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A B B R E V I A T I O N S  
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GIZ Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH  

GIS  Geographic Information Systems 
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WCF Microsoft Windows Communication Foundation  

XML Extensible Markup Language 
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1 INTRODUCTION  

1.1 The 9C-9T Joint Project on Flood and Drought Management  

The 9C-9T is a shared sub-basin of the Mekong River basin – it is bisected by the international border 

between Thailand and Cambodia and encompasses what is called the Tonle Sap River basin in Thailand 

and the Mongkol Borey river basin in Cambodia. The river headwaters rise in the Dangrek Mountains 

in the north, the Sankamphaeng Mountains to the west and the north-western edge of the Cardamom 

Mountains to the south, flowing down to form the Mongkol Borey river in the flood plain near 

Sisophon and then into the great lake - Tonle Sap.  

The 9C-9T river basin is highly degraded. Over the past two decades the basin has seen significant 

socio-economic change with increased urbanization, agricultural expansion and intensification, and 

unsustainable use of forest resources. Because of these changes significant areas of forest have been 

lost though logging and conversion to agricultural land, and to urban uses without adequate spatial 

planning or environmental assessment. The basin faces increasing issues with land degradation, 

erosion, flooding, water shortages and drought. These problems have been compounded by 

uncoordinated and poorly planned infrastructure development. Increasingly variable rainfall and 

higher temperatures due to climate change will pose further challenges to water management in the 

basin.  

In this context, in 2018, Cambodia and Thailand established a partnership for the management of the 

9C-9T sub-basin of the Mekong River with facilitation by the Mekong River Commission (MRC). The 

cooperation is supported by Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH (GIZ) on 

behalf of the German Ministry for Economic Cooperation and Development (BMZ). The goal of this 

collaboration is to improve joint planning and implementation in the sub-basin to reduce the risk of 

floods and droughts. A 9C-9T Flood and Drought Master Plan has been developed under this 

programme of cooperation and implementation of the plan started in 2022.  

The Joint Project has begun addressing the need for shared information on flood and drought with the 

development of flood maps for the 9C-9T sub-basin, the development of a high-resolution hydrological 

model and the preparation of climate change projections. 

1.2 Model rationale and alignment to the 9C-9T Master Plan 

A key output of the 9C-9T Flood and Drought Master Plan is the development of a hydrological model 

for the 9C-9T sub-basin. The development of the model fulfils elements of the following Master Plan 

output: 

 Strategic Priority 4 activities will develop capacities in flood and drought modelling and 

communication of results to build on the models developed under the MRC-GIZ Joint Project, in 

partnership with the MRC Regional Flood and Drought Management Centre (RFDMC). This 

includes Output 4.1.2: Establish joint mechanisms for exchange of real time hydrological 

monitoring data and early warning (national, provincial and local level at target communities). 

 Strategic Priority 5, Output 5.3.1: Develop capacities at regional and national levels for flood 

modelling, interpretation, and communication of results, with involvement of the MRC Flood and 

Drought Management Centre. 

Phases I-III of the Joint Project have facilitated the establishment of a high-resolution hydrological 

model for the sub-basin – applying the Talsim-NG model. The 9C-9T hydrological model is now hosted 

on the MRCS server, transferred as part of a deployment and training workshop in November 2022. 

1.3 Guidance document structure  

This guidance document sets out to deploy the Talsim-NG 9C-9T hydrological model for MRCS and 

build familiarity with its use. It is intended for technical staff with a high level of background expertise 
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in modelling of water resources, who use hydrological models on a regular basis for their work, and 

who are expected to support implementation of Joint Project activities in the 9C-9T. 

The document provides an overview of the Talsim-NG hydrological model and its application for the 

9C-9T sub-basin (Section 2). Instructions are provided for deploying the 9C-9T Talsim-NG hydrological 

model in Section 3, including pre-requisites and minimum server specifications for model transfer to 

the MRCS. Guidelines for future management of the application are detailed in Section 4, including on 

how to update the software. More detailed deployment guidance is contained in the Workshop and 

Tool materials (Annexes 2 and 3). Possible future opportunities to expand the model within MRC are 

presented in Section 5. 

The training workshops were delivered by ICEM in November and December 2022, providing training 

in the deployment and management of the 9C-9T Talsim-NG hydrological model and supporting the 

final transfer of the model to the MRCS server. The model software and data were packaged and made 

available to participants of the workshop and participants successfully installed the software on their 

laptop computers and MRC server.  
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2 APPLICATION OF THE TALSIM-NG HYDROLOGICAL MODEL FOR 

THE 9C-9T SUB-BASIN  

2.1 The Talsim-NG hydrological model  

Talsim-NG is a high-end level hydrological model, developed in the 1990’s at the Technical University 

of Darmstadt, Germany. The model is applied for scientific studies, practical applications and 

operational use, at all scales of river basins (< 10 km² and > 1,000,000 km²) in Europe, Africa and Asia 

(NBI, 2023), (Umweltbundesamt, 2019), (Tajikistan, 2018) (GFA Consulting Grop, 2017), (Lohr, 

Froehlich, & Bach, 2018), (Stasch, Gräler, Malewski, Förster, & Jirka, 2017), (NBI, nilebasin.org, 2022), 

(ENTRO & Lohr, 2016), (NBI & SYDRO, 2022). The model can be used without license costs. The main 

attributes of the model include: 

• Client and Server technology; 

• Precipitation-runoff modelling; 

• Flood routing; 

• Advanced atmosphere / vegetation / soil interface able to address ecohydrology, agricultural 

requirements and irrigation; 

• Unlimited reservoir operation features; 

• Flood control functions; 

• Water quality assessment; 

• Hydropower evaluation; and 

• Scenarios and time series management. 

It can be used for real-time operation of water infrastructure and for real-time early warning systems. 

Examples of its application include: real-time Early Warning System application for Baro-Sobat-Akobo 

river basins in Ethiopia and South-Sudan for the World Food Programme; modelling of the Se Bang Fai 

sub-basin (Lower Mekong Basin); Myanmar, Nam Paw river basin, for dam safety assessments; and 

various watersheds in Thailand for assessing nature-based solutions. 

The entire value chain, from baseline studies through to operational use is possible. The modules 

embedded in the software offer various opportunities, as illustrated in Figure 1.  

Figure 1: Talsim-NG software applications and locations. Source: SYDRO Consult GmbH (2022) 

 

2.2 The model application for the 9C-9T sub-basin 

The Talsim-NG 9C-9T model provides detail to support the assessment of basin conditions and 

hydrological scenario analysis in the future, not only for high flow conditions associated with flooding 

but also low flow conditions, important for drought assessment and management. Talsim-NG also 

supports drought assessment with in-built capability to represent crop water requirements, 

distinguish between soil layers and assess water deficits for a given season. These advantages of the 
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Talsim-NG hydrological model provide a highly credible model to support river basin master planning 

for the 9C-9T sub-basin. 

The main Talsim-NG hydrological model features for the 9C-9T sub-basin are summarised here: 

 Spatial resolution with 2x2 km grid with 4298 catchments; 

 Temporal resolution (time step is 24h); 

 Soil texture from the International Soil Reference and Information Centre (ISRIC) platform 

with six soil horizons; 

 Soil texture data translated to physical soil properties, including wiling point, field capacity, 

saturation and permeability; 

 Land use data from Landsat 2020; 

 Integrated crop water requirement calculations, following the Food and Agriculture 

Organization (FAO) approach; and 

 Interlinked surface and sub-surface flow between catchments. 

