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Foreword 

 

 

 

 

Welcome to Mongolia  

Dear Fellow Soil Scientists, 

 

 

We are delighted to host the ñWRB Soil Classification Official Excursion-2019ò here in 

Mongolia. This is a special year for Mongolian Soil Science and a great opportunity to 

network with International Soil Scientists.  

The 1st Mongolian WRB Soil Classification Map was done by international soil scientistsô 

team1 twenty years ago and since then many other maps have been produced up to date.  

Certainly, this excursion will contribute a lot to the understanding the WRB Soil 

Classification and train Mongolian soil scientists at the international level.  

Overall, it promises to be great two weeks of soil science and a fabulous opportunity to update 

our soil classification. 

Thank you very much for your interest in Mongolian Soils and I do hope that you will enjoy 

Mongolian beautiful landscape. 

 

Sincerely, 

 

DR. BAATAR RAVJAA, Senior Soil Scientists 

 

                                                           
1 Authors: Baatar Ravjaa, Yohann Jakob, Lkhamsuren N 
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Route of the trip  
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PROGRAM - Route 

 

 

Day Date Distance 

1 

 

28.July.2019 Arrival in Ulaanbaatar - 100 km 

Overnight in hotel 

2 29.July.2019 Ulaanbaatar to Kharkhorin - 370 km (Uvurkhangai province)  

Profiles M1, M2: soil analyses were done using the methods in 

Mongolia 

Overnight in Ger-Camp 

3 30.July.2019 Kharkhorin to Tariat (Arkhangai province) ï 300 km  

Profiles P1, P2, P3 

Overnight in Ger-Camp 

4 31.July.2019 Tariat to Tosontsengel (Zavkhan provinces) ï 240 km  

Profiles P-01-09, P-02-08,  

Overnight in Ger-Camp 

5 1.Aug.2019 Tosontsengel to Uliastai (Zavkhan province) ï 240 km 

P-02-10 

Overnight in hotel 

 6 2.Aug.2019 Uliastai (over Altai) to Bogd (Bayankhongor province) ï 750 km 

Overnight in tent 

 
7 3.Aug.2019 Bogd (Bayankhongor province) - 100 km 

Profiles P11, P12, P13 

Overnight in tent 

 
8 4.Aug.2019 Bogd to Dalanzadgad (Omnogovi province) ï 600 km  

Profile P14 

Overnight in hotel, Dalanzadgad 

 

 

 

9 5.Aug.2019 Dalanzadgad (Omnogovi province) ï 100 km 

Profiles X1, X2, X3 

Overnight in hotel, Dalanzadgad 

 
10 6.Aug.2019 Nomgon (Omnogovi province) ï 300 km 

X5, X6, X7 

Overnight in hotel, Dalanzadgad 

 11 7.Aug.2019 Dalanzadgad to Tsagaan Suvarga (Dundgovi province) ï 200 km 

Profile X4,  

Overnight in Ger-Camp 

12 8.Aug.2019 Tsagaan Suvarga to Mandalgovi (Dundgovi province) ï 200 km 

Profile X8, X9 

Overnight in hotel 

13 9.Aug.2019 Mandalgovi to Ulaanbaatar - 300 km 

Profile M3 (soil analyses were done using the methods in 

Mongolia) 

Overnight in hotel 

 14 10.Aug.2019 Departure 



 5 

 

 

        

 

 

 

 

 

 

 

 

 

 

Peter Schad (Head, WRB Working Group) 

 

 

 

 

COORDINATING TEAM 

 

 

Karl Stahr (Germany) 

 

Baatar Ravjaa (Mongolia) 

Undrakh-Od Baatar (Mongolia) 

Munkhbat Batjargal (Mongolia) 

 

Florian Schneider (Germany)  

Waldemar Spychalski (Poland) 

Maxine Levin (USA) 

 

Duulal Erdene (Mongolia) 

Jargalan Gerelsaikhan (Mongolia) 

Otgondelger Oldokhsuren (Mongolia) 

 

 

 

 

http://www.uni-goettingen.de/de/212970.html
http://www.uni-goettingen.de/de/212970.html


 6 

ARKHANGAI PROVINCE  

 

 
 

KHORGO VOLCANO in Tariat Soum   
PROFILE  1  

PROFILE  2  

PROFILE  3  

 

 

Brief Introduction about the province  

 

Arkhangai province covers 55 thousand square km2 of central Mongolia. The western, southwestern 

and southern parts of the Khangai Mountains and its branches are located at 2400-3500 meters above 

sea level and the Tarvagatai Mountains are over 3000 meters high in the north-west. There are streams 

and forests. The mountains and valleys are located at a height of 1000-1500 m above sea level in the 

east and northeast. 

There are lakes of Terkhiin Tsagaan lake (61 km2, 2060m a.s.l), and of Ogii lakes (25 km2) in 

Arkhangai province. The Khangai Nuruu has large rivers and numerous streams, including northern, 

southern Tamir, Terkh, Chuluut, Hanui, Manchu, Gichgene and Orkhon rivers. 

The 15% of the province territory is covered by h ʠʥʵʩ ʭʘʨ ʤʦʜʦʥ larch forests. The valleys and the 

steppes are dominated by humus rich dark and brown soils. Grass dominating populations dominates 

in dense vegetation. In the Taiga Belt, permafrost is widespread. Relief and its unique geographical 

features make up the climate of the high mountain and steppe conditions of the province, creating a 

pattern of precipitation, heat, and solar radiation. 

Geography. Arkhangai aimag is a mountainous province which is located on the Northern slopes of 

the Khangai Mountains of Mongolia. The altitude is 2,414 meters above sea level, and the highest 

peak is Kharlagtai Peak with the height of 3,539 meters while the lowest point is on the cross of 

Orkhon and Tamir rivers at 1,290 metres. The area consists of high mountains, forests and steppes and 

it borders to Khuvsgul Aimag (north), Bulgan Aimag (north east), Uvurkhangai Aimag (south east), 

Bayankhongor (south) and Zavkhan (west) respectively. Granite from the Old Stone Age was found 

from the northern part of the aimag while sandy rocks from the western part. Also, iron ore around 

Tamir River, volcano rocks in Suman River Basin and precious stones are found in this aimag. 

Soil. Soil is mainly scattered grey, sandy brown, black and black brown soils of pasture land and 

forests. 

Meteorology. In the Tsetserleg Sum, the center of the aimag, average air temperature is 0.1°C and, in 

January -15.6°C and in July +14.7°C. Khangai Mountain Range is one of the places with high 

precipitation where the annual precipitation fall in Tsetserleg is 344mm. Average wind speed is 2.6m 

sec-1 that reaches up to 3.5m sec-1 during April, the windiest month of the year. 

Wind. Like the rest of our country, Arkhangai province is dominated by the north and north-west 

winds. However, depending on the nature of the depressions, the frequency of the wind varies. For 

example: Southwest and south-west bordering Erdenemandal soums reach 20 to 22%, while wind 

speeds in other areas are less. The average annual wind speed is 2-3 m s-1 in the mountains of the 

eastern steppe zone. In wind with speed of 19-20 m s-1 occur once every 1 year and wind with speeds 

of 25 m s-1 once every 20 years. 

Air temperature. Near the rivers of Tsahir, Tariat, Ikh Tamir, North Tamir, Chuluut, Hanui and 

Manhui, the annual mean air temperature is -2°C to -50Áʉ, in the eastern part of the Khangai mountain 

0°C to 20°C.  
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The mean temperature in January is -20°ʉ, in Terkh and Chuluut valley -22°C to -25°ʉ. Maximum 

absolute temperature reaches 35°C and the absolute minimum temperature reaches -53°ʉ. 

