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MicroStep–MIS provides a wide portfolio of products and 
services in the area of hydrological monitoring – from 
data measurement, storage and processing, to usage 
of modeling tools providing the outputs for the needs 
of flood, drought and land management. 

These complete solutions include manufacture, installation 
and maintenance of weather and hydrological stations, 

complete data management, including quality control and 
provision of software products for generating of hydrological 
outputs such as forecasts of water level, discharge, flood 
warning information and construction of flood maps. 

MicroStep-MIS company also provides its clients with 
consultancy services, problem analyses and support of 
hydrological systems.
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Wide portfolio 
of products and 
services in this area 
include manufacture, 
hardware installation, 
complete data 
management 
and hydrological 
forecasting.

260+ 
installed hydrological 

and raingauge stations

20+
hydrology projects 

in 10 countries

10+
years of experience

in hydrology



FIELD MEASUREMENT SYSTEM

The fourth generation of MicroStep-MIS data logger 
uses proven modular design principles to provide 
enhanced performance and features tailored to 
particular application needs. Easy and user friendly 
configuration supports further system customization. 
AMS 111 IV uses ultra low-power 32-bit processor and 
is capable to interface even the most complex set of 
meteorological and hydrological sensors.

Water level measurement

Submersible pressure transmitters TSP and TSP-M are 
intended for a very accurate measurement of water level 
for surface water bodies – rivers and lakes, as well as for 
measurement of water level of underground water. The 
sensors are extremely stable and accurate. They represent 
a combintation of advanced piezorestive metal sensor and 
transmitter design. 

Radar Level Sensor is used for non-contact water level 
measurement. It is mounted above the water surface and 
uses impulse-radar technology to determine the water level.

Discharge measurement

RQ-30 is intended for measurement of continuous 
discharge in rivers, open channels and canals with known 
cross-section profile. It uses innovative radar technology 
to measure velocity, water level and discharge. It enables 

reliable, non-contact measurement with no need of 
structural work in the water. 

Among the mobile systems, River Ray is suitable for use in 
both - low water as well as 40 m deep river, or during floods 
to perform accurate discharge measurements. StreamPro  
is intended for measurement of velocity and flow and it 
provides the results in just a few minutes.

Water quality monitoring

Digital sensor C4E is used for measurement of conductivity 
or salinity and its use is the most common during urban 
wastewater treatment, industrial effluent treatment, 
surface water monitoring or drinking water analysis.

PHEHT - PH, REDOX and TEMPERATURE - sensor has 
been designed to perform under hard conditions from 
pure mountain waters with low conductivity as well as 
wastewater with conductivity higher than 200 mS/cm.

TRIPOD, multi-parameter probe, is a complex tool combining 
parameters of C4E and PHEHT probes and it is able to 
provide the measurement of dissolved oxygen and turbidity. 
Its applicability is very wide and enables the practical usage 
of this device for research, or regular monitoring in natural 
and artificial river bodies, for ground water, as well as for 
underground water, or waste water systems. 

AUTOMATIC HYDROMETEOROLOGICAL STATION

SIDE LOOKING 
DOPPLER SENSOR

SOLAR
PANEL

WIND SPEED 
SENSOR

CAMERA

WIND DIRECTION 
SENSOR

RELATIVE HUMIDITY AND 
TEMPERATURE SENSOR

PRECIPITATION
SENSOR

DATA LOGGER
ATMOSPHERIC 
PRESSURE SENSOR

RADAR LEVEL
SENSOR

RADAR WATER LEVEL 
AND VELOCITY SENSOR

CURRENT 
PROFILER

WATER QUALITY
SENSOR

PRESSURE WATER
LEVEL SENSOR

AUTOMATIC HYDRO-
METEOROLOGICAL STATION

Complex monitoring of hydrological and meteorological 
parameters for monitoring, forecasting and warning 
systems
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MINI METEOROLOGICAL RADAR MMR-116 IMS4 RADAR STUDIO

The MMR-116 answers the increasing demand for water 
management tools and hazardous meteorological 
phenomena (extreme precipitation or hail) detection. 
The combination of its size and low price implies wide use 
in the watershed management, flood prevention, global 
warming adaptation strategies, operational weather 
forecast, tourism, media, transport, military, civil defense, 
aviation and agriculture. 