2.3 Model evolution within the 9C-9T Joint Project  

Phase I of the 9C-9T Joint Project incorporated basic hydrological and hydraulic modelling with the 

purpose of obtaining an overview of the hydrological situation of the entire 9C-9T sub-basin. Phase II 

of the Joint Project built on the output and findings of Phase I and was a direct continuation. The 

hydrological assessment for Phase II required a more comprehensive, high-end hydrological modelling 

approach. The hydrological model used in Phase I comprised two models developed by the Hydrologic 

Engineering Center, U.S. Army Corps of Engineers. These comprise the Hydrologic Modelling System 

(HEC-HMS), designed to simulate the complete hydrologic processes of watershed systems, as well as 

the River Analysis System (HEC-RAS), designed to perform one-dimensional and two-dimensional 

hydraulic calculations. Differences between existing model approaches and the 9C-9T model setup is 

illustrated in Figure 2. 

Figure 2: Hydrological model resolution in Phases I and II (top), comparison with other models (bottom) 

Hydrological model resolution Phase I 

 

Hydrological model resolution Phase II 

 

 

SWAT FFGS URBS 
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Phase II of the Joint Project built on the outputs and findings of Phase I to: 

 Obtain a deep understanding of the basin regarding hydrological and water resources, with a 

focus on both flood and drought; 

 Perform a detailed basin characterisation; 

 Identify hotspots of flood and drought problems; 

 Support the development of potential interventions with nature-based solutions; and 

 Provide results with a high spatial resolution as input for 9C-9T Basin Atlas where the Basin 

Atlas reflects the results of the basin characterization. 

These objectives require hydrological modelling as observed flow data within the 9C-9T watershed are 

only available at few locations with hardly any overlapping time frames.  

The hydrological model of Phase I was re-activated, parameters assessed and results checked. The 

result of the model check revealed that what was performed in Phase I was significantly different from 

the requirements of Phase II. The purpose of the hydrological HEC-HMS model in Phase I was to 

provide input flow data for the hydraulic 2D-model, but not to deliver a hydrological model for water 

resources assessments. Since Phase II required a more advanced approach, a high-end level 

hydrological model had to be applied. A one-to-one continuation with the HEC-HMS model from Phase 

I into Phase II was neither recommended nor feasible for the following reasons: 

 The spatial resolution of the Phase I model was too coarse. All objectives of Phase II require a 

significant higher resolution in order to account for hydrological effects and parameters 

depending on the actual distribution of land cover, soil and topography etc. 

 HEC-HMS is limited in terms of its spatial and temporal resolution, as the software has a 

limitation of maximum allocatable memory. In other words, spatial resolution and temporal 

resolution (simulation period) cannot be enhanced independently and either spatial 

resolution must remain coarse or simulation period short.  

 The 9C-9T Basin Atlas, developed within Phase II, required a raster-based approach with a high 

spatial resolution. HEC-HMS facilitates a raster-based approach only for input parameters like 

precipitation but not for sub-basin units.  

 The plain territory of the project area, in particular in Cambodia, required that the sub-surface 

flow and soil components should be interconnected between the sub-basin units of the model 

to reflect the reality of the soils and groundwater ecosystems. This was not feasible within 

HEC-HMS. 

Results of the model facilitated the Basin Atlas approach, which means detailed raster-based results 

were required. This was not possible within HEC-HMS effectively. The HEC-HMS was not calibrated in 

Phase I. It was used only for storm event-modelling but was not checked against observed flow. 

In addition to the hydrological model, a 2D hydraulic model based on HEC-RAS was developed for a 

detailed analysis of flood mitigation at Poipet. This was model is not linked with the HEC-RAS modelling 

in Phase I because the level of detail was much higher as it focused only on the Khlong Nam Sai (river) 

passing by Poipet.  

The main sources of data used to set up and calibrate the 9C-9T hydrological model are presented in 

Annex 1. 

2.4 Model output within the 9C-9T Joint Project  

The setup of a distributed, physically-based hydrological model contributes to the basin 

characterisation as water-relevant features of a watershed are structured, assessed and implemented 

in the model. Topography, flow direction and flow accumulation, as well as physical soil properties 

and land use characteristics, are the most important parameters. Examples are presented in Figure 3. 
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Figure 3: 9C-9T model parameters for elevation, flow accumulation, available water capacity and land cover 

  

  

Physical soil properties in conjunction with land use determine the water holding capacity, infiltration, 

actual evapotranspiration and percolation, as well as soil retention. With this input in combination 

with long-term climate data, all components of a water balance can be calculated. This is important 

to understand the surplus and deficit of water during the course of a hydrological year, from month 

to month, or to identify the effects of wet and dry years. 

Example model outputs are shown in Figure 4 by comparing the 2015 dry year with the 2018 wet year. 

Crop water requirements or crop evapotranspiration is rather constant, as the potential 

evapotranspiration does not differ significantly. The value is determined by the land use/crop type 

and its growing stages. Percolation can be used to identify areas suitable for groundwater 

use/abstraction, assuming an aquifer exists in that area. Crop water deficit shows the difference 

between crop water requirements and actual evapotranspiration and is an indicator of water stress.  
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Figure 4: 9C-9T model parameters comparing the 2015 dry year with the 2018 wet year for available water, 

percolation, crop water deficit  

Dry year Wet year 

Actual crop evapotranspiration mm/a 

  
Percolation 
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Dry year Wet year 

Crop water deficit 

  
  

Maximum runoff yield (Figure 5) reveals areas where the combination of topography, soil and land 

use have a potential to generate high runoff rates. It should be noted that these areas are not 

necessarily areas with high flood risk. These results are generated by applying a homogeneous storm 

event for the entire watershed for a given duration and rainfall intensity. The runoff for each grid cell 

is then analysed. 

The last example of results shows low flow conditions as they would occur under natural conditions 

(Figure 5). This helps identify which streams would fall dry for a given duration on an annual basis and 

serves as a first indication of environmental flow conditions.  

Figure 5: 9C-9T model outputs for max runoff yield (L) and low flow conditions (R) 
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3 DEPLOYMENT OF THE TALSIM-NG 9C-9T HYDROLOGICAL MODEL 

The deployment history of the Talsim-NG model application within the 9C-9T sub-basin includes: 

• Setup of the model based on the digital elevation model from National Aeronautics and Space 

Administration (NASA) 30x30m resolution, ISRIC soil data (www.iscric.org), land use data from 

European Space Agency (ESA) satellite images as main input sources; 

• Calibration based on observed streamflow at Sisophon obtained from MRC; 

• Plausibility checks with regionalization methods of streamflow data from surrounding 

watersheds; 

• Support the basin characterisation of the 9C-9T sub-basin in Phase II (2020-2021); 

• Identification of hotspots for flood and drought; 

• Support for the conceptualisation of flood and drought mitigation measures; 

• First training workshop based on Talsim-Light, an excel application that covers an excerpt of 

the entire 9C-9T watershed; and 

• Training intensive with deployment of the software to the MRC IT environment and 

installation on computers of MRC modellers.   

3.1 Deployment for MRCS 

The technical specifications and steps for deployment of Talsim-NG as a client-server tool is outlined 

in the following sub-sections. 

3.1.1 Server side 

The model transfer is fundamentally based on a few core server pre-requisites, including: 

 Availability of a virtual or a physical server based on Microsoft (MS) Windows; 

 Accessibility of the server by virtual remote connections with administrative credentials; 

 Storage on the server ideally > 100GB to accommodate time series, datasets and possible 

results for exchange between users; 

 Upload and download speed with a minimum of 5 Mbps. The upload rate determines the 

server’s capacity to provide both time series and results; 

 Microsoft Access available on the server. If not available, the configuration of the Talsim-NG 

server database can be completed externally and the final Access database *.mdb copied to 

the server; 

 The server requires the .NET framework 4.8; 

 The server requires the Microsoft Windows Communication Foundation (WCF) framework. 

WCF is usually part of a Microsoft Server installation. It must be activated if not already;  

 The installation of the operating system should be English; and  

 Installation of Notepad++ as American Standard Code for Information Interchange (ASCII) 

Editor for editing configuration files. 