 

 
 

Precipitation. The mountainous areas have 400 mm precipitation per year, 300-400 mm in the valleys, 

less than 300 mm in the east and southeast areas. The 93.2-95.5% of the annual precipitation falls in 

summer time.  

 

 
 

Geology. The composition of most volcanic rocks in this area is basaltic. Most often one can find 

basaltic lava with concise flows and sometimes there are lavas rich in gas with zeolites and carbonate 

precipitations. As well volcanic ashes can be found. Those developed when the magma is cooled down 

quite quickly and the gas inside the magma is set free. Other rocks in this area are: granite, 

metamorphic rocks and serpentinites. The landscape is mainly defined by different basaltic lava 

streams with tephra above at some locations. 
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Geology of Tariat sum, Arkhangai ï Khorgo Volcano
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At National Park Khorgo - Terkhiin Tsagaan Nuur is located in the province (Aimag) Archangai 

on the northern edge of the Khangai Mountains. The distance to the provincial capital Tsetserleg is 

150 km. 

The Khorgo - Terkhiin Tsagaan Nuur National Park covers an area of 773 km². It is named after the 

extinct volcano Khorgo, the area was already protected in 1965, and later the lake Tsagaan Nuur. The 

reserve was extended in 1995 and declared a national park. 

The volcano Khorgo lays at the height of 2240 m a.s.l. This is approximately 100 m deep and 200 m 

wide crater. There are two sub-craters of the volcano and around the volcano there is an extensive lava 

field, which was formed at the last eruption 7700 years ago and has only sparse vegetation of larch and 

shrubs. In the area of the lava field there are several caves such as the "Cave of the Yellow Dog". 

Khorgo Volcano is located 10 km east of Lake Tsagaan Nuur (2060 meters a.s.l). It was created by the 

volcanic eruption 7700 years ago lava flows dammed a river, so that the rising water level filled a part 

of the level. The fish-rich lake is 16 km long, 4-6 km wide and up to 20 m deep. Its name means 

"white lake", the lake is covered by ice until the end of May. The main drainage of the lake is the 

Suman River, which leaves the lake in the east and flows in places between dark basalt. The most 

important tributary is the river Terkh. 

The National Park Khorgo Terkhiin Tsagaan Nuur is one of the main attractions of Mongolia. On its 

north and south shores there are several yurt camps to accommodate tourists. 

Not far east of the national park lies the soum (village) Tariat. 

At this site one can see old basaltic lava streams which are easily weathered, and the surface is already 

oxidized (the surfaces are not shiny or vitreous anymore). But some volcanic bombs are nearly 

unweathered and adjoining rock (e.g. granite) is enclosed in some specimen.  

 

        
 

 

Khorgo Volcano 
 

Khorgo Mountain is a dormant volcano which lies on the east of the Terkhiin Tsagaan Lake. The 

Khorgo crater, situated at an altitude of 2.210 meters with a diameter of 20 meters and depth of 70 to 

80 meters, is the most interesting at all. The Khorgo volcano is covered with basalt. The northern slope 

is covered with Siberian Larch.  

It has been protected since 1965, fully in 1997, to safeguard spectacular mountain scenery and 

endangered fauna and flora.  

There is no lake in this crater, but clouds of steam jet out it is crevices forming ice molds in winter, 

which from a distance look like large flocks of sheep scattered on the mountain. Near the crater there 

are dozens of small caverns with stalactites hanging from their ceiling and walls.  

About 8000 years ago volcanic lava flooded in the valleys nearby. These areas are covered today by 

small forests of Siberian larch and a great variety of berries and flowers. In the woods there are lots of 

deer, wild goat and other animals, as well as various kinds of birds such as Red Deer, Siberian Deer, 

Wild Boar, Ruddy Shel-duck and Duck.  

 

The soil profile 1 is on the west site of Khorgo. Profile 2 is in the east site of Khorgo near the entrance 

of the National park. The third profile is in front of Tariat soum.  
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Vegetation: The volcano is covered with a Larix sibirica forest with a spare herbal layer. All in all the 

Vegetation looks nearly undisturbed. Because of the highly limited 

water resources the Larches growing very slowly. That means that most 

of the trees are more or less crippled and most of the trunks are too 

small for a use as timber. Maybe thatôs one of the reasons why this area 

is still looking quite natural. The different Basalt streams are clearly 

visible in the vegetation. In some areas, where the Larches have a better 

access to water and nutrients, they grow denser and bigger.  

The herbal layer includes many species which are cultivated in the mid 

Europe´s home gardens. For Example Potentilla fructicosa is also 

growing around the studentôs dorm in Hohenheim. But the longer you 

walk up the volcano the clearer gets the damages of the pilgrims and 

tourists. Most of them are walking on the path, which is a ruderal 

habitat. The seeds of the ruderal plants are probably spread among the 

path by sticking in the profile of the shoes. Some of the Visitors leave 

their rubbish in the volcano area which attracts some animals as mice.  

 

 

 

List of the plant species: 

 
Potentilla fructicosa, Potentilla cf. Sericea, Festuca ovina, Bupleurum bicaule. 

Artemisia cf. Frigida, Sagina sp. Thymus cf. Mongolicus, Silene repens 

Galium verum, Dianthus versicolor, Liridaceae, Viccia cracca, Draba aizoides 

Carex spec. (sempervirens cf.), Chenopodium acuminatum, Taligtum alpinum 

Sanguisorba officinalis, Bupleurum scorzonerifolium, Aster alpinus 

Agropyron cristatum, Allium, Polygonum angustifolium, Saxifraga spec. 

Stellaria cf. Crassifolia, Spiraea salicifolia, Carex spec. (alba cf.) 

Berberis sibirica, Polygonum viviparum, Potentilla cf. acaulis (3 Blätter) 

Viccia cf.unijuga, Sedum hybridum, Larix sibirica, Lonicera cf. altaica (blaue Beeren) 

Clematis alpina subsp. Sibirica, Astragalus mongholicus Bunge, Acentium cf. septentrionale 

Composite sp., Rhodiola rosea, Pulsatilla cf. Flavescens, Ribes uva-crispa , Ribes altissimum 

Myosotis cf. Krylovii, Orostachys cf. malacophylla Crassulaceae (Sempervivium)  

Allium spec. (Lauch), Artemisia cf. Tanacetifolia, Pedicularis cf. Amoena, Poa spec., 

Valleriana alternifolia (Valeriana officinalis subsp. alternifolia), Gentiana cf. barbata 

 

 

 

 

Crippled Larix sibirica 
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Zavkhan province 

 

Zavkhan is one of the 21 aimags of Mongolia, located in the west of the country, 1,104 km 

from Ulaanbaatar. Its capital is Uliastai. The aimag is named after the Zavkhan River, which 

forms the border between Zavkhan and Gobi-Altai aimag.  

 
Tosontsengel (meaning ñOil happinessò) is a sum of Zavkhan aimag in western Mongolia. It 

is the largest sum and sum center in Zavkhan aimag after its capital. It was founded in 1923. 

 
Tosontsengel sum is located in the northeast part of Zavkhan Aimag. The Ider River divides 

the sum's territory into two parts. The highest point is Bayartyn Ereen Uul mount, at 2,593 

meters (8,507 ft.).The climate is quite extreme and is one of the coldest areas in Mongolia. 

