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Extended Abstract

Introduction

Data and information play crucial roles in the transparency of water governance.
However, the presence of contradictions in water resources data, inconsistent
readings and narratives about water assets, outdated hardware, and, to some
extent, insufficient software enhancements in the preparation and presentation of
water resources information—compared to global advancements—necessitates
a serious review of water resources data collection and processing systems. In
this context, artificial intelligence methods, sensors, and remote sensing
technologies are being considered for accurate water resources accounting.

Objectives

This study has two main goals: (1) to introduce international experiences related
to modern hardware and software technologies for monitoring water cycle
parameters and (2) to evaluate the technologies used in Iran for monitoring
hydrological cycle components.

Methodology

This article is a systematic review of approximately 100 international articles
that present the latest findings related to software and hardware equipment for
monitoring hydrological cycle meta-indicators. These meta-indicators include
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precipitation, water depth, water level, flow velocity, river discharge, and
groundwater level monitoring. In each case, while providing a list of the most
important technologies, the application level of these technologies in monitoring
surface and groundwater resources in Iran was evaluated.

Findings

The technologies identified for rainfall monitoring in this study include
meteorological radar, meteorological satellites, rain gauge data loggers,
radiosondes, automatic meteorological stations, meteorological buoys, automatic
snow measurement stations, and global climate models. The technologies
identified for groundwater monitoring include gravimetry, radar interferometry,
point-to-point measurements of ground displacement, satellite altimetry, laser
radar altimetry, airborne electromagnetic systems, and infrared/thermal
evapotranspiration measurements as indicators of groundwater use.
Additionally, twenty-six new software and hardware technologies for monitoring
surface flows were identified in this paper. The studies conducted indicate the
unfavorable application of modern software and hardware technologies in
monitoring hydrological cycle meta-indicators in Iran. For instance, out of the
twenty-six known hardware and software technologies related to surface flow
measurements, only two technologies have been widely used in Iran; four
technologies have reached the knowledge frontier and are in widespread
production by domestic knowledge-based companies, while eleven technologies
have not yet reached the knowledge frontier in Iran.

Conclusion

The use of smart water resource management can lead to efficient measures in
obtaining and storing real-time, accurate, fast, reliable, and comprehensive
information on the water cycle. The present study shows that the penetration rate
of modern and intelligent technologies for monitoring water resource parameters
in Iran is low, and domestic manufacturing companies are reluctant to invest in
research and development in this sector. For example, out of the twenty-six
hardware and software technologies related to hydrometric sampling, eleven
technologies are not currently being studied for research and development and
require further investigation to reach the knowledge frontier in the country. This
paper presents suggestions to outline a path for developing new hardware and
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software technologies for water cycle data collection and transformation in the
modernization of Iran's water resources data collection and processing
infrastructure.

Keywords: Water Cycle, Water Resources Management, Water Accounting,
Smart Technologies, Artificial Intelligence, Remote Sensing..
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2. GHCN

3. REGEN

4. ICOADS

5. TRMM: Tropical Rainfall Measuring Mission
6. GPM: Global Precipitation Measurement
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7. electromagnetic flow meter

8. Acoustic Doppler Velocimeter, ADV

9. Side Looking Doppler Sensor

10. ADCP: Horizontal Acoustic Doppler Current Profiler
11. OTT Q_liner

12. ADCP: Acoustic Doppler Current Profiler
13. FATS: Fluvial Acoustic Tomography System
14. Transit Time

15. Pulsed Wave Doppler System

16. LSPIV

17. Surface Velocity Radar

18. Tracer Dilution method

19. Unmanned Cableways
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