilient water supplies to meet all agreed needs, including
the environment. It does not include assessing institutional arrangements or governance processes (how and who to be
involved in making decisions).

As outlined above, the focus is also on management decisions best made using hydrological or related data. Using relevant
environmental data to inform decisions is good water management practice. Understanding the water and environmental
situation is an essential step in developing basin plans and guiding sub-basin operations, and determining and monitoring
ongoing management decisions. However, water management decisions should not be made solely based on water-
related data; data forms an important evidence-base to be considered during decision-making, alongside other factors
such as social and environmental values and data, which should be considered through a participatory governance
process.

This research project is interested in sub-basin water management. As such, this framework incorporates sub-basin level
management tasks and decisions, though does not exclude basin or other levels, as they will influence sub-basin
management.

The Framework does not attempt to diagnose the reasons for the results, for example, resource limitations, capacity gaps,
accessibility of data.

Additionally, having access to and the capability to use water-related data on its own, cannot achieve the full range of
water management functions / tasks possible; other management instruments are required, such as policies, plans,
regulations, stakeholder communications, and participatory decision-making.

APPROACH

Framework development

Through a review of literature? relating to agricultural water management and water resources management more broadly,
a list of typical water resources management (WRM) tasks was identified (refer to Box 1). This was reviewed and updated
by our expert team, and further refined following a review of water management policy in Vietnam, in an effort to ensure
key water resources management tasks relevant to Viethnam were identified. The workshop activities described below
further refined the framework.

1 Key sources included:

Sheffield et al., 2018. Satellite Remote Sensing for Water Resources Management: Potential for Supporting Sustainable Development in Data-Poor
Regions. Water Resources Research, 54, 9724-9758. https://doi.org/10.1029/2017WR022437

CapNet, 2008. Integrated Water Resources Management for River Basins organisations
(https://www.gwp.org/globalassets/global/toolbox/references/iwrm-for-river-basin-organisations-capnet-2008.pdf).

AWP, 2020. A Guide to River Basin Planning (https://waterpartnership.org.au/wp-content/uploads/2024/03/BasinGuide-full-web.pdf)

BoM, 2013. Australian Water Resources Assessment (http://www.bom.gov.au/water/about/publications/document/InfoSheet 10.pdf)
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Box 2: WATER RESOURCES MANAGEMENT TASKS, ORGANISED BY HIGH-LEVEL FUNCTIONAL CATEGORIES

PLANNING

e Water resources assessments to inform capacity for future / additional economic development / productivity in specific sub-basins

e Water resources capacity assessments to guide investment and design of water infrastructure

e Designing irrigation systems

e Designing water supply systems (community, towns, cities)

e Input to (environmental, drinking) water quality guidelines (alongside other ecosystem health, human health & values-based inputs

e Determining water discharge license conditions and fees

e Designing flood control works

e Basin / Sub-basin level allocations for major water use groups (sub-basin level totals for each water user type e.g. agriculture,
hydroelectricity, forestry, mining, industry, urban/domestic, environment, etc)

e Annual license allocations for major individual water users (agriculture, industry, hydroelectricity), including extraction locations

e Informing/forecasting Urban / domestic water supply service levels; Guiding (urban) demand management need & actions

e Measuring and predicting impacts of externalities such as climate change, population growth, industrial changes (a forecasting future
water resource regimes)

e Determine groundwater/SW extraction licensing fees

MANAGEMENT & OPERATIONS

e Enforcing extraction allocations / compliance monitoring

e Guiding water infrastructure operations decisions e.g. opening or closing storage regulators, timing of pumping or irrigation or
irrigation headworks operations, or access restrictions

o |dentifying pollution problems for attention (evidence base for managers and polluters; spatial and temporal scale important)

e Compliance monitoring enforcing pollution requirements

e Monitoring sustainability/appropriateness of water allocations (comparing actual to projected balances to identify adjustments)

e Inform water markets / trading

e Determine location and number of groundwater extraction points

Maturity assessment information categories:

e WRM task status

e Spatial and temporal scales

e Agencies/ organisations involved

e Rating of use of water data to support WRM task
e Types of water-related data being used