The Talsim-NG server can work with an encapsulated environment. This means the server does not 

need any connection to the intranet in which the server is hosted. The only prerequisite is access to 

Internet. This ensures that no malicious software can enter the host’s space.  

The requirements for making backups of the Talsim-NG server environment can be based on a simple 

process of compressing the data repository in regular intervals, ideally on an external hard drive. It is 

recommended to apply a synchronization tool which saves only changes. Users must also be 

established on the server side. This requires a) to create the necessary folders for each user to make 

the server work and b) to add a user in the Talsim-NG server database.  

3.1.2 Client side 

A Client requires the installation of Talsim-NG Client software (currently version 4, soon version 5). 

Each Talsim-NG user requires such an installation. The installation requires administrative credentials.  
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The Client-side prerequisites are: 

• Storage on the Client-side is ideally > 100GB to accommodate time series, datasets and results; 

• Upload and Download rate with a minimum of 5 Mbps. The upload rate determines the 

Client’s capacity to upload time series and results to the server. The download rate determines 

the Client’s capacity to receive data from the Talsim-NG server; 

• The Client requires the .NET framework 4.8; 

• The installation of the operating system should be English;  

• Installation of Notepad++ as ASCII Editor;  

The Client requires a specific date/time format (dd/mm/yyyy hh:mm) and “.” as decimal symbol. Note, 

the American way of writing a date with preceding MM does not work. 

3.2 9C-9T data transfer  

Both the server and the client have basic hardware requirements. State-of-the-art computers fulfill 

the needs of Central Processing Unit (CPU) speed, memory, processor. Recommended specifications 

include 16 GB RAM, 64-bit operating system and >1.5 GHz processor. The Talsim-NG server runs 24/7 

and it is recommended to use a server operating system such as MS Server R2016 or later.   

3.2.1 Server side 

Once all pre-requisites at the server side are fulfilled, the transfer can take place. Transferring the 

Talsim-NG server and the data is a simple copy-paste process to the server’s machine. All required 

tools that are not Microsoft products are shipped with the package of the Talsim-NG server. The 

configuration files are Extensible Markup Language (XML)-based formatted ASCII files which can be 

edited with a standard ASCII Editor like Notepad++.  

3.2.2 Client-side 

The data repository for the Client is also a simple copy-paste process. However, the amount of data 

that needs to be transferred is large, especially if all results are copied. Therefore, a link was provided 

from where the data can be downloaded. In theory, the data can be copied to any place on the Client’s 

hard drive. In practice, a clear structure is recommended to a) ease the configuration process and b) 

to enable a seamless connection to the Talsim-NG server. The configuration that enables the 

connection from Client-to-Server depends on the location where Talsim-NG datasets are copied to. If 

the default path is used, no adaptation of the configuration is needed. 

3.3 9C-9T modelling intensive training 

A Modelling Intensive training workshop series was conducted for a small group of specialized 

hydrological modelling staff of MRC. The workshop was carried out in English and led by the developer 

of the Phase II hydrological model, Dr Hubert Lohr. The aim of the workshop was to install the Talsim-

NG 9C-9T model server into the MRC IT environment and to familiarize MRC modelers with the model, 

in particular outlining opportunities of what the model can offer. In that, the workshop differed from 

typical hands-on trainings on how to use the model.  

The objectives of the hydrological model transfer and training included: 

 Deploy the Talsim-NG 9C-9T model on the MRCS server and the client software for MRC staff; 

 Provide training on the technical IT elements for hosting both the Talsim-NG Server and Client, 

including requirements for transferring, installing and hosting the model to the MRC server; 

 To develop an understanding of the opportunities of the client-server model architecture of 

Talsim-NG; 

 Identify prerequisites and concepts of hydrological modelling for the 9C-9T sub-basin, 

including benefits, strength and limitation; 

 To develop an understanding of different approaches for applying the software and its post-

processing features, including implications for the 9C-9T sub-basin; and 
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 To develop an understanding of the opportunities of linking the model to the time series data 

repository of MRC. 

The content of the training is listed in Table 1. Further details on the training are provided in Annex 2. 

Table 1: 9C-9T hydrological modelling training content 

Session Topic Participants Duration Outcomes 

1  Deployment of 

Talsim-NG Server on 

an MRC computer 

 Configuration of the 

server 

 Understanding of the 

data management 

 Creating new users 

IT staff from 

Flood and 

Drought 

Centre/MRCS 

HQ 

3.5 hrs.  The server was installed on a 

virtual machine in the MRC 

environment with internet access 

 User administration was 

explained 

 Data concept and software 

architecture was introduced 

Comment: At the time of training, the 

computer on the MRC server does not 

yet allow full communication with 

Talsim-NG clients. One component of 

WCF communication was not working 

well and must be checked  

2  Installation of Talsim-

NG Client  

 Configuration 

 Data management 

MRC flood 

and drought 

centre 

modelers 

3.5 hrs.  Installation performed 

 Clients opened and connection to 

the server established 

 Data concept and software 

architecture was introduced. 

Comment: For the time being, a server 

on the internet hosted by Sydro is 

used until the problem is solved (see 

Session 1) 

3  Training on Talsim-NG 

Client 

 Options of how to 

perform simulations 

 Using the Client 

efficiently 

 Application of 

additional tools 

MRC flood 

and drought 

centre 

modelers 

4 hrs.  Introductory example applied 

 Data structure explained 

 Principles of server connection 

and exchange with other users 

explained 

 Wave (time series manager) 

introduced) 

4  Training on 9C-9T 

model 

 Practical use what has 

been demonstrated in 

session 3 

MRC flood 

and drought 

centre 

modelers 

3 hrs.  Datasets explained 

 Export of datasets demonstrated 

 Using datasets in and outside the 

graphical user interface 

demonstrated 

 Practical exercises.  

5  Training on Talsim-NG 

Client 

 Practical use what has 

been demonstrated in 

session 3, e.g., bring 

results to GIS, etc. 

MRC flood 

and drought 

centre 

modelers 

3 hrs.  Simulation runs in and outside the 

GUI performed 

 The concept of using datasets for 

automation introduced 

 Practical exercises 

6  Training on 9C-9T 

model  

 9C-9T model 

MRC flood 

and drought 

centre 

modelers 

3 hrs.  The 9C-9T model demonstrated 

 Selecting a sub-set of the 9C-9T 

model and perform a simulation 

run 

 Using add-ons introduced 
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4 MANAGEMENT AND UPDATES OF THE TALSIM-NG SOFTWARE 

As introduced above, Talsim-NG is based on a client-server architecture. Data management differs 

between the server-side and client-side.  

4.1 The structure of the server  

The server is capable of administrating one or more so-called customers. A customer has its own set 

of time series, long-in information and a group of users. A user can have access to one or more 

customers. The purpose of having more than one customer is to allow for different time series 

repositories and user groups in parallel. The approach is entirely flexible on how many customers a 

server will host. A use case could be to separate MRC, countries and the 9C-9T watershed, to grant 

access rights only to specific user groups.  

Figure 6: Customer structure 

 

Again, this is an example and it is 100% customizable. The structure of a customer is organized 

according to the following layout presented in Figure 3. 

Figure 7: User structure  

 

There is one admin per customer. This is the location where the time series repository of a customer 

is hosted. The data on the server-side for each customer is: 

 User and log-in information; 

 The time series repository accessible for those who have the credentials to log in to a specific 

customer; and  

 Uploads from a client to make projects/simulations accessible for other users connected to 

the same customer.  

The most important aspect in the day-to-day work is the centralized time series management that 

enables users logged-in to the same customer, to access always updated time series. Uploads, 

corrections, extension of timeseries is done once by one designated user and all other users are 

updated automatically when using this timeseries.  
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4.2 The structure of the client 

The typical structure of the Talsim-NG client is illustrated in Figure 5. 

Figure 8: Talsim-NG client structure 

 

The default installation of a client will create this folder structure where only the software and tools 

are located. Tools and data are separated. A typical structure of how data is organized is shown below.  

