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Flood Risk Mapping Using Gis-based Multi-Criteria Analysis:  
Songinokhairkhan District Case Study 

Batbold Badamdorj (batbold9909@gmail.com)  
National University of Mongolia, Ulaanbaatar, Mongolia 

Accurate flood risk assessment is an important component of flood mitiga-
tion in urban areas. The aim of this study is to develop accurate flood risk maps 
in Songinokhairkhan district, Ulaanbaatar, Mongolia. The potential flood risk 
areas in the Songinokhairkhan district were identified using geographical infor-
mation systems (GIS)-based multi-criteria analysis along with the application of 
Analytical Hierarchy Process methods to define and quantify the optimal selec-
tion of weights for the criteria that contribute to flood risk. And the flood models 
were created by using Hydrologic Engineering Centers River Analysis System 
(HEC-RAS) software in the catchment areas of flood risk areas to determine the 
total flooded area, the flooded residential area, and the number of flooded unit 
areas at certain times and with a certain amount of rain.  

Study of the Ostracods in the Vicinity  
of High Bogdo Mountain 

Belgutei Bold (belguteib@mas.ac.mn)  
National University of Mongolia, Ulaanbaatar, Mongolia  

Study of Ostracods of Cretaceous period started since the mid of 1950s 
with the geological work of burning minerals in Mongolia (Galeeva, 1955; Lyu-
bimova, 1956). Since that time study of Ostracods became most important en-
deavor to investigate structure, width comparison, sediment age of continental 
Cretaceous sediments on the basis of biostratigraphic grounds. It is equally im-
portant to investigate taxonomy of Ostracods to determine stratification of Cre-
taceous-Paleogenic sediments. New period of the study of continental Creta-
ceous-Paleogenic Ostracods started with the work of Soviet-Mongolian, Polish-
Mongolian joint geological, paleontological expeditions since the mid of 1960s. 
Wide scale investigation was carried out to study structure, taxonomy, and struc-
ture components of Ostracods, to determine their biogeography and biostratigra-
phy, general patterns of development of Ostracods during each period of their 
evolution, mutual connectivity of families and species of Ostracods (Khand, 
1970).  



32

Challenges and Opportunities of Mongolia's Response  
to Mitigate Climate Change under the Paris Agreement:  

Taking the Energy Sector as an Example 

Kh. Selenge (selengee_kh@mas.ac.mn) 
Institute of International Affairs of Mongolian Academy of Sciences  

Ulaanbaatar, Mongolia 

The Paris Climate Agreement, ratified by the United Nations Framework 
Convention on Climate Change (UNFCCC), aims to limit global warming to 2 
degrees Celsius and, if possible, to no more than 1. 5 Celsius. Although Mon-
golia's greenhouse gas emissions (GHG) account for only a small part (0. 09 %) 
of the world's total GHG emissions, the per capita greenhouse gas emissions are 
2. 7 times higher than the world average. In accordance with the commitments 
of the Paris Agreement, Mongolia has set a target of reducing GHG emissions 
by 14 % by 2030 compared with 2010, and intends to mitigate 4. 9 million tons 
of carbon dioxide (CO2) in the energy sector. Although to achieve this goal, the 
country faces challenges of policy and legal planning, over-reliance on solid 
fuels, lack of infrastructure and technological development, but it still needs to 
further increase renewable energy, promote the green investment and upgrade 
the energy infrastructure as well as actively participate in energy integration 
through regional cooperation mechanisms. If all the targets are met, it will be 
possible to mitigate GHG emissions by 28 % by 2030 thereby accomplishing the 
United Nations (UN) Sustainable development goals.  

Validating drought indices using in situ data 

Bilguun Soyolbaatar (17b1num1859@stud.num.edu.mn) 
National University of Mongolia, Ulaanbaatar, Mongolia 

The average temperature for Mongolia in 2020 was 1. 1°C, making the year 
one of the 6th warmest years recorded since 1940, reported the National Agency 
of Meteorology and Environment. Drought is a natural and recurrent phenome-
non. It is considered a natural disaster’ whenever it occurs in an intensive man-
ner in highly populated regions, resulting in significant damage (material and 
human) and loss (socioeconomic). Comparing the deviation of the average 
monthly air temperature from the multi-year average, January to May 2020 is 1 
°C to 5 °C warmer than the multi-year average, and April is the warmest month 
compared to the last 5 years. As a result, severe drought has happened in the 
western and central parts of Mongolia. Mongolia has the 17th largest territory in 
the world. For drought monitoring “Moderate-resolution Imaging Spectroradi-
ometer (MODIS)” had been used since 1999 in Mongolia. Therefore, using a 
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medium resolution remote sensing sensor such as Landsat OLI is more precise 
to calculate the correlation between the in situ data and vegetation indices. This 
research tried to examine the capability of Landsat OLI surface reflectance 
bands, vegetation indices, and drought indices for drought monitoring in the 
semi-arid lands of Tuw and Selenge province areas from 2015 to 2020. Also, 
above-ground biomass (ABG) and soil moisture has been derived by 
in situ research during the period. Calculating 4 types of correlation, the regres-
sion between in situ data, and remote sensing derived vegetation, drought indi-
ces validating which index is suitable for Mongolian semi-arid region.  
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Numerical Simulation for Thunderstorm Cases Over  
the Ulaanbaatar Area 

Ganbold Boldbaatar (batbold9909@gmail.com), Jambajamts Lkhamjav 
National University of Mongolia, Ulaanbaatar, Mongolia 

This study is concerned with the main mechanisms of thunderstorm over 
the Central Mongolia and the characteristics of the responsible synoptic systems. 
The study fields used for the synoptic-scale analysis are taken from datasets of 
the six-hourly ECMWF/ERA reanalysis data with 0.75×0.75 resolution. In this 
study, the Weather Research and Forecasting (WRF) modeling system was used 
to simulate five thunderstorm cases in 2019. As shown in several case studies 
using the Weather Research and Forecasting (WRF) model with double moment 
microphysics scheme the National Severe Storms Laboratory (NSSL). The per-
formance of the model is verified with the surface meteorological AWS obser-
vations from National Agency Meteorology and Environment Monitoring 
(NAMEM), Mongolia Also, used lightning alerting data used from local obser-
vation point of Global Lightning Dataset (GLD360) network. The synoptic pro-
cesses that contribute to the formation of thunderstorms represent a convergence 
lines associated with frontogenesis and cyclogenesis over Central Mongolia. 
This study shows that our simulation results for prediction of thunderstorm with 
reasonable accuracy.  

Statistical Analysis of fog Near the Buyant-Ukhaa Airdrome 

Badamkhand Tserennadmid (badamkhand. num@gmail.com) 
Jambajamts Lkhamjav (jambajamts@num.edu.mn) 

National University of Mongolia, Ulaanbaatar, Mongolia 

Fog is production of thermodynamical phase transition for water vapor and 
droplet at the near of surface. Therefore, water droplets or ice crystals formed 
accumulating at the near of surface, it usually lowers visibility. There are two 
types of water, also three phases of water when temperature is minus in the fog. 
In our country, fog has a strong effect on the takeoff and landing of an airplane 
therefore the method of predicting fog is very important. A total of 96 cases of 
fog from 1990–2020 measurements near the Buyant Ukhaa airdrome are exam-
ined in this study. All the cases are classified into evaporation, mixing, cooling 
(radiation and advection), frontal, and origin of the fogs were studied. The annu-
al trend was created based on the number of fog cases, and statistical analysis 
and variance analysis were performed on all cases data.  
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