RISK & DISASTER MANAGEMENT
e Monitoring crop productivity (early warning food insecurity)
e Drought early warning and management

® Flood early warning and management

It is anticipated that not all tasks are undertaken in every place, depending on the complexity of the system (e.g. simple
systems not requiring all of these), capacity and resourcing, catchment/land use activities and scale. The framework thus
includes some tasks that are more sophisticated/mature versions of others in the same list.

WRM tasks were categories into 3 high-level functional categories, for easier interpretation by stakeholders. These grouping
followed the lead of Sheffield et al (2018) but were modified to the specific list of WRM tasks in this framework. The 3
functional categories of WRM tasks are:

e Management and operations
e Planning
e Risk and disaster management

These three are not mutually exclusive, and some WRM tasks will contribute to all of these functional needs; the
categorisation was only a guide to assist in interpreting the nature of the WRM task by stakeholders.

The list of WRM tasks above, are used as the basis of the framework, which is structured to encourage stakeholders to self-
assess, for each WRM task:

e The current status of implementation / actioning of each task in the country (using a rating of green, yellow and

red)

e The spatial and temporal scales at which each task is conducted

e The agencies involved

e How well water data is used to support this task (using a scoring of 1-5)

e The types of water data that is used



Workshop to refine the framework list and status of WRM tasks in Vietnam

To test the usefulness of the framework and identify improvements, it was applied to a case study of Vietnam, as part of the
larger research project case study.

The draft framework was shared with stakeholders in workshop format to encourage interrogation and improvement of the
framework, and a deliberative process of self-assessment. The participants intentionally included water managers expected
to be involved in the range of water management tasks, from high-level, longer-term planning through to day-to-day
operations of irrigation works. The 20 participants included:

e Irrigation Management Company in Dak Lak (4)

e Irrigation Management Company in Dak Nong (4)

e Dak Lak Provincial Sub-Department of Irrigation works and Disaster Risk Prevention and Response (3)

e Lam Dong Provincial Sub-Department of Irrigation works (2)

e University of Da Lat (1)

e Western Highlands Agriculture and Forestry Science Institute (1)
Institute of Water Resources Planning, Ministry of Agriculture and Environment (5).

In three self-formed small groups, participants were asked to review the list of WRM tasks and to identify
1. Whether any tasks were not relevant to the Vietnamese context (this did not mean WRM tasks that are not
conducted but could/should be, but rather, tasks that have no relevance to the Vietnamese context and therefore
would not add any useful information to water resources management).
2.  Whether additional WRM tasks should be added
3. For each listed WRM task each group made a 3-tiered rating (green, yellow, red) assessment of whether the WRM
task is conducted anywhere in Vietnam.

Table 1 is a summary of the group work for this first part of the workshop.

Conducting the above activity in smaller groups was essential to allowing different stakeholders a greater opportunity to
share their perspective —whether positive or negative - compared with a large group discussion and assessment, particularly
with different levels of governments and status of individuals and organisations.

Following the group work, a plenary discussion of the results of each group focused on the WRM tasks that groups had
assessed as having a different current status. As above, the group format made it easier for all perspectives to be raised and
discussed in the facilitated plenary discussion, and led to further elicitation of information. During this discussion, two
additional WRM tasks were added to the framework by one group: Applying new technologies (e.g. water accounting) in
water management; Developing a water pricing mechanism for each type of crop/ water uses. This emphasises the

importance of a process that allows for localisation of the WRM framework.