The temperature was recorded at -53 ° C and temperature difference was +38 ° C in summer. 

The Tosontsengel sum is relatively well-connected. It is connected to 838 km from 

Ulaanbaatar, Uliastai (181 km), Murun (213 km), Tsetserleg (361 km) and Ulaangom (573 

km). It is also 307 km from the Russian border. 

Zavkhan province has an area of 82 thousand square kilometers. The Khangai Mountains has 

the highest mountain ranges such as Otgontenger (4031m), and Mount Gants, Zagtai, Dakht, 

Solongot, and Khalzan Selogt from 2,500 to 3,100 meters from the Hangai Mountains. The 

Zavkhan aimag is within the Khangai Mountains water basin, and its water supply varies 

across natural geographic zones. Ider, Tes, Buyant and Zavkhan rivers that originate from 

Khangai River. These rivers are providing water along the rivers such as Tegsh, Chigintai, 

Bogd, Shar Uul, Buyant, Shiree, Yarga, Zaisan, Khatseel, Zart and Khingon. 

Thermal engine.  Air temperature is the main indicator of the climate of the region. Due to 

the large differences in Zavkhan aimag, the variability of temperature during the winter and 

summer is quite high. The air temperature fluctuates from 0,7 degrees to -6,9 degrees. In other 



 12 

words, the annual average temperature is 7.6 degrees. Average annual temperature has a 

widespread prevalence in west, southwest to east and the north-east of the province. The 

colder months of the year are in January, and the average monthly temperature in northern 

and eastern provinces reaches 28-32 degrees. During the winters, the temperature drops 

dramatically. Some cold winter reaches 49-56 degrees in the Khangai Mountains, Tarvagatai, 

Bulnai and Tagniin basin. 

Functional mode.  Relative humidity during the warm season is 40-79 % in mountainous 

areas and 25-45 % in the Gobi and lake areas. The air in the gobi and lake areas are very dry. 

In recent years, the relative humidity of the day decreased to 5-8 percent  

Precipitation. Precipitation varies across regions, ranging from 199 to 228 mm in the 

Khangai Mountains, Bulnai, Tarvagatai, Tagna hills and mountains, and 83-110 mm in the 

Gobi and the hills of the great mountains, and 115-192 mm in other parts of the country.  

Wind. Average annual wind speed in Zavkhan aimag is 2.0 m / s in the mountains and 3.1 

m/s in the Gobi steppes. Especially in the spring it is very windy. The number of days with 

strong winds of 15 m / s is 7-22 on yearly average. The maximum speed of the wind reaches 

20-40 m / s. The number of days with dust storm is 29-76 days in mountainous and steppe 

regions, and 80-105 days in Uliastai and Durvuljin soums. In the winter, the prevailing winds 

change in spring and spring shifts, but it is unique from the environmental flows and the 

landscape. 

Geography. It lies in the northwestern part of Mongolia between 930 16' to 990 12 'east 

latitude and 460 33' to 500 23' north latitude. It is 610 km from north to south, 520 km from 

west to east, with an area of 82,500 km². Tosontsengel soums southern part is at the bell of 

Tarvagatai hills. The climate is quite extreme and is one of the coldest places in Mongolia. 

Mongolia's Khangai Mountains main part Tarvagatai Hills is at the center of Tosontsengel. 

Underground natural resources are not well studied, but the aboveground resources are the 

main source of livelihood for the people of the soum. 
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BAYANKHONGOR PROVINCE  

 
Bogd Soum   

 

 

PROFILE  P11 

PROFILE  P12  

PROFILE  P13  

PROFILE  P14  
 

 

Brief Introduction about the province  

 

Bayankhongor aimag was formed in 1941 with the establishment of the Bayankhongor 

Citizen's Assembly. Bayankhongor aimag has an area of 116.0 thousand square kilometers, is 

elevated to 974-2435 m above sea level. The population of the province estimated at 80,000, 

somewhere between 25-35,000 people live in the provincial capital. The high contrast of the 

region's relief has a significant impact on the geographical distribution of air temperature and 

precipitation. 

The ñzud2ò, winter snow disasters, of the early 2000s devastated Bayankhongorôs livestock 

and economy.  

 
 

Air temperature regime. The average air temperature (1885-2016) is -4.1 to -7.5°C in the 

north-west, 0°C in the central region, and 2.8-8.8°C in the southern part, indicating high 

fluctuations of air temperature. 

 

 
                                                           
2 Zud ï a new disaster term for high snowfall in winter  
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The southern part of our province is Asia's driest and most arid desert regions. Maximum air 

temperature during the entire territory of the province occurs in July. The warmest 

temperature ranges between 28°C in the north and 44.9°C in the south. The coldest month is 

the January. In the northern part of the province, the temperature is about -39 to -49.5°C, in 

the center -35 to -39.9 degrees, in the south -36 to -44°C.  

Precipitation. The territory of Bayankhongor aimag is geographically unique. The amount of 

precipitation between the Altai and the Khangai Mountains varies from 190 to 230 mm 

whereas  it ranges from 95 to 150 mm precipitation in province center and less than 90 mm in 

the south Gobi. 

 
In Bayankhongor aimag, 90-94% of annual rainfall is observed during the warm season 

between April and September. 

Wind speed. The average wind speed in Bayankhongor aimag is 3.4 m sec-1 in the Gobi 

region, 2.8 m s-1 in the steppe and 2.0 m s-1 in the mountainous areas. 

Sand storm. The number of days with dust storm is on average, 25 days in Khangai region, 

34 days in steppe areas and 38 days in the Gobi region. 

Vegetation. The plants species:  
Ammophilaarenaria (close to the dunes),  

Saltindicators:Glycerhizia, Achnatherumsplendens, Lactucasibirica 

Tribulusterrestris, Pulicaria, Kochia spp., Lactucaperennis, 

Elymus, Caraganaspec., Convolvulus cf. Fruticosus, Anabasisbrevifolia, 

Allium polyrhizium, Allium mongolicum 

Orog lake is located about 100 km south of the Bayankhongor city. It's located at the end of 

the Tuin river  and is nestled amongst Ikh Bogd mountains. In the past the lake used to dry 

up and it's status as a premier wetland came into doubt, however, the UNDP recently 

supported the Tuin river sustainable land management program. This program's aim was to 

plant saxaul, caragana, elms, some fruit trees and Glycyrrhiza in order to decrease 

desertification in the area. The program has been successful.   

 
The salt water Orog Nuur is at the end of the Tuin Gol, which passes through Bayankhongor 

city. Also referred to as Shar Burd Lake, the lake is a good place to watch birdlife. It is 

nestled in the foothills of Ikh Bogd Mountain (3957m) in Bogd sum, a four hour, 110km drive 

South of Bayankhongor city. With a jeep and local guide it is possible to drive to the top of 

Ikh Bogd for stupendous views. You can use the lake as a base to visit sights further South. 
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Geology of Orog Lake, Bogd Soum - Bayankhongor 
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ÖMNÖGOVI PROVINCE  

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

PROFILE X1  

PROFILE X2  

PROFILE X3  

PROFILE X4  

PROFILE X5  

PROFILE X6  

PROFILE X7  

 

Ömnögovi is an aimag (province) of Mongolia, located in the south of the country, in the 

Gobi Desert. Ömnögovi is Mongolia's largest aimag. The capital is Dalanzadgad. 