The MMR-116 is a unique portable X-band weather radar 
with large functionality integrated into the small device. 
It provides a real time insight to weather situation and is 
capable to detect precipitation from 10 dBZ up to 200 km. 
MMR-116 comes with the software displaying meteorological 
spatial data in user-friendly graphic form.

Manual movement of a crank requires minimal physical power and provides the servicing stuff with more comfort during the 
maintenance works. Also, thanks to the lift constructed on site no expensive installation infrastructure is needed. These technical 
enhancements allow us to supply the solution requiring minimal cost for installation, setup, configuration and maintenance.

Radar networks | The capabilities of MMR-116 allow  design of 
efficient small radar networks having important advantages 
compared to the single long-range radar. The network 
provides economic approach to the improvement of the 
country radar coverage. 

Hydrological products

VIL  (vertically integrated liquid) water column 
sums
Radar-derived estimate of liquid water in a vertical 
column. It is obtained from radar observations at 
different levels.

QPE, rainfall accumulation
Radar-based quantitative precipitation estimation 
or QPE is a method of approximating the amount of 
precipitation that has fallen at a location or across a 
region. Maps of the estimated amount of precipitation 

usually utilize radar scans combined with raingauge 
measurements and possibly with other sources such 
as satellites.

River basin statistics
Radar measurement enables spatial precipitation 
field analyses for selected spatial units - watersheds. 
Vales of average precipitation amounts for basin are 
used as an input to the hydrological modeling and 
forecasting systems, or as a direct input for flash 
flood forecasting system. 

IMS4 Radar Studio is a unique tool for processing, analysis and graphic presentation of the radar and lidar data from 
standalone devices up to multi-radar networks. The Studio provides hydrologists with functionality starting from 
radar data collection, analysis, product generation, up to the weather monitoring nowcasting, detection of hazardous 
situation and early warnings.
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Knowledge of the water stored in snow has always 
been of interest of many hydrologists, scientists 
and managers as it poses a potential but also a risk. 
SnowSense® integrates a novel measurement method 
using GNSS / GPS signals and versatile stations together 
with physical based snow and water balance modeling. 

The SnowSense® sensor consisting of small and 
maintenance free hardware (just two small antennas and a 
electronic box), is able to provide the Snow Water Equivalent 
several times a day – also from the remote locations. 

Combined with the model, a full service including the 
provision of snow maps, runoff assessment and forecasts 
can be provided. Due to its modularity, the SnowSense® 
solution can be integrated to already existing and installed 
monitoring and forecasting system.

SnowSense® includes not only the direct measurement 
of water stored in the snow (Snow Water Equivalent, the 
main parameter in hydrology) using a newly developed 
measuring station, but it also provides spatial information 
and forecasting.

ELECTRONIC BOX INCLUDING 
SNOWSENSE® MODULE 

SnowSense® in-situ station in process of installation | Measurement of Snow Water Equivalent (SWE) and Liquid 
Water Content (LWC) of snow at any requested location is performed by a new GNSS-based solution.

SNOW MONITORING

SOLAR PANEL 
ARRAY

PORTABLE 
MAST SYSTEM

GNSS 
ANTENNA

COMMUNICATION
ANTENNA

SNOWSENSE® STATION
GNSS ANTENNA
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Hydrological and meteorological data can be useful 
only after they reach the end-users. Information and 
communication technologies have never been more 
important in the world of hydrological monitoring. System 
allows data input, processing, verification and storage.