The reasons given for the status of some WRM tasks as being considered not implemented, or only partially / maybe / not
sure, included:
e The WRM task is required by law but is not undertaken
e The data doesn’t exist to support the specified WRM task
e The WRM task is undertaken in some
areas but not others (different regions
of Vietnam, or urban but not rural), or
for some sectors and not others (e.g.
industrial, agricultural, domestic water
sectors)
e Implementation is not complete or
adequate
e Some WRM tasks are only conducted in
ad hoc manner as a part of research
projects
e Thereis a lack of coordination
(synchronization) of tasks




TABLE 1: REVIEW OF LIST OF WRM TASKS, WITH ADDITIONS / MODIFICATIONS TO SUIT VIETNAMESE CONTEXT (*MARKED), AND SELF-ASSESSMENT OF STATUS OF WRM
TASKS CURRENTLY IN VIETNAM, FROM STAKEHOLDERS’ PERSPECTIVE

WRM task status

Functional WRM task (we do this WRM task in anywhere
Group Vietnam? green = yes; yellow = maybe /
not sure / sort of; orange = no)
Designing irrigation systems ([ [ J ()
Designing water supply systems (community, towns, cities) ([ [ J ()
Input to (environmental, drinking) water quality guidelines (alongside ° °
other ecosystem health, human health & values-based inputs
Designing flood control works [ [
Determining water discharge license conditions and fees ®
Determine groundwater/SW extraction licensing fees. Including ° °
determining pricing mechanisms for different crops
Design and implement (infrastructure) restoration works
Basin / Sub-basin level allocations for major water use groups (basin /
sub-basin level totals for each water user type e.g. agriculture, ° °
PLANNING hydroelectricity, forestry, mining, industry, urban/domestic,
environment, etc)
Informing/forecasting Urban / domestic water supply service levels; °

Guiding (urban) demand management need & actions

Measuring and predicting impacts of externalities such as climate
change, population growth, industrial changes (= forecasting future [ ] (]
water resource regimes)

Water resources assessments to inform capacity for future / additional
economic development / productivity in specific sub-basins

Water resources capacity assessments to guide investment in water
infrastructure

Applying technologies (e.g. water accounting) in water management
Enforcing extraction allocations / compliance monitoring — Surface
water

Enforcing extraction allocations / compliance monitoring — Ground
water

Monitoring irrigation infrastructure performance status according to
the design

Determine extraction licenses for major individual water users
(agriculture, industry, hydroelectricity), including extraction locations
Compliance monitoring enforcing pollution requirements

Identifying pollution problems for attention (evidence base for
managers and polluters; spatial and temporal scale important)
Determine location and number of groundwater extraction points
Monitoring sustainability/appropriateness of water allocations
(comparing actual to projected balances to identify adjustments)
Inform water markets / trading

Crop productivity (early warning food insecurity)

Drought early warning and management (] o
Flood early warning and management (] [ ] (]

MANAGEMENT
& OPERATIONS

RISK & DISASTER
MANAGEMENT




Workshop to assess current water data use

Following assessment of the status of WRM tasks in Vietnam, each group was assigned a subset of the listed WRM tasks, to

complete the following information:

Spatial and temporal scales
Agencies/ organisations involved
Rating of use of water data to support WRM task
Types of water-related data being used

Comments on use of data

An extract of the extensive information gathered is shows in Table 2. Table 3 summarises the scores provided by participants, for the
level of use of water-related data for each WRM task.

TABLE 2: EXAMPLE OF INFORMATION COLLECTED REGARDING WRM TASKS AND USE OF WATER DATA TO SUPPORT THEM (*DATA USE RATING: 1 = LOW (NOT USED); 5 =

HIGH (COMMON USE, GOOD DATA); NS: NOT SCORED.