Figure 9: Data organisation  

 

Below the root folder "user" the structure is mandatory and automatically created for one user during 

installation. The client's database is behind the folder database and contains all information for one 

or more projects and associated simulations. Currently, the database is MS Access but will be replaced 

by SQLight database in the next update due to performance reasons and due to sometime unwanted 

interactions with MS Office packages.  

When a user connects to the server and requests access to a customer, the client must provide a 

username and a password.  

While working with the client-server architecture, the memory of the client grows, meaning that each 

time a time series is requested from the server, it is subsequently memorized by the client and stored 

locally. Before a timeseries is used at the client-side, client and server check whether a new version of 

the timeseries is available. If yes, the new version is downloaded. If not, the client uses the already 

available timeseries. This way, the client enhances its memory and access time is minimized.  

A user has to decide during the login process which customer he/she wants to be connected to. Once 

a customer is selected, the user gets access to this time series repository which is associated with the 

selected customer.  

4.3 Installation and deployment of the software 

The installation has two components: i) the server and ii) the client software. 

4.3.1 Server installation 

Installation of the server software is typically done at one location and is a process of unzipping files 

into a root folder. The default root folder is: C:\talsim-ng\ 

If this is not possible or the administrator wants to install the server at another location, the files can 

be unzipped to any other location. In this case, the XML configuration file TalsimNGSrv.exe.config must 

be adjusted. The config file can be opened by any text editor and the variable "RootDir" must be 

adjusted and changed from c:\talsim-ng\customer\ to <new root path>\customer\. It is important to 

note the "\" at the end. 
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As long as the server and all clients are within the same domain (intranet) no further specifications 

are needed. However, if the server runs behind a proxy or clients connect via internet (not intranet), 

then the firewall must be adjusted to allow access to the ports and the proxy must be enabled to let 

the server communicate without credentials. The current client version cannot connect to the server 

if proxy authorization is required.  

The WCF component must be enabled on the server computer. This is the software that the server 

uses for communication. WCF is installed on all Window machines and usually active by default. 

However, it is recommended to check.  

4.3.2 Client installation 

The installation process of a client is guided by an installer. The installer guides the user through all 

steps and makes adjustments in the configuration automatically according to the user definitions.  

Figure 10: Client setup and installation steps 

  

 

  

 

By default, the installer sets the root path to c:\talsim-ng\. The server and the client use the same root 

but on different machines. This is mentioned to avoid any confusion.  

4.3.3 Visualization of the client and server architecture  

The architecture of server and client is illustrated in Figure 7. In theory, a client can be connected to 

different servers but only one at the same time. When the client is started, the IP address in its 

configuration file decides to which server the client should establish a connection. If this IP address is 

changed, the next time when the client starts, it will try to connect to the new server. This opportunity 

would enable clients to connect either to MRC or a Talsim-NG server hosted in the respective country.  
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Figure 11: Server architecture  

 

4.4 Updates 

Updates are facilitated through downloadable files for both the server and/or the client. A download 

is organized so that the user only has to unzip the new content, assuming the first installation process 

is already finished and the location where the software is installed is clear.  

Updating the server is rarely needed, when new endpoints for communication with the Talsim-NG 

client are required. Data on the server side is not affected during updates. An update of the server 

means that the Talsim-NG server is not available during the unzip and copy process. Since this 

process usually takes a few seconds, no serious disturbances can be expected. 

Updates related to the client can affect the graphical user interface but also the simulation engine. 

Local datasets and results at the client side are not affected through updates. A backup of the local 

database is created prior to any update process, so that a history of databases is held at the client's 

computer automatically. Updates at the client-side cover new parameters and algorithms, new 

features, bug fixes and performance changes of the simulation engine.  

Updates require that a user is subscribed to the Talsim-NG user list. Only subscribed users are 

informed about news and updates.  

4.5 Maintenance and support 

Maintenance and support are possible through three main channels: 

1. Talsim-NG documentation and PowerPoint presentations through the Talsim homepage  

www.talsim.de1; 

2. YouTube tutorials accessible through the Talsim-NG homepage; and 

3. Direct support through SYDRO Consult (www.sydro.de, developer of Talsim-NG). 

Direct Support requires a maintenance contract with SYDRO. Maintenance can come at different levels 

that are individually determined. The cost of a maintenance contract depends on the hours requested 

direct support. Currently, one hour of support costs 80 USD.  

Talsim-NG virtual meetings are held occasionally. Topics and date are disseminated via the homepage 

and to all subscribers in advance. Training courses on site are possible on request.   

 

1 Note, the Talsim-NG documentation will move soon to a new place with a new look and feel and extended 

information 



GIZ and MRC| Mekong River Commission – Joint Project on Flood and Drought Management| ICEM - COT  

Mongkol Borey – Tonle Sap (9C-9T) Sub-basin, Hydrological Modelling Guidance – June 2023 

 

  20 

 

5 OPPORTUNITIES FOR FUTURE MODEL DEVELOPMENT AND 

DEPLOYMENT 

Talsim-NG is constantly maintained. The change-log of Talsim-NG provides information about new 

features, changes to existing components or bug-fixes. The change-log is delivered during the 

installation process.  

Recent development of new features comprises more complex options for simulating irrigation, 

nested modelling, ecohydrological components to model wetlands and a conceptual groundwater 

module. Planned features include the enhancement of the groundwater module to account for Darcy's 

law and hydraulic head, better connectivity of deep subsurface flow and groundwater.  

A currently implemented feature is the option to use netcdf as input and output format. The next 

release will contain this option. 

The update from the current version 4.0 to 5.0 as one of the next steps will mark a milestone from the 

viewpoint of the graphical user interface. Talsim 5.0 comes with a more GIS like view with shapefiles 

or maps that are accessible through web-services, e.g., Google satellite or similar. In addition, the 

change to 5.0 will also mark the end of MS Access as database and the introduction of SQLight 

databases. A separate tool will convert old databases to SQLight if required.  

5.1 Examples from other basins 

Talsim-NG is widely used for operational purposes but also for studies and assessments. The largest 

application in terms of the watershed is the Nile Basin. The Nile model includes rainfall-runoff 

modelling, flood routing, irrigation, water provision for urban areas, groundwater, reservoirs and 

reservoir operation. This model was developed as part of the Strategic Water Resources Analyses of 

the Nile as a key component to support the Nile Investment Program, scenario development and 

climate change assessments.  

Figure 12: Nile Basin model components  

 

Operational applications comprise early warning systems or forecasting systems such as the model 

of the Federal State of Thuringia in Germany, the River Werra forecasting model and other catchments 

where reservoir operators use the tool for early warning and forecasts.  
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Figure 13: River Werra forecasting model 

 

Talsim-NG can run as stand-alone product or under the Delft-FEWS (C) Deltares software framework. 

The operational use usually requires the pre- and post-processing toolset of Talsim-NG as well. Talsim-

NG must have access to the Internet if satellite rainfall estimates or other internet-based sources are 

used. The current phase of the 9C-9T has not incorporated satellite rainfall estimates, forecasts or 

climate change projections.  

Depending on the configuration, different views are possible, which are facilitated outside the typical 

graphical user interface and require configuration in order to be linked to either the Talsim-NG Server 

or interact with the Talsim-NG engine performing simulations.  

Figure 14: Talsim-NG Nile configuration 
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5.2 Specific opportunities for 9C-9T sub-basin 

Specific development related to the 9C-9T could embed the following topics: 

 Connect the Talsim-NG server with the near-real time climate data repository at MRC and 

facilitate the regular and automatic update of precipitation and temperature time series 

This would be a useful activity if the use case is to apply Talsim-NG in operational mode as a 

forecasting tool. Since MRC has already developed the work flow to obtain rainfall estimates 

and forecasts, the 9C-9T Talsim-NG model could be linked to obtain the data from this 

workflow and enhance its own data repository. Configuring the Talsim-NG environment and 

connecting it to MRCS flood and drought forecasting data may be possible. MRC 

predominantly uses standard formats and processes and runs the Delft-FEWS platform, under 

which Talsim-NG can be integrated, as Talsim has a Delft-FEWS adapter. 