The main advantage of our system is its complexity. The 
full-duplex mode of operation allows not only collection of 
the data from stations, but also distribution and switching  
of  messages  between / to  the  stations. The system 
supports wide range of protocols defined by the WMO: 

• SOH/ETX protocol for serial lines as defined   
by the WMO

• FTP file transfer (different formats)

• TCP/IP sockets as defined by the Attachment II/15  
of the WMO Manual on the GTS

• E-mail
• AFTN gateway

The system fully supports creating and processing of the 
standard WMO codes SYNOP, METAR / SPECI, CLIMAT, 
GRIB, BUFR, CREX, etc. and it is open for the support of 
proprietary / national codes. Supporting of import, export 
/ input, output files of hydrological models is obvious. 

The system supports proprietary protocols and formats 
for communication with automatic weather, hydrological 
and environmental stations and data loggers, as well as                   
for data distribution and exchange:

COMPLEX HYDROLOGICAL MONITORING 
AND FLOOD MANAGEMENT SYSTEM

DATA COLLECTION AND MANAGEMENT  
OF THE STATION NETWORKS

• OGC WaterML, NetCDF, OpenMI
• Text log-files (user configurable formats)
• National and / or international formats   

(EURDEP, ANSI N42.42)
• NWP model outputs
• Dispersion model outputs
• Radar and satellite images
• JPEG / PNG / other image formats, MPEG videos
• HEC DSS files

Station network management is allowed. The operator 
can manage station historical data, station meta data and 
station maintenance information. The following interfaces 
are supported:

• Web services
• LAN / WAN / VPN, Ethernet, GPRS / GSM
• File based data transfer (file, FTP, sFTP, scp)
• MODBUS
• Proprietary (MicroStep-MIS, PAKBUS)
• Asynchronous leased lines
• Dial-up lines with dial-in, dial-out options (both periodical 

and manual)

The system is widely scalable from embedded PC’s up 
to clusters of powerful servers and from smartphones to 
large panels.

METEOROLOGICAL
RADAR

AUTOMATIC HYDROLOGICAL
 STATION

AUTOMATIC WEATHER
STATION

MONITORING CENTER
VISUALISATION

METEOROLOGICAL
FORECAST

HYDROLOGICAL
FORECASTSNOW MONITORING

STATION 

DAM MONITORING
SYSTEMS

MEASUREMENT AND
DATA COLLECTION 

DATA PROCESSING
AND MODELING ALERTS

UDCS
DATA ACQUISITION

ENVIDB
DATA ARCHIVE

FORECAST ARCHIVE

FLOOD WARNING
CENTRE

PUBLIC

RESPONSIBLES
AND DECISION MAKERS
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HYDROLOGICAL DATABASE

Visualization module

• Measured data
• Model results
• Tables, graphs, maps
• Relevant data highlighting
• Tool tips for detailed info
• Data query

Modular system of the database

Hydrological (forecasting and warning) service 
requires operative data from meteorological and 
hydrological sources and various archive data. 
Storing of data in one database is a real advantage 
in operative usage of this data.

Hydrological database constists of meteorological 
and hydrological part and it is filled with data from 
different sources, of various formats and time frame. 
Harmonization and data sorting is neccessary. Wide 
spectrum of incoming data requires quality control 
(QC) for ensuring an appropriate data format.

Advantage of hydrological database is also its 
modular architecture, which provides the end user 
with the possibility of detailed customization. The 
user can specify additional nonstandard input and 
output modules. Modules can be easily implemented 
and added to any existing or future installation.
 
Server and standard data access is based on SQL 
language. The guarantee of data storage quality is 
the industry-proven Oracle® database server, the 
world leader in database technologies.

Data types stored in the database

Operative data
• Meteorological - station measurement 

(precipitation, temperature), distant measurement 
(radar data), combination of station and distant 
measurement

• Hydrological - water stage, discharge, water 
temperature

Static data
• Stage-discharge relation curve
• Cross-section profile

• Station meta data
• Service diary
• Discharge measurement diary

Map data 
• Station data layer
• Forecast data
• Meteo data layer - gridded data (models, radars, 

satellite images)
• Geographic data (topographic data, soil 

properties data)

Hydrological portal HYPOS | Modular system built  
on the MicroStep-MIS IMS4 EnviDB and Model Suite 
software platfom for the processing and presentation 
of meteorological and hydrological data.