WRM tasks WRM task Spatial and Agencies/ Rating of Types of water- | Group comments
status temporal scales organisations | use of water | related data on water data
4 ~ - (e.g. province, / others data to being used use
o o o | basin/catchment, i
§ § § comnﬁune, irrigation involved? WS:ICIPt:f'StkA
© © © cluster, other...)
Enforcing extraction ) ) [ Basin level — Daily IMC, 3 Water level eLack of
allocations / compliance Government Water flow equipment, esp.
monitoring — Surface Agencies Water demand automatic sensors
water
Enforcing extraction From provincial to Provincial 3 Current status of ® Applying
allocations / compliance communal levels Department of ground water technologies
monitoring — Ground Monthly, quarterly Agriculture and Water licensing e Building capacity
water and annually Environment for the IMCs
(P-DAE)
Communal
Department of
Economy and
Infrastructure
Designing irrigation ) ) [ Organizations/individ | Government 3 Water demand eSome
systems uals who make the Agencies; Met-hydro data infrastructure
investment decisions | Consultants Drainage data works’
performance is not
satisfactory
Designing water supply o o o Organizations/individ | Government 3 Water demand eSome
systems (community, uals who make the Agencies; Drainage data infrastructure
towns, cities) investment decisions Consultants works’
performance is not
satisfactory
Input to (environmental, ) ) @ | National, provincial, IMC, 3 Water inflow eSome regulations
drinking) water quality communal, basin, Government Water demand have not been met
guidelines (alongside irrigation teams Agencies Specialized
other ecosystem health, levels materials
human health & values- Every five years
based inputs
Crop productivity (early Specialised 3 Water demand by | eDepending on
warning food insecurity) agencies different types of multiple factors
plants/crops
Met-hydro data
Water inflow
Designing flood control [ [ Organizations/individ | Government 4 Met-hydro data
works uals who make the Agencies;
investment decisions | Consultants
Monitoring irrigation o o Government IMC, 4 Water level
infrastructure Agencies at different | Government Water flow
performance status levels, operating Agencies Rainfall
according to the design agencies/ Daily




Maturity of data-informed water resources management

The above detailed assessments give the most constructive results from the assessment with the detail for each task

providing guidance as to which tasks could be considered for further attention, to strengthen overall water management.

To assist in creating a synthesis and snapshot perspective of the maturity of the water resources management and the use
of data the data representing the WRM status was aggregated (average of scores on the basis of green = 3, yellow = 2,
orange = 1) — these results are shown in Table 3, alongside the complete set of scores of level of water data use for WRM

tasks.

TABLE 3: SUMMARY SCORES FOR WRIM STATUS, AND SCORES FOR WATER-RELATED DATA USE FOR EACH WRM TASK

ional WRM task status I?alta use scored .
Functiona WRM task (average as % of (L= ow (not used);
Group 5 = high (common
coloured dot scores)
use, good data)
Designing irrigation systems 3.0 3
Designing water supply systems (community, towns, cities) 3.0 3
Input to (environmental, drinking) water quality guidelines
(alongside other ecosystem health, human health & values- 3.0 3
based inputs
Designing flood control works 2.7 4
Determining water discharge license conditions and fees 2.7 5
Determine groundwater/SW extraction licensing fees.
Including determining pricing mechanisms for different 25 3
crops
Design and implement (infrastructure) restoration works 2.7 3
Basin / Sub-basin level allocations for major water use
groups (basin / sub-basin level totals for each water user 27 s
type e.g. agriculture, hydroelectricity, forestry, mining, '
PLANNING . . .
industry, urban/domestic, environment, etc)
Informing/forecasting Urban / domestic water supply
service levels; Guiding (urban) demand management need & 2.3
actions
Measuring and predicting impacts of externalities such as
climate change, population growth, industrial changes (a 2.7
forecasting future water resource regimes)
Water resources assessments to inform capacity for future /
additional economic development / productivity in specific 2.7
sub-basins
Water resources capacity assessments to guide investment 27
in water infrastructure )
Applying technologies (e.g. water accounting) in water 20
management
Enforcing extraction allocations / compliance monitoring — 3.0 3
Surface water )
Enforcing extraction allocations / compliance monitoring — 18 3
Ground water
Monitoring irrigation infrastructure performance status 27 4
according to the design
Determine extraction licenses for major individual water
users (agriculture, industry, hydroelectricity), including 2.7 3
MANAGEMENT extract.ion Iocatic?ns : : : :
Compliance monitoring enforcing pollution requirements 2.7 3
& OPERATIONS - - - -
Identifying pollution problems for attention (evidence base
for managers and polluters; spatial and temporal scale 2.7 3
important)
Determine location and number of groundwater extraction 23 3
points
Monitoring sustainability/appropriateness of water
allocations (comparing actual to projected balances to 2.3
identify adjustments)
Inform water markets / trading 2.3
RISK & Crop productivity (early warning food insecurity) 2.0 3
DISASTER Drought early warning and management 3.0 3
MANAGEMENT | Flood early warning and management 3.0