The capital of Ömnögovi, Dalanzadgad is a speck of civilization in the desert, sitting in the 

shadow of the mountainous Gurvan Saikhan National Park. You'll find decent hotels here, 

with good restaurants and bars, so it's not a bad place to recharge before you explore the 

region's big draws: the monstrous sand dunes known as Khongoryn Els and the 'Flaming 

Cliffs' of Bayanzag. 
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It is located 540 kilometers (340 miles) south of the national capital Ulaanbaatar. The altitude 

of the city center is 1,470 meters (4,823 feet). The city had 19.000 inhabitants in 2010. 

Nowadays, due to the mining development in the south of the province, the city is booming. 

The city has an airport with several daily flights from and to Ulan Bator (the journey lasts 

about 1.15 hour). In 2014, a road between Dalanzadgad and Ulan Bator has been finished 

and now itôs possible to connect the two cities in about 8 hours. 

The province is rich in mineral deposits, including gold and copper. Agriculture is of minor 

importance. Vegetables are grown in some oases, e.g. in Dal near Dalanzadgad. As the aimag 

has various sights to offer, tourism is gaining importance. Ömnögovi includes several well-

known tourist areas, including the Flaming Cliffs, Gobi Gurvan-Saikhan National Park and 

Khongoryn Els - The Singing Sand Dunes. 

Khongoryn Els - The Singing Sand Dunes 

 

Geography. Umnugovi is the largest province in Mongolia. The province is located in the 

Gobi desert, on average it is on 1300-1600m above sea level.  Here lies continuation of Altai 

Hills Gurvan Saikhan, Sevrei, Noyn Bogd, Nomgon, Altana Mount, which is on average 

3000m above sea level, and Khongors Sand that continues for almost 100km etc. lots of 

famous Gobis are here.  

Air temperature. The climate here is extreme, and in the winter it reaches -20°C- -30°C 

degrees, and in the warmest month which is July it reaches 30-38°C degrees. Dalanzadgad 

experiences a cold desert climate with cold winters and hot summers. By Mongolian 

standards it is one of the warmest places in the country during winter. A unique steppe micro-

climate with running streams and lush grass can be found in the nearby Yolyn Am valley. 

 
 

https://en.wikipedia.org/wiki/Desert_climate
https://en.wikipedia.org/wiki/Desert_climate
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Precipitation. Average precipitation received in Dalanzadgad, Noyon, Gurvantes, 

Khankhongor, Bulgan, and Manlai soums are around 102.1 to 132.9mm, in Bayan-Ovoo, and 

Nomgon soums is around 63.2 to 70.9mm and in the rest of the soums is around 80 to 

100mm. According to the statistics, in Bulgan soum, days with high wind are 2 times higher 

and duration of high winds are 3 times longer than Dalanzadgad, the center of Umnugovi 

province.  

 

 
 

  Geology  
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MIDDLEGOBI PROVINCE  

(DUNDGOVI)  

 
 

      

PROFILE X8  

PROFILE X9  

 

Dundgovi (Middlegobi) province 

 

Dundgovi is one of the 21 aimags of Mongolia. It is located in the south of the country, 

approximately 245 kilometers south of Ulaanbaatar. Its capital is Mandalgovi.  

Mandalgovi is the capital of the Dundgovi Province of Mongolia, about 300 km south of 

Ulaanbaatar on the border of the Gobi Desert. It has 10,506 inhabitants, 10,299. The city 

administrative unit's official name is Saintsagaan sum. 

The province's main industry is animal husbandry and livestock products (such as wool, 

cashmere). The Dundgovi province is also noted among Mongolian locals for its ñairagò 

(fermented horse milk), a traditional Mongolian alcoholic drink. 

 

 
 

Dundgovi is located in the central region of Mongolia in the grassy steppes of the Gobi steppe 

zone. The highest point is the Delgerkhangai Mountains at 1926m. And the mountains, 

including Ikh, Baga rock. In Dundgovi there are no rivers and lakes other than Ong River. 

Dundgovi province depends on the area of semi-hilly vegetation type with a granite cliffs, 

hills and low mountains. Total land area is 74,690 km square. An elevation of 1100 to 1350 m 

above sea level.  

Air temperature. Air temperature in Dundgobi aimag ranges from 1.1 to 4.7 degrees in the 

long term. In January, the average temperature was 16.7 degrees -19.6 degrees Celsius, while 

the absolute air temperature was -39.7 degrees Celsius in 1981. The warmest temperature in 

July was 19.9 degrees 22.3 degrees Celsius, while the absolute air temperature was 41.3 

degrees in 1999 at Gurvansangkan station. The average air temperature in Dundgobi aimag 

was warmed by 2.6 degrees Celsius.  
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Precipitation. In Dundgovi aimag, annual rainfall is 23.8-66.7 mm. During the last 30 years, 

the amount of precipitation was at Mandalgobi station at 76,3-239.9 mm, Saikhan Ovoo 60,0-

215,7 mm, Erdenedalai 26.9-209,4 mm, and Gurvan Saikhan range 61,8-181,5 mm. In winter 

it is 1.0-14.0 mm and in summer months it is 46.5-201.7 mm. 

 
Wind.  Strong winds and dust storms are one of the most dangerous and hazardous 

phenomena in the economy. In recent years, the number of strong winds has been declining, 

but this is likely to vary over a year, especially in the foreseeable rains and heavy rains, and 

the amount of damage it has caused to increase. Strong winds are observed 2-3 times annually 

in our aimags. A dangerous weather phenomena strong winds have happened 28 times at 

Gurvansaikhan, 27 times at Mandalgobi, 19 times at Tsagaandelger, 13 times in Erdenedalai, 

10 times at Saikhan-Ovoo, 7 times at Gobi-Ugtaal in 2016. Storms are tend to happen around 

3, 4, 5 months.  

Snow storms.  In South Gobi, there were 11 snow storms in Dundgovi aimag. The 

snowstorms are rising in the spring, with temperature fluctuations in the spring, and some 

snowstorms have occurred in May. According to the survey, the highest incidence 2010 was 

in with 54 times in Mandalgobi, and the lowest observed year was in 1985 and with 2 times in 

Erdenedalai soum. In recent years and over 2009, the frequency of snowstorms has been 

rising dramatically. 
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Dust storms. Dust storms are heavily dependent on wind speed, surface condition, and soil 

erosion. Due to dust storms, the surface of the soil is eroded and large amounts of sand is left 

on grassland. Our province has an average 7-8-day dust storms a year, mainly in the spring 

and March-May. This is due to the increase in wind velocity due to soil erosion, sand and 

earth deposition, resulting in large amounts of dust and degradation of the distant region, 

which is largely dependent on human factors and urbanization overheads. 

Vegetation. The vegetation consisted here of Convolvulus ammanii, Salsola spec., Kochia 

prostrata, Rheum nanum, and Allium polyrhizum white and Allium mongolicum (pink 

bulbous plants). Some shrubs have their habitats there like Codia, Salsola, Haloxion 

ammodendron (horned, yellow), Anabasis brevifolia, Salicornia and two varieties of 

óKornstrªuchernô. 

Geology and Soil. The temperature of the soil surface of Dundgovi aimag was 4.7 ° C at 4.7 

degrees heat and the highest temperature was 30.8 degrees in 1999 (July in Gurvansaikh 

Soum), the lowest was in 1985 - 30.0 degrees (in Saikhan-Ovoo) in January. The depth of 

freezing varies from year to year and is freezing up to 260 cm on average. Under the UD, the 

soil begins to freeze in the first 10 days of November and is fully frozen in the first 10 days of 

February. In the spring during March the soil starts to melt and during April and May it 

finishes melting. 