 Perform calibration and validation runs to update, improve and verify the model as new 

observation data evolves 

The 9C-9T watershed has very little streamflow observations. Only one station at Sisophon, 

Cambodia, has a flow timeseries which is available and long enough to be used for calibration. 

The available time step of one day is sufficient. The review of the calibration process and its 

expansion to other tributaries within the 9C-9T would bring significant performance 

improvements. Although the observations at Sisophon are good, there are still many 

unobserved catchments where results could not be cross-checked and compared with 

observations.  

 Enhance land use and crop data to obtain crop water requirements with a high spatial 

resolution 

The current approach of land use and crops is based on Landsat satellite images. The Landsat 

land use classification and crop classification does not distinguish much between different 

crop types and plants. It would be an advantage to enhance the categories of plants and crops 

by means of updates or through more detailed information. A higher spatial resolution is only 

meaningful if it comes with additional details about the land use to distinguish different land 

use types.  

 Conceive use as a decision support system (DSS) in combination with climate proofing of water 

infrastructure 

Long-term simulation runs based on historical and bias-corrected climate change projections 

could offer a useful strategy to undertake climate proofing for the development of water 

infrastructure. This is a state-of-the-art approach. Integration into the MRCS DSS depends on 

the input that is available in the DSS.  

 Reservoir operation 

Reservoir operation is a further strength of the Talsim-NG model, since it was originally 

developed for this purpose. A first application could be to undertake a review of existing 

operation rules. Climate change impacts on reservoir operations are expected and simple rule 

curves have difficulties coping with increased climate variability. This calls for more complex 

rules and the integration of mid-term to seasonal forecasts.  

If further application of the model within MRC is supported, additional configuration/enhancement 

would be required to enable operational use, which is currently not within the scope of the 9C-9T Joint 

Project. This would also require additional training sessions. 
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ANNEX 1. 9C-9T HYDROLOGICAL MODEL DATA AND CALIBRATION 
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9C-9T hydrological model data and calibration 

 

Data sources 

The main sources of data used to set up the 9C-9T hydrological model are presented below: 

30x30m SRTM digital elevation model 

Land use land cover 

Landsat land cover 2017 and 2020 with the following different land cover types: 

  

Soil data from ISRIC (https://maps.isric.org/)  

 Bulk density 

 Soil texture (sand, silt, clay) for 6 layers 

River flow network (ICEM database) 

Model load for simulation 

Precipitation timeseries (all from MRC) 

 RF.130202.Sisophon 

 RF.120202.Pailin 

 RF.120204.Pon Nam Ron 

 RF.130201.Watthana Nakhon 

 RF.130204.Aranyaprathet 

 RF.130208.Bavel 

 RF.130305.Battambang 

 RF.440003.Taphaya 

 RF.440015.Khok Soong 

Temperature 

 World Clim 

Evapotranspiration 

 Calculated with the approach of Blaney-Criddle and Turc and checked against Royal 

Irrigation Department (2015), Water Allocation Work Manual, Volume no. 7, Determination 

of Crop Water Requirement 
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Streamflow 

Royal irrigation Department (RID), Thailand  

Name Stream Local River Basin Longitude LaHtude District 

TL.1 Huai Phrom Hod Huai Phrom Hod 102.469 13.72 Aranyaprathet 

TL.3 Khlong Pra Put Khlong Pra Put 102.289 12.968 Pong Nam Ron 

TL.4 Khlong Ta Kong Khlong Pong Nam Ron 102.325 12.916 Pong Nam Ron 

TL.5 Khlong Thani Khlong Pong Nam Ron 102.269 12.896 Pong Nam Ron 

TL.6 Khlong Thung 

Krang 

Khlong Pra Put 102.272 13.027 Pong Nam Ron 

 

Mekong River Commission, Sisophon 

 

 

 

Mekong River Commission, Mongkol Borey  

 All records outside the period of rainfall 
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Calibration  

Calibration Sisophon 

The streamflow station with long enough overlap with rainfall was Sisophon. The match between 

observed and simulated flow is illustrated below.  

 

 

Regionalisation 

Regionalisation compares streamflow per unit of area for different sites. In this case the following 

stations were analysed (see tables for Cambodia and Thailand). Not all stations are fully comparable 

due to differences in the topography, land use and soil. However, the comparison shows the validity 

of simulation results as it allows to use and compare all streamflow cells in the 9C-9T. 

Cambodia 

     CAM.Max  

Basin Province Station Years Ae (km2) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Tonle Sap Basin   

  

  

  

  

  

St. Chinit 19 8235 601 0.073 

Tonle Sap Basin St. Sen 21 16341 1476 0.090 

Tonle Sap Basin St. Staung 19 4356 227 0.052 

Tonle Sap Basin St. Chikreng 14 2713 395 0.146 

Tonle Sap Basin St. Siem Reap 14 3618 132 0.036 

Tonle Sap Basin St. Sreng 14 9930 340 0.034 

Tonle Sap Basin Chanthaburi St. Mongkol Borey 14 10856 303 0.028 

Tonle Sap Basin Chanthaburi St. Sangke 19 6051 1020 0.169 

Tonle Sap Basin Chanthaburi St. Dauntri 14 3695 260 0.070 

Bangpakong 

Basin Prachinburi St. Pursat 21 5963 1264 0.212 

Bangpakong 

Basin Prachinburi St. Bariob 14 7152 287 0.040 
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Thailand 

     TH.Max 1  TH.Max 2  TH.Max 3  

Basin Province 

Stati

on Yrs 

Ae 

(km2) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Bangpakong 

Basin Prachinburi 

KGT.

1 9 9209 800 0.087 798 0.087 792 0.086 

Bangpakong 

Basin Prachinburi 

KGT.

3 76 7424.5 2220 0.299 1111 0.150 1068 0.144 

Bangpakong 

Basin Sa Kaeo 

KGT.

9 46 2263.6 824 0.364 711 0.314 635 0.281 

Bangpakong 

Basin Sa Kaeo 

KGT.

10 38 2523 1420 0.563 936 0.371 768 0.304 

Bangpakong 

Basin Sa Kaeo 

KGT.

12 53 1540 487 0.316 321 0.208 308 0.200 

Tonle Sap 

Basin Sa Kaeo TL.1 7 571 124 0.217 82.1 0.144 67.5 0.118 

Tonle Sap 

Basin Chanthaburi TL.3 30 79 150 1.899 141.3 1.789 128.2 1.623 

Tonle Sap 

Basin Chanthaburi TL.4 32 96 313 3.260 228.5 2.380 171.4 1.785 

Tonle Sap 

Basin Chanthaburi TL.6 31 42 117.6 2.800 102.5 2.440 78.7 1.874 

Bangpakong 

Basin Prachinburi 

KGT.

13 27 5347 2296.5 0.429 966 0.181 751 0.140 

Bangpakong 

Basin Prachinburi 

KGT.

13A 20 4905.7 550.4 0.112 491 0.100 489 0.100 

Bangpakong 

Basin Prachinburi 

KGT.

14 52 366 284.8 0.778 372.8 1.019 359 0.981 

Bangpakong 

Basin Prachinburi 

KGT.

15 11 789 419 0.531 405 0.513 366.5 0.465 

Bangpakong 

Basin Prachinburi 

KGT.

15A 50 530 558 1.053 489.5 0.924 412.1 0.778 

Bangpakong 

Basin Chachoengsao 

KGT.

18 35 951 500 0.526 475 0.499 383 0.403 

Bangpakong 

Basin Prachinburi 

KGT.