A very high-level summary of the maturity of water resources management and the use of water-related data can be
represented by averaging the above scores, for each functional grouping of WRM tasks. The results are represented in Figure
1. Although only a very high-level assessment, this indicates there are opportunities to further strengthen the
implementation of water resources management — the tasks considered as relevant to Vietnam — and more scope to
strengthen the application of water-related data to support evidence-based water resources management.

0% 20% 40% 60% 80% 100%

PLANNING

MANAGEMENT & OPERATIONS r

RISK & DISASTER MANAGEMENT

1 WRM status score (as % of max total) 1 Data use score (as % of total max)

FIGURE 1: AVERAGE % OF MAXIMUM SCORE FOR THE CURRENT STATUS OF WRM TASKS (REFER TABLE 3), AGGREGATED BY FUNCTIONAL GROUP, AND AVERAGE % MAX
SCORES FOR WATER-DATA USE TO SUPPORT WRM (REFER TABLE 3), AGGREGATED BY FUNCTIONAL GROUP. THE SCORES ARE BASED ON SELF-ASSESSMENT BY
STAKEHOLDERS, ARRIVED AT THROUGH A GROUP-BASED DELIBERATIVE PROCESS.

Conclusion

Understanding of the current status of Water resources management (WRM) and use of data can be helpful in assessing and
identified opportunities to strengthen the WRM regime, improve the use of water-data, and guide the development of
water-related data products.

WRM will be implemented differently in different places, depending on governance systems, environmental, especially
water situations, social systems and resources available for WRM. However, a list of typical WRM tasks that would be
conducted in a strong — or mature — water resource management regime, can be identified from literature. To use as the
basis of a framework to identify opportunities to strengthen WRM and data use in any place, such as this pilot application
in Vietnam, that list can and should be further localised through stakeholder engagement.

In the case of Vietnam, the framework of maturity of WRM regime and water-related data use indicated:

e The WRM tasks list identified from literature were relevant however some additions and modifications were made to
suit Vietnam

e This provided a useful framework for group-base deliberations about current status of WRM tasks

e There is scope to further strengthen WRM in Vietnam, such as greater monitoring and enforcement of groundwater
extraction allocations, applying advanced technologies (e.g. water accounting) to water management; assessing crop
productivity (for early warning of future food insecurity).

e The use of water-related data to support WRM tasks was typically considered to be happening at a moderate level for
most WRM tasks, with some challenges relating to lack of data sensing equipment, capacity of staff to use water-
related data, and the need to link water-related data more clearly to regulations.

Most importantly, the framework offered (i) a structured process to guide stakeholder discussions helps to ensure
constructive and focused discussions around the current status of water resources management and opportunities to
strengthen it, and (ii) guidance to water data product developers about the end use of data products and tools. Both are
important outcomes to improving evidence-based water resources management, for agricultural and broader economic and
social development and environment protection.

CITATION: R. Souter, H. D6 Thi Thuy, P. Nguy&n Quynh, L. Ha Thanh, A. Lillicrap. 2025. Assessing the Maturity of Data-Informed Water
Resources Management — Vietnam Case Study. Research Brief, October 2025. www.watercentre.org/agricultural-water-management-in-

se-asia/
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