 
 

 

 



12 

 

Soil profiles in Khorgo region 
Profil P-1:  Leptic Phaeozem loamic vitric? (South of Khorgo mountain) 
 

   
Landscape: Forest steppe 

Parent material: Basalt flow 

Exposition: 

Elevation: 2268 m 

Relief-position: Flat 

Inclination: = 

Land use: Pasture ï Grazing (Yacks) 

Vegetation: 75% Carex, Stipa, Artemisa, Potentila; height ~ 7 cm 

Humus form: Mull  

Specific characters: hydrophobic 

 

 

 

Horizons: 

 

Ah1/     0-5 cm: Stone content: no stones, Carbonate content: no carbonate, Soil texture: Lts ï sandy 

clayey loam (34.7, 36.5, 27.4) Soil colour: 10YR 2/3, pH=6.2 (in dist.H2O), pH=6.96,  Humus 4,18 %, 

Current moisture: dry, Soil structure: fine, Porosity: fine, Aggregate stability: AS1 or very much, Bulk 

density: 1,2 - 1,4 kg/dm3, Rooting intensity: W5 (very strong),  Border of layers: clear-smooth; 

 

Ah2/     5-14 cm: Stone content: stony (5-10%), Carbonate content: no carbonate, Soil texture: Lt2 ï 

clayey loam (23.7, 41.4, 33.4), Soil colour: 10YR 2/3, pH=6.2 (in dist.H2O), pH=6.51,   Humus: 3.85 %, 

Current moisture: dry, Soil structure: fine crumby, Porosity: fine, Aggregate stability: AS3 moderate, 

Bulk density 1,2 - 1,4 kg/dm3, Rooting intensity: W4, Border of layers: flat-even;  

 

Ah3/     14-23 cm: Stone content: stony (40%), Carbonate content: ohne carbonat, Soil texture: Lt2 ï 

clayey loam (30.6, 40.7, 27.0), Soil colour: 10YR 2/3, Humus: 3.54 %, Current moisture: dry, Soil 

structure: crumby, Porosity: fine, Aggregate stability: AS4 moderate, Bulk density 1,2 - 1,4 kg/dm3, 

Rooting intensity: W3, Border of layers: abrupt-smooth;  

 

Ah4/      >23 cm: Stone content: dominant stony (70%), Carbonate content: no carbonate, Soil texture: 
Lt2 - clayey loam (29.4, 38.9, 29.6), Soil colour: 7YR 3/3, Humus: n.a.3 , Current moisture: dry, Soil 

structure: crumby, Porosity: fine, Aggregate stability: AS4- AS3 moderate, Bulk density 1,2 - 1,4 kg/dm3, 

Rooting intensity: W3, Border of layers: clear-wavy;  

 

 

Soil developing depth: >40 cm 

Rooting depth: >40 cm 

Main root zone: 0-14 cm 

 

 

 

                                                           
3 N.a. - no available data 



12 

 

        

Depth     

cm

Soil texture Gravel, 

stone    

Soil colour Soil pH Humus 

content

Carbonate 

 content 

Vol.% Vol. % (dry or fresh) (H2O) Gew.% Gew.%

0-5 Lts(34.7,36.5,27.4) å 10YR/2/3 6,96 / 4,18 - dry fine fine pores AS1 W5 Ah 1 / 

 5-14 Lt2(23.7,41.4,33.4) 5-10% 10YR/2/3 6,51 / 3,85 - dry fine crumby AS3 W4 Ah 2 / 

14-23 Lt2(30.6,40.7,27.0) 40% 10YR/2/3 6,91 / 3.54 - dry crumby 0.077 dS/m AS4 W3 Ah 3 / 

23< Lt2(29.4,38.9,29.6) 70< 7.5YR/3/3 7,06 / n.a. 2.81 dry crumby 0.088 dS/m AS3-AS4 W3 Ah 4 / 

Humus Nt Na

Vol.% Bewertung Vol.% BewertungVol.% Ltr./m
2 Vol.%Ltr./m

2 cm/tag Bewertung cmolc/kg Bewertung cmolc/kg molc/m
2Ah x 1 

Sonst x 0.54 
kg/m

2
kg/m

2
g/m

2

0-5 49+6 7+6 20+6 42+6

 5-14 49 7 20 42

14-23 49 4 15 45

23< 49 4 15 45

K- Value: Evaluation:

Horizon 

boundary

Weathering:

N. C:

Coordinate:     E48°11√'18"         

N099°50' 02"

Altitude: 2268 m

Soil 

structure 

Aggregate 

stability 

Rooting 

density

pF

water saturated, 0.052 dS/m

water saturated, 0.05 dS/m

Parent material: Basalt flow

Landschaft: Forest Steppe

Soil bulk 

density 

kg dm
-3

Vegetation: 75% Carex, Stippa Artemisa, 

Potentilla

Land use:  Pasture Relief position: flat 

Exposition:

Inclination:

Smooth even 

even

Horizon name 

(German/WRB) 

Other description Porocity

S
o

il 
d
e

s
c
ri

p
ti
o

n
 i
n
 f

ie
ld

S-ValueCECKf-ValueFC (max. 1m)uFC(eff. Rooting depth)

curr. Ground water: ________ cm unter GOF

Current 

moisture 

Map No.Date: 

Evaluator: Hohenheim 

Team

Soil development depth:     40 cm <

Rooting depth:  40  cm <

Profile No: P1

Main rooting depth:   14_cm

O
k
o

lo
g

is
c
h
e

 B
e

w
e

rt
u
n
g

Evaluation:

Air capacityGPVRootingDepth of 

the soil  

layers)

Physioloigical thickness: ______ cm

Evaluation:

eff. Rooting depth ________ dm

Erodability (Ah)

KWe: _____ mm/d

x _________ Day

= _______ Ltr./m
2

   Humus:

Evaluation:

    FC:

Evaluation: Evaluation:

  S-Value:    Nt: 

Humus type: mull 

Principal qualifiers and Soil type:  Leptic Paeozem 

aver. Ground water: _______ 

Supplementary qualifiers: (loamic vitric?)

    uFC:

clear

clear, wavy

1.2-1.4 / 

1.2-1.4 / 

1.2-1.4 / 

1.2-1.4 / 
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Tab.P1-1: The result of soil texture analyses: Profile 1 

 

 

 

 

 

 

 

 

 

 

 

 

Profile 1: 0-5 cm  

(12928) 

  

Stone %   Sand %     Silt %      Clay %   

0,3   34,7     36,5     27,4   

                    

  

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 98,9 98,6 89,1 78,3 63,8 54,7 44,1 27,4 12,8 4,5 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 20-6,3 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,3 9,5 10,8 14,5 9,1 10,6 16,8 14,5 8,4 4,5 

Profile 1: 5-14 cm 

 (12929) 

  

  

Stone %   Sand %     Silt %      Clay %   

0,5   23,7     41,4     33,4   

                    

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,0 10,2 12,5 1,0 23,7 6,8 10,9 13,0 12,0 8,3 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 20-6,3 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,5 9,5 10,8 14,5 9,1 10,6 16,8 14,5 8,4 4,5 

Profile 1: 14-23 cm 

(12930) 

  