VISUALIZATION MODULE

Alerting module

• Customizable alert rules (quantity, level)
• Popup window, SMS, E-mail
• Link to data inspection
• Link to Quality Control
• Acknowledgement
• Automatic warning creation tools

ALERTING MODULE

MODELING SYSTEM

Setting module

• Model run set up 
• Trigger level management 
• Alert management 
• Station operation and data  

collection management

SETTING MODULEInventory management module

• Inventory information
• River profiles
• Rating curves
• Discharge measurements
• Station maintenance management
• Linked to Quality Manager

INVENTORY MANAGEMENT 
MODULE
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HYDROLOGICAL MODELING AND FORECASTING

Our modeling systems cover the wide range of issues in hydrology - from transformation of rainfall to runoff, attenuation 
of water in channel, spreading of pollution in channel, flood hazards and risks mapping or drought modeling and 
forecasting. A number of models is used for solution of main tasks in hydrology, civil protection or in land management.

The output of Rainfall – runoff ensemble model in the forecasting part of hydrological system | The user can set up 
the statistical parameters, that can be visualized – each ensemble or probability intervals. 

RAINFALL - 
RUNOFF MODELING 

(HBV, HEC-HMS, HYPE)

FLASH FLOOD 
FORECASTING AND 

WARNING

DROUGHT FORECASTING 
AND MONITORING

FLOW AND HD MODELS 
(HEC-RAS, HEC-HMS)

WATER QUALITY AND 
POLLUTION SPREAD MODELING 

(HEC-RAS, HYPE)

SNOWMELT 
SIMULATION

Rainfall – runoff modeling

Models are customized for needs of flood and drought 
forecasting services, flood and river management 
institutions and for reservoir management. Models can 
be used for research as well as for daily 24/7 operative. 
Updates and forecast assessment are included in the 
system.

Inputs to the system: 

• NWP – deterministic, or ensemble
• Distant measurement data – radar measurement, 

satellite measurement
• Station measurement data – precipitation and 

temperature (or other observed meteorological 
parameters) from the monitoring system

• Outputs from other hydrological models / forecasting 
tools

Deterministic forecast of hydrological model | User friendly overview enables overlaying and analysis of different 
model runs, forecasting profile and various models in one graph

Maximal extend of flooding computed by 1D hydrodynamic model HEC-RAS  

Outputs of models: 

• Scenarios of discharge development in certain time 
interval and / or for certain time

• Scenarios of water volume in certain time interval
• Simulations of base-flow, interception, 

evapotranspiration, snow accumulation and melting

Flow and hydrodynamic modeling

Modeling of attenuation of flood wave, backwater effects, 
designing of objects in the channel and mapping of flood 
hazard and flood risk are available. Models are usable for 
daily operative and for research. Possibility of connection 
to rainfall – runoff models.

Inputs to system: 

• Static data – parameters of channel, DEM, land use, 
unique discharge values

• Dynamic data – hydrographs of discharge – measured 
or modeled

Outputs:

• Water level for certain location (and time)
• Map extent of flooded area, depth of inundated water, 

velocity of flow in inundated areas
• Simulation of flowing in special flow condition (ice 

barriers, effect of bridges, or in-line / lateral structures 
etc.)
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Water quality and pollution spread modeling

Models enable simple solutions in the field of sediment 
transport, temperature, nutrients and pollution modeling. 
Mainly for a research purposes, but daily operative is 
possible. Steady or unsteady flow analyses. 

Simulation modes:

• Temperature model
• Meteorology datasets 
• Nutrient elements value

State variables included in Nutrient Model:

• Dissolved Nitrite Nitrogen (NO2) (mgN/L)
• Dissolved Nitrate Nitrogen (NO3) (mgN/L)
• Dissolved Organic Nitrogen (OrgN) (mgN/L)
• Dissolved Ammonium Nitrogen (NH4) (mgN/L)
• Dissolved Organic Phosphorus (OrgP) (mgP/L)
• Dissolved Orthophosphate (PO4) (mgP/L)
• Algae (A) (mgA/L)
• Carbonaceous Biological Oxygen Demand (CBOD) 

(mgBOD/L)
• Dissolved Oxygen (DOX) (mgDO/L)

Flash flood forecasting and warning 

Early flood warning system is based on assessment of 
flood potential of country, analyses of precipitation field and 
saturation of the watershed via Antecedent Precipitation 
Index (API). Key role has the detection of exceeding of 
the threshold of retention values. Automatic Hydrological 
Warning generation is possible. 