24 11 121 280 2.314 188.5 1.558 186 1.537 

Bangpakong 

Basin Chachoengsao 

KGT.

25 12 243 123.9 0.510 107.5 0.442 68 0.280 

Bangpakong 

Basin Nakom Nayok 

KGT.

27 16 45 126.33 2.807 91.05 2.023 89.3 1.984 

Bangpakong 

Basin Chanthaburi 

KGT.

29 12 61 187.88 3.080 86.8 1.423 62 1.016 

Bangpakong 

Basin Prachinburi 

KGT.

33 19 1015 364.4 0.359 353.2 0.348 342.3 0.337 

Bangpakong 

Basin Prachinburi 

KGT.

34 13 1255 613.2 0.489 556 0.443 515.2 0.411 

Bangpakong 

Basin Sa Kaeo 

KGT.

38 9 289 300 1.038 167.5 0.580 111 0.384 

Bangpakong 

Basin Sa Kaeo 

KGT.

40 12 574 590 1.028 350 0.610 255.9 0.446 

Bangpakong 

Basin Sa Kaeo 

KGT.

41 8 123 133.3 1.084 94 0.764 53.3 0.433 

Bangpakong 

Basin Sa Kaeo 

KGT.

42 14 2558 358 0.140 328.1 0.128 297.6 0.116 

Bangpakong 

Basin Nakom Nayok NY.1 14 520 776 1.492 576 1.108 525 1.010 

Bangpakong 

Basin Nakom Nayok 

NY.1

B 31 519 535 1.031 468 0.902 452.5 0.872 

Bangpakong 

Basin Nakom Nayok NY.3 42 203 134.5 0.663 133 0.655 114.8 0.566 
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     TH.Max 1  TH.Max 2  TH.Max 3  

Basin Province 

Stati

on Yrs 

Ae 

(km2) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Qmax 

(m3/s) 

spec. Q 

(m3/s/km) 

Bangpakong 

Basin Nakom Nayok NY.4 32 128 542.4 4.238 429.2 3.353 390 3.047 

Eastern Coast 

Basin Chanthaburi Z.13 49 671 503.6 0.751 471.6 0.703 451 0.672 

Eastern Coast 

Basin Chanthaburi Z.14 32 245 654.8 2.673 428 1.747 390.4 1.593 

Eastern Coast 

Basin Chanthaburi Z.21 33 66 250.8 3.800 327.5 4.962 235.8 3.573 

Eastern Coast 

Basin Chanthaburi Z.28 32 267 211.2 0.791 164.6 0.616 121.7 0.456 

 

The following map illustrated the stations analysed for streamflow per unit of area. 

 

The below graph shows that the 9C-9T is at the upper boundary of streamflow per unit of area, the 

smaller the catchments are. Small catchments in the 9C-9T are located in the headwater areas, 

comprising steeper slopes and higher runoff yields. The light blue dots indicate the downstream 

sections of the 9C-9T, with the extensive flat terrain in Cambodia close to Tonle Sap.  
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ANNEX 2. REGIONAL HYDROLOGICAL MODEL AND MODELLING 

INTENSIVE PLAN 
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Mekong River Commission – Joint Project on Flood and Drought Management  

Regional Hydrological Model and Modelling Intensive Plan  

Virtual meeting 

November 2022 

 

1. Introduction 

The Joint Project on transboundary cooperation for flood and drought management in the 

Cambodian-Thai 9C-9T Sub-basin is currently being implemented with the technical and financial 

support of MRCS and the German Cooperation implemented by GIZ. ICEM, COT and PPIC are providing 

the technical backing for the project. Based on the priorities identified in Phase I and Phase II of the 

Joint Project, Phase III includes a component on capacity building for the members of the National 

Working Group. The 1st National Working Group (NWG) meeting in September 2020 provided input 

on the technical topics to be covered within the Capacity Building Programme for Phase II which was 

subsequently endorsed in-principle by the 2nd regional Steering Committee (SC) meeting held on 3rd 

November 2020.  

1.1. Hydrological model transfer and training 

A Modelling Intensive training workshop series is now proposed, that will comprise a small group of 

specialized hydrological modelling staff, to further progress expertise in the 9C-9T hydrological model 

that has been developed using the Talsim-NG package during Phase II of the Joint Project. This will 

build on the previous Modelling Intensive sessions conducted across four afternoon sessions in late 

October/early November 2021.  

The workshops will comprise a series of interactive training events conducted in English and led by 

the developer of the Phase II hydrological model, Dr Hubert Lohr. These will be conducted over 

multiple days in November 2022, with the aim to install the Talsim-NG 9C-9T model. The workshops 

will also familiarize MRC with the model, including outlining opportunities of what the model can offer, 

before it is more widely disseminated to line agencies or national committees at a later date.  

Prior to any prospective model dissemination by MRC, future model deployment objective will need 

to be discussed and aligned with MRC priorities, activities, tools and hydrological developments. As 

such, it is important to note that these workshops will not provide a detailed deep dive and step-by-

step guidance into the analysis and application of the model for different users in the 9C-9T sub-basin 

and Mekong Basin more widely.  

This plan sets out the proposed approach to deploy the Talsim-NG 9C-9T hydrological model for MRCS 

and build familiarity around the model, and specifically outlines: 

1. The objectives of the hydrological model transfer and training; 

2. An overview of the Talsim-NG model, including its deployment for the 9C-9T and future 

opportunities of the model through MRC; 

3. An overview of the hydrological modelling intensive approach, including proposed 

participants; 

4. An overview of the workshop agenda and content; and 

5. A summary of the pre-requisites to enable model transfer to the MRCS server.   
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1.2. Objectives of hydrological model transfer and training 

The objectives of the hydrological modelling intensive are to:  

1. Deploy the Talsim-NG 9C-9T model on the MRCS server and the client software for MRC staff; 

2. Provide training on the technical IT elements for hosting both the Talsim-NG Server and Client, 

including requirements for transferring, installing and hosting the model to the MRC server;  

3. To develop an understanding of the opportunities of the client-server model architecture of 

Talsim-NG; 

4. Identify prerequisites and concepts of hydrological modelling for the 9C-9T sub-basin, 

including benefits, strength and limitation; 

5. To develop an understanding of different approaches for applying the software and its post-

processing features, including implications for the 9C-9T sub-basin; and 

6. To develop an understanding of the opportunities of linking the model to the time series data 

repository of MRC.  

2. Overview of Talsim-NG 9C-9T hydrological model  

2.1. The Talsim-NG software package 

The Talsim-NG software has a wide range of applications for flood and drought management, 

supporting a wide range of possible modelling modules, which offer opportunities for various 

applications. For projects in South-East Asia, this includes capacity building, rainfall-runoff modelling, 

river basin modelling, crop water requirements, design floods and safety assessments and cause-

effect modelling (Figure 1). The software package can be used for both baseline desktop studies and 

also for operational use.  

Figure 1: Talsim-NG software applications and locations 

 

2.2. History of model development in Phase II 

The development of the 9C-9T hydrological model arose within the Joint Project Phase II, based on 

the following aspects:  

 Support the basin characterisation of the 9C-9T sub-basin in Phase II (2020-2021); 

 Identify hot-spots of flood and drought; 

 Help to support the conceptualisation of flood and drought mitigation measures; 

 Support other aspects, if possible, that were determined in Phase I and were continued in 

Phase II such as;  

o Identification of suitable locations for hydromet and flood warning improvements; 

o River Basin Master Plan. 
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Detailed modelling exercises were carried out in the Phase I of the 9C-9T Joint Project. The 

hydrological model developed in Phase I was coarse (48 catchments) and was not sufficient for the 

requirements of Phase II. Therefore, a raster-based model with 4298 catchments (using 2x2 km grid 

resolution) was established as part of Phase III.  