Stone %   Sand %     Silt %      Clay   

0,5   30,6     40,7     27,0   

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 98,7 98,4 84,8 70,8 67,7 64,6 42,2 27,0 13,2 5,3 

Fraction, µm 6300-2000 

2000-

630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,3 13,5 14,0 3,1 3,1 22,4 15,2 13,8 7,9 5,3 

Profile 1: 23< cm 

(12931) 

  

Stone %   Sand %     Silt %      Clay %   

    29,4     38,9     29,6   

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 98,8 97,9 88,5 79,9 68,5 58,1 47,4 29,6 14,2 5,9 

Fraction, µm 6300-2000 
2000-
630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,9 9,4 8,6 11,4 10,5 10,7 17,8 15,4 8,3 5,9 
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        Tab.P1-2: The result of soil chemical analyses 

 

 

 

         Tab.P1-3: The result of soil chemical analyses 

 

 

 

                                                           
4 CAL ς Calcium acetate lactate extraction  
5 tot - Total amount of elements in the soil. 
6 AR - Aqua regia extraction  

 Year Profile: P1 N tot % C org %   C/N 
CaCO3 

% 

P mg/kg 

CAL 4 

K mg/kg 

CAL  
P - tot5 

mg/kg 

Cu_AR6tot 

mg/kg 

 Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

2012 0-5cm 0,40 4,18 10,3   9,57 57,1 614,2 18,97 70,73 11,43 18,50 22,50 674,29 

 6-13cm 
0,35 3,85 11 - 10,2 52,5 580,2 19,2 73,5 10,2 18,6 21,1 720,1 

 14-23cm 
0,33 3,54 10,7 - 11,2 62,1 650,3 21,3 72,1 9,6 28,1 22,1 750,2 

 23cm<       2,81 12,30 68,4 780,8 25,03 76,33 10,73 37,20 20,70 892,42 

2015  near point  0,19 1,87 10,1 0,92 1,38 23,6 468,3 16,77 55,20 7,67 16,60 14,23 516,63 

2015  near point  0,26 2,57 10,0 1,06 3,39 32,7 651,7 24,17 76,10 11,90 21,97 27,43 796,76 

Profile Name 

  

Depth 

  

pH 

  

Elect.conductivity 

ds/m 

 
Ca+2 Mg+2 K + Na+ 

  

Dethionite extraction Oxalate extraction 

Elect.conductivity 

ds/m6 mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

Profile: P1  0-5cm 6,96 0,052 0,312 137,1 26,9 8,8 2,2 10965 445 17805 439 38 1540 

 6-13cm 6,51 0,05 0,325 135,6 30,1 4,1 1,6 10430 415 17440 484 36 1491 

 14-23cm 6,91 0,077 0,5236 120,1 25,9 3,5 2,2 9965 400 17285 517 40 1498 

  23cm< 7,06 0,088 0,5456 168,5 33,9 6,5 2,8 12745 670 23445 640 57 2176 
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Tab.P1-4a: The result of soil bulk mineralogical analyses 

 

 

 

 

 

 

 

 

 

  

 

 

 

Tab.P1-4b: The result of soil clay mineralogical analyses 

 

 

   

 

 

 

 

 

Profile 1 Chlorite Glimmer  Amphibole Quarz K-feldspate Plagioklase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12928: 0-5 cm 6 13 4 26 12 39         

12929: 5-13 cm 7 10 3 23 14 43         

12930: 14-23 cm 9 13 3 25 13 37         

12931: 24 cm< 9 21 3 21 10 37         

Profile 1 Smectite Vermiculite. 18 Vermiculite. 14 Illite  
Kaolinite 

(Good crystallised) 

Kaolinite 

(Bad crystallised) 

Chlorite 

(Primary)  

Chlorite 

(Secondary) 
Mixed Layer. 

12928: 0-5 cm    65% Tr  35%  ? 

12929: 5-13 cm    66% Tr 7 Tr 27% ? 

12930: 14-23 cm    63% Tr Tr  37% ? 

12931: 24 cm<    59% Tr Tr 20% 21% Tr 
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                    Fig.P1-5: The result of soil bulk mineralogical analyses: Soil profile - P1 
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  Fig.P1-6: The result of soil clay mineralogical analyses: Soil profile - P1:  0-5 cm 

            

 

 
  Fig.P1-7: The result of soil clay mineralogical analyses: Soil profile - P1:  6-13 cm 
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Profil P-2:  Vitric, eutric Andosol arenic, tephric (sodic) eutric 

(48o11ô18ôô and 099o51ô58ôô) 

   
Landscape: Forest steppe  

Parent material: Vulcane lapile 

Exposition: 

Elevation: 2118 m  

Relief position: moderate slope 

Inclination: = 20% (20o) 

Land use: Weideland 

Vegetation: 40% gap; Koeleria, Potentila 

Humus: Mull  

Specific characters: Cw: white coatings; Cn: white and brown coatings 

 

 

Horizons: 

 

Ah/      0-10 cm: Stone content: stony (20%), Carbonate content: no carbonate, Soil texture: Su2 -silty 

sand  (75.3, 20.1, 3.5) , Soil colour: 7,5YR 2/2, pH=7.94, Humus: = 1.16%, Current moisture: dry, Soil 

structure: crumby, Porocity: single fine pores, Aggregate stability: AS1, Bulk density: (1.3) kg/dm3, 

Rooting intencity: W5, Border of layers: abrupt-wavy; 

 

Bw/      10-24 cm: Stone content: stony (35%), Carbonate content: no carbonate, Soil texture: Sl3 ï loamy 

sand (68.7, 21.8, 8.1) , Soil colour: 5YR 2/3, pH=8, Humus: 0.96%, Current moisture: dry, Soil structure: 

subangular blocky, Porocity: low, Aggregate stability: AS1, Bulk density é kg/dm3, Rooting intencity: 

W4, Border of layers: clear-wavy; 

 

Cw/      24-44 cm: Stone content: stony (85%), Carbonate content: no carbonate, Soil texture: - , Soil 

colour: 7,5YR 1,7/1, pH=8, Humus: - , Current moisture: dry, Soil structure: single corn, Porocity: 

primary, Aggregate stability: -, Bulk density 1,5 kg/dm3, Rooting intencity: W2, Border of layers: clear-

even;  

 

Cn/         >44 cm: Stone content: dominant stony (90% <), Carbonate content: no carbonate, Soil texture:, 

Soil colour: 7,5YR 1,7/1, pH=7.6, Humus: -, Current moisture: dry, Soil structure: single corn, Porocity: 

primary, Aggregate stability: -, Bulk density 1,5 kg/dm3, Rooting intencity: W0; 

 

 

Soil developing depth:> 24 cm 

Rooting depth: 30-35 cm 

Main rooting depth: 0-35 cm 
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Depth     

 cm

Soil texture Gravel, 

stone    

Soil colour Soil pH Humus 

content

Carbonate 

content 

Vol.% Vol. % (dry or fresh) (H2O) Gew.% Gew.%

0-10 Su2(75.3,20.1,3.5) 20% 7.5YR/2/2 9,5 1.16 no dry granular single AS1 W5 Ah /  

 10-24 Sl3(68.7,21.8,8.1) 35% 5YR/2/3 8 0.96 1,06 dry subpolyedr AS1 W4 Bw  / 

24-44 85% 7,5YR/1,7/1 8 2,27 dry single corn primary form W2 Cw  / 

44< 90% 7.5YR/1,7/1 7 1,87 dry single corn primary form W0 Cn / 

Humus Nt Na

Vol.% Evaluation Vol.% EvaluationVol.% Ltr./m
2 Vol.% Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kg molc/m
2Ah x 1 