Inputs:

• Static: country parameters – DEM, Soil, Land Cover
• Dynamic: measured precipitation amount – station 

measurement / distant measurement / combined 
precipitation field

• Forecasting / now-casting of precipitation field

Outputs of system - text, tables or maps of:

• Grid cells with exceeded retention potential
• Settlement units in possible danger
• Catchments / counties affected by the risk of flash 

flooding

Drought forecasting and monitoring

Systems are developed mainly for needs of agro-sector, 
water management and land management. It is based on 
data from AWS and AHS and outputs of NWP systems. 

Key factors:

• Exceeding of drought index value for certain region
• Decreasing of threshold value of water level in monitored 

water body under estimated threshold level.

Inputs, outputs, forecasting and modeling tools used for 
drought simulation and forecasting are quasi similar to 
rainfall – runoff modeling. Monitoring of hydrological drought 
is provided by the measurement of water level / discharge in 
channels, reservoirs, or wells  by water level and discharge 
measurement stations.

Proposal of flash flood forecasting system | System shows the exceeding of threshold for precipitation for certain time intervals.

Drought monitoring and forecasting is using the same instruments as flood monitoring - rainfall - runoff models. Threshold level 
for drought has to be added to the trigger levels.

Output of pollution spread modeling | The spatial development of average concentration of pollutant in certain river profile
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Snowmelt and runoff simulation and forecasting

Use of SnowSense® platform enables us to perform studies 
of snow accumulation and snow melting processes, as well 
as provides snowmelt and runoff generation predictions 
in the real-time. The  platform  is  applicable  mainly  in  
the  field  of  operative  hydrological  management,  water  
management  operations  and studies.

The   SnowSense®   system   developed   by   VISTA   company   
is   improving  the  accuracy  of  hydrological  forecasts  
in  winter  conditions.   System   is   combining   in-field   
measuring   of   Snow  Water  Equivalent  (SWE)  and  the  

Liquid  Water  Content  (LWC)  in  snow  at  all  requested  
locations  by  a  novel  GNSS  based  solution.  To  provide  
spatial  and  temporal  continuous information on the snow 
cover, the water  Balance is calculated using  meteorological  
inputs  and  the  parameters  of  the  land  surface  by  a  
physically  model  (PROMET).  

The  direct  snow  measurements   from   the   SnowSense® 
in-situ   stations   and   satellite   derived   spatial   snow   
information   are   assimilated   for  exact  and  reliable  
results. Calculation of the runoff from watershed, or inflow 
to  dam is based on complex solution monitoring and 
modeling.

Snow water equivalent from the SnowSense® service | integrating measurements from the SnowSense® stations and 
the physical model for the island of Newfoundland / Canada (spatial resolution is ~ 1 km, area / size of the island is ~ 700 
x 500 km2, maps can be provided daily / weekly / monthly and also as a forecast)

> 0mm
50 mm
100 mm
150 mm
200 mm
250 mm
300 mm
350 mm
400 mm
> 450 mm
ocean

The system acquires data from hydrological, weather 
and environmental monitoring systems. It is open for 
incorporation of other types of data and it provides 
operator interface for decision making on civil protection 
activities (e.g. visualization tools and case scenarios). 
The system provides tools for warning generation 
and distribution and it is open for international data 
exchange.

Warning editor is an application that allows the 
forecaster to issue warning using special graphical 
interface, helping the forecaster to compose 

warnings in a short time: he/she basically selects 
type, region(s) and time for which the warning is valid: 

Presentation and visualization layer | Presentation of 
actual data and forecasts to operators.