Hydrological model resolution Phase I 

 

 

 

Hydrological model resolution Phase II 

 

 

 

2.3. The Phase II hydrological model of the 9C-9T sub-basin  

The main Talsim-NG hydrological model features for the 9C-9T sub-basin are summarized below 

(Figure 2 illustrates the model setup): 

 Spatial resolution with 2x2 km grid with 4298 catchments; 

 Temporal resolution (time step is 24h); 

 Soil texture from the International Soil Reference and Information Centre (ISRIC) platform 

with six soil horizons; 

 Soil texture data translated to physical soil properties, including wiling point, field capacity, 

saturation and permeability; 

 Land use data from Landsat 2020; 

 Integrated crop water requirement calculations, following the FAO approach; and 

 Interlinked surface and sub-surface flow between catchments. 
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Figure 2: Talsim-NG model setup 

 

 

Flow components between catchments (cells) are interconnected. If soil downstream is saturated, 

flow from the upstream cell is impeded causing backwater effects. Surface flow accumulates from cell 

to cell.  

Calibration was performed based on the flow time series obtained from MRC (see Figure 3 below). 

The longest time series for calibration was available at the Sisophon station, where the temporal 

resolution was via a daily time step.  
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Figure 3: Sisophon station flow time series 

 

2.4. Training intensives conducted in Phase II 

Training intensives on hydrological modelling were conducted in a sequence of virtual meetings in 

Phase II, with training participants from MRCS and agencies of Cambodia and Thailand. The meetings 

focused on hydrological modelling in general. They also provided a short introduction to the 9C-9T 

model, including a practical exercise based on the Talsim-NG light model based on MS Excel. The 

Talsim-NG light model used an excerpt of the full 9C-9T hydrological model dataset. The full 9C-9T 

sub-basin hydrological model was not applied due to complexity and time constraints.   

2.5. Future opportunities for the 9C-9T sub-basin  

A number of opportunities exist for future use of the Talsim-NG server hosted by MRCS, which would 

require further review and discussion beyond the proposed training intensive. These include: 

 Connect the Talsim-NG server with the near-real time climate data repository at MRC and 

facilitate the regular and automatic update of precipitation and temperature time series; 

 Run the model regularly with ‘hot-starts’ to update the state of the 9C-9T sub-basin; 

 Perform more regular calibration and validation runs to improve and verify the model; 

 Enhance land use and crop data to obtain crop water requirements with a high spatial 

resolution; and 

 Add forecasts for precipitation to deploy the model as a forecasting tool. 

The above listed steps would enable the model to be embedded into the modelling framework and 

toolset of MRC for forecasting and flood and drought management, including for use as a detailed tool 

for flash flooding and as a predictive tool for stream flow.  

If further application of the model within MRC is supported, additional configuration/enhancement 

would be required to enable operational use, which is currently not within the scope of the 9C-9T Joint 

Project. This would also require additional training sessions (Stages 2 and 3 in table below). The entire 

process could therefore be seen as a three-staged process: 

Stage Objectives Outcome 

Stage 1: 

Introduction 

This training 

session 

 Introducing software to MRC and installation of Talsim-NG 

Server; 

 Installation of the client-software on computers of MRC 

staff; 

 Introducing opportunities of the model; and 

 Concept of the existing 9C-9T hydrological model, features, 

benefits, limitations and constraints. 

Installation and 

knowledge 

enhancement on the 

product as 

prerequisite for future 

model use 
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Stage Objectives Outcome 

Stage 2:  

Discussion and 

decision making 

 Discussion on further use of the model; 

 Options for integration into the data repository of MRC; 

 Options for operational use; and 

 Options to link users in the countries to the Talsim-NG 

server hosted by MRC. 

Options for decision 

making 

Stage 3: 

Implementation 

If Stage 2 is 

successful  

 Work plan and Terms of Reference; 

 Configuration; 

 Testing; 

 Outreach to stakeholders; 

 Training intensives following options determined in Stage 2.

Application of the 

model 

3. Hydrological Model transfer to MRC 

A number of prerequisites have been identified that require clarification prior to the training exercises, 

as identified in Section 6. These need to be in place prior to any training taking place. 

4. Hydrological modelling intensive 

4.1. Type of the training 

This training stage is conceived as introduction to the Talsim-NG model for MRCS, in order to get 

sufficient knowledge about the model and its opportunities. In addition, this will provide an 

opportunity to discuss possible further use of the model by MRC.  

The training combines presentations and practical sessions. The presentations aim to providing the 

background that is needed to execute the practical session. Participants will be provided with training 

tools and materials to download prior to the event, including the Talsim-NG Client installation and the 

Talsim-NG server installation for those who want to run the Talsim-NG server. While the Talsim-NG 

server training is very specific and only useful for those who intent to provide the Talsim-NG server 

functionality, the training on the Client is useful for a wider community.  

The first session is dedicated to reviewing the installation process and performing the installation; one 

session for the Server and one session for the Client. The server installation session will cover the “how 

to” dedicated to the server. This enables the administrator to understand the mechanisms for how 

the server responds to Client requests, the steps needed for server operation and how to manage new 

users.  

One session will be dedicated to the Client installation and related processes, to facilitate an 

understanding of possible options for using the Client. It is important to note there is a range of 

options for using the Client and all of these cannot be addressed in one session. The most important 

options, however, will be covered.  

All other sessions will relate to the 9C-9T dataset including time series updates.  

4.2. Required background for participants 

The event is targeted at those technical staff with a high level of background expertise in modelling of 

water resources, who use hydrological models on a regular basis for their work, and who are expected 

to support in the implementation of Joint Project activities. 

They should be technical staff with strong background in: 

 IT and data management; 

 Hydrological modelling; 

 Planning and management of water resources and water infrastructure;  

 Flood and drought management, monitoring and early warning; and 

 Watershed management and rehabilitation. 

At this introductory stage, it is not intended to invite experts from Project countries (Cambodia and 

Thailand) or from line agencies to this intensive.  
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4.3. Suggested participants 

Prior the commencement of the training workshop, the names and details of the proposed model 

users participating in the meeting will need to be established. Proposed training participants include:  

 7 staff from the MRC Regional Flood and Drought Management Centre, including; 

o 3 forecasters; 

o 1 meteorologist; 

o 1 GIS expert; 

o 1 database expert; 

o 1 IT expert;   

 1-2 staff from the MRC Technical/IT Division. 

4.4. Other attendees 

In addition, the following individuals and agencies would participate: 

 GIZ representatives, including 

- Nike Hestermann, Development Advisor, MRC-GIZ. 

 ICEM/COT/PPIC team, including 

- Hubert Lohr, International Expert; 

- Harvey Rich, ICEM Project Manager; and 

- Nguyen Thi Phuong Thao, ICEM Project Coordinator. 

5. Overview of proposed training workshops 

A proposed agenda and session overview is presented below, followed by a detailed agenda for each 

workshop day. 

It should be noted that a preparatory meeting has been held to discuss the pre-requisite items 

outlined below, as well as the suggested participants listed above. 

Session Topic Participants Duration 

1) 1 November Deployment of Talsim-NG Server on an MRC 

computer 

 Configuration of the server 

 Understanding of the data management 

 Creating new users 

IT staff from Flood 

and Drought Centre/ 

MRCS HQ (depending 

on where server is 

hosted) 

3.5 hrs. 

2) 16 November Installation of Talsim-NG Client on one (or more) MRC 

computers 

 Installation 

 Configuration 

 Data management 

IT staff from Flood 

and Drought Centre/ 

MRCS HQ (depending 

on where server is 

hosted) 

MRC flood and 

drought centre staff 

3.5 hrs. 

(depending 

on the 

number of 

computers) 

3) 21 November Training on Talsim-NG Client 

 Options of how to perform simulations 

 Using the Client efficiently 

 Application of additional tools 

MRC flood and 

drought centre staff 

4 hrs. 