Sonst x 
kg/m

2
kg/m

2
g/m

2

0-10 47+2 13+2 23+2 35+2

 10-24 47 13 23 35

24-44 38 10 22 29

44< 40 17 20 23

K- Value:Evaluation:

S
o

il 
d
e

s
c
ri

p
ti
o

n
 i
n
 f

ie
ld

Date: Profile No: P2 Map No. Weathering:

Rooting depth: 30-35cm curr. Ground water: ________ cm unter GOF aver. Ground water: _______ 

Current moisture Soil 

structure 

Other description Porocity Aggregate 

stability 

NO3 46 ppm, 0.054 dS/m

NO3 135 ppm, 0.065 dS/m

Evaluator: Hohenheim Team Altitude: 2118m N. C:

(1,3) / abrupt-wavy

Relief position: flat Parent material: Vulcane lapile

Coordinate:     E48°11√'18"         N099°51√ 

58ῤ

Exposition:

Vegetation: Chenopodecia, Koeleria, Potentilla

Land use: Pasture

Inclination: Landschaft: Forest Steppe

Soil bulk 

density 

Rooting 

density

Horizon 

boundary

Horizon name 

(German/WRB) 

kg dm
-3pF

 / clear-wavy

O
k
o

lo
g

is
c
h
e

 E
v
a

lu
a

ti
o

n

Depth 

of the 

soil  

layers)

Rooting GPV Air capacity

eff. Rooting depth ________ dm = _______ Ltr./m
2

Erodability (Ah)     uFC:     FC:   S-Value:    Nt:

Evaluation:

   Humus:

Evaluation: x _________ Day

Physioloigical thickness: ______ cm KWe: _____ mm/d

uFC(eff. Rooting depth)FC (max. 1m) Kf-Value CEC S-Value

white coatings, 0.038 dS/m

white and brown coatings, 

14.76 dS/m

Evaluation: Evaluation:

Humus type: mull 

Soil development depth:      24 cm Main rooting depth: 35 cm Principal qualifiers and Soil type: Vitric eutric Andosol Supplementary qualifiers: arenic, tephric, (sodic) eutric

1, 5 / clear-even

1, 5 / 

Evaluation:
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Tab.P2-1: The result of soil texture analyses: Profile 2 

 

Profile 2: 0-10 cm 

(12932) 

  

Stone %   Sand %     Silt %      Clay %   

0,9   75,3     20,1     3,5   

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  Coarse silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,8 98,9 76,8 42,9 23,5 11,0 8,0 3,5 0,9 0,3 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 20-6,3 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,9 22,1 33,9 19,3 12,5 3,0 4,5 2,6 0,6 0,3 

 

 

 

 

Profile 2: 10-24 cm 

(12933) 

  

Stone %   Sand %     Silt %      Clay %   

0,9   68,7     21,8     8,1   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  Coarse silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 98,7 59,2 36,4 29,9 21,0 16,5 8,1 3,0 0,4 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 20-6,3 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,9 39,4 22,8 6,5 8,9 4,5 8,4 5,1 2,6 0,4 
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Tab.P2-2: The result of soil chemical analyses 

Profile: P2  N tot % C org %   C/N P mg/kg CAL K mg/kg CAL  
P - tot 

mg/kg 
 CaCO3 % 

Cu_ARtot 

mg/kg 

 Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

 Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-10cm 0,12 1,16 9,7 5,99 129,0 2051,6   25,27 94,97 2,83 190,93 56,70 893,79 

10-24cm 0,12 0,96 8,0 0,62 128,0 2120,0 1,06 26,08 85,25 3,02 174,71 53,60 864,07 

24-44cm       10,55 76,3 2118,3 2,27 25,97 93,13 1,97 144,77 69,47 813,53 

44cm<       47,03 151,4 2550,0 1,87 24,67 99,77 2,43 183,90 56,20 886,22 

 

 

 

      Tab.P2-3: The result of soil chemical analyses 

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Profile Name 

 

Depth 

 

pH 

 

Elect.conductivity 

ds/m 

Ca Mg K Na 

 

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg mmol/kg mmol/kg 

Fe 

mg/kg 

Mn 

mg/kg Al mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

Profile: P2 

 

0-10cm 9,5 0,065 75,91 11,00 8,76 4,95 4265 200 8025 256,25 17 2394,25 

10-24cm 8 0,054 103,85 23,34 9.65 8,21 6425 195 17190 530 11,75 7442,5 

24-44cm 8,0 0,038 18,09 5,04 4,06 10,06 950 20 2175 237,25 3,5 2732,5 

44cm< 7,6 14,76 15,28 4,11 3,23 11,31 1095 20 1775 302,5 3,25 3305 
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  Tab.P2-4: The result of soil bulk mineralogical analyses, % 

 

    In all layers, there are Glass Vulcanes. 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Tab.P2-5: The result of soil clay mineralogical analyses, % 

 

                       

     

 

                      

Profile 2 Chlorite Mica Amphibole Quarz K-feldspar Plagioclase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12932 (0-10cm) . (kaol) . . *  . *          

12933 (10-24cm) . (kaol) . . **  *  .         

12934 (24-44cm)    . .          

12935 44cm<      .         

Profile 2 Smectite Vermiculite. 18 Vermiculite. 14 Illite  Kaolinite -good crystallised 
Kaolinite -bad 

crystallised 

Chlorite -

Primary  
Chlorite -Secondary Mixed Layer. 

12932 (0-10cm)    Tr (50)  Tr (50)    

12933 (10-24cm)    Tr (50)  Tr (50)  Tr  

12934 (24-44cm)          

12935 44cm<          
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Fig.P2-1: The result of soil bulk mineralogical analyses: 

Soil  profile ï P 
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Profil  P-3:  Sodic Cambisol, protocalcic, arenic  

(48011`12ò, 99052`58ò) 

 

   
Landscape: Forest steppe  

Parent material: Basalt 

Exposition: flat, gently sloping to the east 

Elevation: 2130 m  

Relief position: saddle/crest 

Inclination: = 3o 

Land use: Pasture 

Vegetation: é 

Humus: Mull  

Specific characters: Basalt stones lightly weathered, calcareous, but diffuse 

Soil developing depth: 105 cm 

Rooting depth: 130 cm 

Main rooting depth: 0-37 cm 

Horizons: 

Ah1/     0-15 cm: Stone content: stony few (5%), Carbonate content: 1.2%, Soil texture: Sl4 loamy sand 

(76.7, 11.9, 11.0) , Soil colour: 7,5YR 3/4, pH=8.1, Humus: = 2.1 %, Current moisture: dry, Soil 

structure: subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS2, Bulk 

density:    kg/dm3, Rooting intencity: (>20%), Border of layers: abrupt-even; 

 

Ah2/        15-37 cm: Stone content: stony common (10%), Carbonate content: 1.56%, Soil texture: Sl3 

loamy sand (71.9, 15.7, 11.9) , Soil colour: 7,5YR 4/3, pH=8.4, Humus: = 1.2%, Current moisture: dry to 

fresh, Soil structure: subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: 

AS2, Bulk density é kg/dm3, Rooting intencity: W(10-20%), Border of layers: clear-wavy 

 

Bw/         37-57 cm: Stone content: stony (30%), Carbonate content: 1.7%, Soil texture: Sl3 loamy sand 