Decision layer | Creation of warnings and selection of 
recipients.

Distribution layer | Distribution of warnings to recipients, 
their presentation to recipients.

DATABASE

EMERGENCY AND 
CRISIS CENTER

GOVERNMENT AGENCIES
AND PUBLIC

DISTRIBUTION
LAYER

DECISION
LAYER

PRESENTATION
LAYER

PHONE DEVICESE-MAIL

HYDROLOGICAL WARNING AND FLOOD MITIGATION
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RESEARCH AND DEVELOPMENT
The improvement of monitoring devices, testing and 
customization of monitoring and forecasting systems 
play a key role in the world of hydrological research. 
MicroStep–MIS focuses on development of more 
accurate monitoring devices and systems, testing of new 
techniques in hydrological modeling and implementation 
of new features to our systems in order to enhance their 
level, accuracy and possibilities of usage. 

The research focuses on the following main topics: 

Increasing the accuracy of modeling outputs | Testing 
of hydrological models with increased spatial resolution, 
usage of spatially distributed modeling and shortening 
of time step for provison of more accurate inputs for the 
customer.

Testing of 2D HD modeling | Usage of 2D models enables 
more accurate outputs for active and passive warning of 
population in the flood-prone areas. Flood hazard and risk 
maps are more precious and movement of outflow water 
can be simulated with high spatial and temporal accuracy.

Pollution and water quality modeling | Testing of models 
simulating the pollution spread in the river channels.

Testing of snowmelt modeling (SnowSense®) | Testing 
of a new approach in snowmelting modeling and water 
content measurement.

Testing of WRF-HYDRO | WRF system provides many 
solutions including hydrolocical modeling.   

Mapping of flooded area in 2D - HD model HEC-RAS | The size of a background mesh is crucial for the resolution and 
accuracy of flood hazard area detection and mapping.
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CONSULTANCY SERVICES

Important step in operation of the newly installed 
hydrological warning system is to set up parameters 
of the system, threshold (trigger) values for warning 
issue, establish a daily routine of monitoring of 
measured values and a routine for maintenance. 
Untrained personnel in the country of installed system 
needs to be led by the experienced experts.  

Such mission was fulfilled by the MicroStep-MIS experts 
in KSA in the period of 2017 - 2019. Local authorities 

decided to install the warning system consisting of 
raingauge, water level and discharge monitoring stations; 
however with no experience with operating of such type 
of system. 

MicroStep-MIS experts, in the position of “the flood 
forecasting engineers”, were taking care of a daily routine  
of the system: checking of measured values, providing 
data quality checks, detection of invalid data, checking of 
the operative status of stations and, in the case of need, 

providing the site stations inspections.

We knew, that our mission was shorter than the expected 
duration of operating period of the system, so we were 
operating in the position of tutors and admins too. We 
set up the criteria for data quality check, for station 
measurement quality and for warning levels for our 
followers. 

We taught the local staff how to operate the system on a 

daily basis, how to deal with all the potential issues that 
could occur, how to classify and analyze the precipitation 
and runoff events, and we established the rules and 
routine for station maintenance.

We are proud, that our mission was successful and the 
system is currently running in operational mode without 
the need of our interference or daily support.

FLOOD FORECASTING ENGINEERS

WORLDWIDE EXPERIENCE PERSONALIZED APPROACH KNOWLEDGE AND EXPERTIZE

HYDROLOGICAL WARNING SYSTEM

SETTING UP THE PARAMETERS OF THE SYSTEM

ESTABLISHMENT OF A DAILY ROUTINE OF 
MONITORING THE MEASURED VALUES

ESTABLISHMENT OF A SYSTEM MAINTENANCE 
ROUTINE

PROPOSAL FOR FUTURE EXTENSION OR 
DEVELOPMENT OF THE SYSTEM
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100+
talented and dedicated 
professionals working 

together  

ISO Quality Certified Company



260+
 automatic hydrological  

and raingauge 
stations

www.microstep-mis.com

CONTACT US

info@microstep-mis.com
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