4) 23 November Training on 9C-9T model 

 Practical use what has been demonstrated 

in session 3 

MRC flood and 

drought centre staff 

3 hrs. 

5) 24 November Training on Talsim-NG Client 

 Practical use what has been demonstrated in 

session 3, including bringing results to GIS 

MRC flood and 

drought centre staff 

3 hrs. 

6) 25 November Training on 9C-9T model (optional) 

 9C-9T model 

MRC flood and 

drought centre staff 

3 hrs. 

 Total number of hrs.: 20 (2.5 days), 6 sessions 
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Modelling Intensive Day 1: Deployment of Talsim-NG Server on an MRC computer 

This session will be focused on the deployment of Talsim-NG Server on an MRC computer, ideally a 

server in MRC Environment, for IT staff with MRC admin credentials. 

Time Activities Presenter/Facilitator 

14:00 – 14:10 (10 min) Welcome and introductions MRC representative 

14:10 – 15:10 (60 min) Deployment / installation ICEM team 

15:10 – 15:40 (30 min) Configuration of the server  All participants 

15:40 – 15:55 (15 min) Afternoon tea break  

15:55 – 16:55 (60 min) Understanding the data management  ICEM team 

16:55 – 17:20 (25 min) Creating new users Participants with support of ICEM team 

17:20 – 17:30 (10 min) Wrap up day 1 All participants 

Modelling Intensive Day 2: Installation of Talsim-NG Client on one (or more) MRC computers 

This session will be focused around the installation of Talsim-NG Client on one (or more) MRC 

computers, for IT staff with MRC admin credentials. 

Time Activities Presenter/Facilitator 

14:00 – 14:10 (10 min) Welcome and check of pre-requisites Nominated participant  

14:10 – 15:45 (95 min) Installation ICEM team 

15:45 – 16:00 (15 min) Afternoon tea break  

16:00 – 16:30 (30 min) Configuration Participants with support of ICEM team 

16:30 – 17:20 (50 min) Data management Participants with support of ICEM team 

17:20 – 17:30 (10 min) Wrap up day 2 ICEM team 

Modelling Intensive Day 3: Training on Talsim-NG Client 

Time Activities Presenter/Facilitator 

13:30 – 13:40 (10 min) Welcome and recap of day 2 Nominated participant  

13:40 – 14:25 (45 min) Options on how to perform simulations ICEM team  

14:25 – 15:25 (60 min) Using the Client efficiently (1) All participants 

15:25 – 15:40 (15 min) Afternoon tea break  

15:40 – 16:40 (60 min) Using the Client efficiently (2) Participants with support of ICEM team 

16:40 – 17:20 (40 min) Application of additional tools Participants with support of ICEM team 

17:20 – 17:30 (10 min) Wrap up day 3 ICEM team 
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Modelling Intensive Day 4: Training on Talsim-NG Client 

Time Activities Presenter/Facilitator 

14:00 – 14:10 (10 min) Welcome and recap of day 3 Nominated participant  

14:10 – 15:00 (50 min) Introduction of the 9C-9T system ICEM team  

15:00 – 15:15 (15 min) Afternoon tea break  

15:15 – 16:05 (50 min) Understanding the 9C-9T system and dataset ICEM team  

16:05 – 16:50 (45 min) 
Use and change the dataset and perform 

simulation runs 
All participants 

16:50 – 17:00 (10 min) Wrap up day 4 ICEM team 

Modelling Intensive Day 5: Training on Talsim-NG Client 

Time Activities Presenter/Facilitator 

14:00 – 14:10 (10 min) Welcome and recap of day 4 Nominated participant  

14:10 – 14:55 (45 min) 
Using GIS through post-processing tools of the 

software package Talsim-NG 
ICEM team  

14:55 – 15:10 (15 min) Afternoon tea break  

15:10 – 16:10 (60 min) 
Practical session: Use the Talsim-NG Grid tool to 

bring results to GIS 
All participants 

16:10 – 16:50 (40 min) Interaction client and server, server API All participants 

16:50 – 17:00 (10 min) Wrap up day 5 ICEM team 

 

Modelling Intensive Day 6: Training on Talsim-NG Client (optional) 

Time Activities Presenter/Facilitator 

14:00 – 14:10 (10 min) Welcome and recap of day 5 Nominated participant  

14:10 – 16:00 (110 min) Q & A, details on demand ICEM team  

16:00 – 16:15 (15 min) Afternoon tea break  

16:15 – 17:00 (45 min) Workshop wrap up, comments and questions All participants 
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6. HYDROLOGICAL MODEL TRANSFER TO MRC 

Pre-requisite for model transfer  

A number of prerequisites have been identified that require clarification prior to the training exercises 

– these need to be in place prior to any training taking place. 

Server side: 

The model transfer and associated training is fundamentally based on a few core pre-requisites, 

including: 

 Availability of a virtual or a physical server based on Microsoft Windows; 

 Accessibility of the server by virtual remote connections with administrative credentials; 

 Storage on the server ideally > 100GB to accommodate time series, datasets and possible 

results for exchange between users; 

 Upload and download speed with a minimum of 5 Mbps. The upload rate determines the 

server’s capacity to provide both time series and results; 

 Ideally, Microsoft Access is available on the server. If not available, the configuration of the 

Talsim-NG server database is can be completed externally and the final *.mdb copied to the 

server; 

 The server requires the .NET framework 4.8; 

 The server requires the Microsoft Windows Communication Foundation (WCF) framework. 

WCF is usually part of a Microsoft Server installation. It must be activated if not already;  

 The installation of the operating system should be English; and  

 Installation of Notepad++ as ASCII Editor. 

The Talsim-NG server can work in an encapsulated environment. This means that the server does not 

need any connections to the intranet on which the server is hosted. The only pre-requisite is access 

to the Internet. This ensures that no malicious software can enter the host’s space.  

The requirements for making backups of the Talsim-NG server environment can be based on a simple 

process of compressing the data repository in regular intervals, ideally on an external hard drive. It is 

recommended to apply a synchronization tool which safes only changes. Users must also be 

established on the server side. This requires a) to create the necessary folders that come to make the 

server work with a user and b) to enter the user in the Talsim-NG server database.  

Client-side: 

A Client requires the installation of the Talsim-NG Client software. Each Talsim-NG user requires such 

an installation. The installation requires administrative credentials. The Client-side pre-requisites are: 

 Storage on the Client-side is ideally > 100GB to accommodate time series, datasets and 

results; 

 Upload and Download rate with a minimum of 5 Mbps. The upload rate determines the 

Client’s capacity to upload time series and results to the server. The download rate determines 

the Client’s capacity to receive data from the Talsim-NG server; 

 The Client requires the .NET framework 4.8; 

 The installation of the operating system should be English;  

 Installation of Notepad++ as ASCII Editor; and 

 The Client requires a specific date/time format (dd/mm/yyyy hh:mm) and “.” as decimal 

symbol. Note the American way of writing a date with preceding MM does not work. 

Process for model transfer 

Server side: 

Having all pre-requisites at the server side fulfilled, the transfer can take place. Transferring the 

Talsim-NG server and the data is a simple copy-paste process to the server’s machine. All required 

tools that are not Microsoft products are shipped with the package of the Talsim-NG server.  

The configuration files are XML-based formatted ASCII files which can be edited with a standard ASCII 

Editor like Notepad++.  
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Client-side: 

The data repository for the Client is also a simple copy-paste process. However, the MB that needs to 

be transferred is high, especially if all results are copied. It is recommended to provide a link from 

where the data can be downloaded. In theory, the data can be copied to any place on the Client’s hard 

drive. In practice, a clear structure is recommended to a) ease the configuration process and b) to 

enable a seamless connection to the Talsim-NG server. 

The configuration that enables the connection from Client-to-server depends on the location where 

Talsim-NG datasets are copied to. If the default path is used, no adaptation of the configuration is 

needed.  
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