(73.9, 15.2, 10.5), Soil colour: 10YR 4/3, pH=8.9, Humus: , Current moisture: dry to fresh, Soil structure: 

subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS4, Bulk density é 

kg/dm3, Rooting intencity: W(6-10%), Border of layers: clear-wavy; 

 

Bkw1/         57-84 cm: Stone content: stony (15%), Carbonate content: 2.8%, Soil texture: Sl4 loamy 

sand (73.8, 15.7, 9.8) , Soil colour: 7,5YR 5/3, pH=9.4, Humus: =é%, Current moisture: fresh, Soil 

structure: subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS5, Bulk 

density é kg/dm3, Rooting intencity W(6-10%), Border of layers: clear-wavy; 

 

Bkw2/       84-105 cm: Stone content: stony (30%), Carbonate content: 2.46%, Soil texture: Sl3 loamy 

sand (72.9, 16.3, 10.3), Soil colour: 10YR 5/4, pH=9.6, Humus: =é%, Current moisture: fresh, Soil 

structure: subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS5, Bulk 

density é kg/dm3, Rooting intencity W(6-10%), Border of layers: clear-wavy; 

 

Cwk1/        105-135 cm: Stone content: stony (40%), Carbonate content: 2.2, Soil texture: Sl3 loamy 

sand (75, 14.9, 9.5), Soil colour: 10YR 4/4, pH=9.8, Humus: =é%, Current moisture: fresh, Soil 

structure: subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS5, Bulk 

density é kg/dm3, Rooting intencity W(6-10%), Border of layers: clear-wavy; 

 

Cwk2/        >135 cm: Stone content: stony (50%), Carbonate content: 2.1%, Soil texture:Su2 silty sand 

(79.5, 13.4, 6.7) , Soil colour: 10YR 5/4, pH=9.6, Humus: =é%, Current moisture: fresh, Soil structure: 

subangular blocky, Porocity: roundish pores are everywhere, Aggregate stability: AS6, Bulk density é 

kg/dm3, Rooting intencity W(<5%), Border of layers: non-clear-wavy; 
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Depth     

cm

Soil texture Gravel, 

stone    

Soil colour Soil pH Humus 

content

Carbonate 

content 

Vol.% Vol. % (dry or 

fresh)

(H2O) Gew.% Gew.%

0-15 Sl4(76.7,11.9,11.0) 5% 7.5YR/3/4 8,23 2,1 1,2 dry subpolyedr round AS2 W20%< Ah  / 

15-37 Sl3(71.9,15.7,11.9) 10% 7.5YR/4/3 9,23 1,22 1,56 dry fresh subpolyedr liche AS2 W10-20% Ah2 / 

37-57 Sl4(73.9,15.2,10.5) 30% 10YR4/3 8,83 1,7 dry fresh subpolyedr pores AS4 W6-10% Bw / 

57-84 Sl3(73.8,15.7,9.8) 15% 7.5YR 5/3 8,92 2,8 fresh subpolyedr sind AS5 W6-10% Bkw / 

84-105 Sl3(72.9,16.3,10.3) 30% 10YR5/4 7,95 2,46 fresh subpolyedr everywhere AS5 W6-10% Bkw2 / 

105-135 Sl3(75.0,14.9,9.5) 40% 10YR4/4 8,86 2,2 fresh subpolyedr everywhere AS5 W6-10% Cwk / 

135< Su2(79.5,13.4,6.7) 50% 10YR5/4 8,78 2,1 fresh subpolyedr everywhere AS6 W5>% Cwk2 / 

Humus Nt Na

Vol.% Evaluation Vol.% Evaluation Vol.% Ltr./m
2 Vol.% Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kg molc/m
2 Ah x 1 

Sonst x 0.54 
kg/m

2
kg/m

2
g/m

2

47+5 13+5 23+5 35+5

49+3 8+3 20+3 43+3

47 13 23 35

47 13 23 35

47 13 23 35

47 13 23 35

K- Value: Evaluation:

Soil bulk density Rooting 

density

Horizon 

boundary

Current moisture Soil structure Other description Porocity Aggregate 

stability 

pF

Relief position: middle slope Parent material: vulcane lapile 

Coordinate:    Exposition: Sud

Vegetation: chenopodica, koeleria, 

potentila 

Inclination: 20% Landschaft: wald-steppe Evaluator: Hohenheim 

Team

Altitude: 2130m N. C:

Date: Profile No: P3 Map No. Weathering: Land use:  pasture

basalt -stones, 0.323 

dS/m
 / clear-wavy 

0.171 dS/m  / clear-wavy 

0.0113 dS/m  / abrupt-even

0.076 dS/m  / clear-wavy 

S
o

il 
d
e

s
cr

ip
tio

n
 i
n
 f

ie
ld

Rooting depth:  130  cm curr. Ground water: ________ cm unter GOF

  S-Value:    Nt:

 / very wavy

Soil development depth:  105 cm Main rooting depth: 37cm Principal qualifiers and Soil type: Sodic Cambisol Supplementary qualifiers: protocalcic, arenic

0.102 dS/m

 / clear-wavy 

Horizon name 

(German/WRB) 

kg dm
-3

O
ko

lo
g

is
ch

e
 E

va
lu

a
tio

n

Depth of 

the soil  

layers)

Rooting GPV Air capacity

   Humus:

Evaluation: x _________ Day

eff. Rooting depth ________ dm

 / 

aver. Ground water: _______ Humus type: mull 

uFC(eff. Rooting depth) FC (max. 1m)

clear-wavy 

Evaluation: Evaluation: Evaluation: Evaluation:

= _______ Ltr./m
2

CEC S-Value

Physioloigical thickness: ______ cm

Kf-Value

KWe: _____ mm/d

0.138 dS/m

0.301 dS/m

Erodability (Ah)     uFC:     FC:
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Tab.P3-1: The result of soil texture analyses: Profile 3 

 

 

 

 

Profile 3:  

15-37 cm 

(12937) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   71,9     15,7     11,9   

Fine gravel 
Coarse 
sand 

Medium 
sand 

Fine 
sand  

Coarse 
silt 

Medium 
silt 

Fine 
silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,5 99,5 97,7 75,6 27,7 23,4 19,3 11,9 4,1 0,7 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,8 22,1 47,9 4,3 4,1 7,4 7,9 3,3 0,7 

 

 

 

Profile 3: 

 37-57 cm 

(12938) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   73,9     15,2     10,5   

Fine gravel 
Coarse 
sand 

Medium 
sand 

Fine 
sand  

Coarse 
silt 

Medium 
silt 

Fine 
silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 99,6 97,6 73,2 25,7 21,0 16,7 10,5 4,7 0,9 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 2,0 24,4 47,5 4,7 4,3 6,2 5,8 3,9 0,9 

 

 

 

Profile 3:  

57-84 cm 

(12940) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   73,8     15,7     9,8   

Fine gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,3 99,3 98,3 75,5 25,5 21,1 16,4 9,8 5,2 1,9 

Fraction, µm 6300-2000 2000-630 630-200 

200-

63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,0 22,9 49,9 4,4 4,8 6,5 4,6 3,4 1,9 

 

 

 

 

 

 

 

 

 

 

 

Profile 3: 

 0-15 cm 

(12936) 

  

Stone %   Sand %      Silt %     Clay %   

0,0   76,7     11,9     11,0   

Fine gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 99,6 98,3 78,3 22,9 18,9 16,0 11,0 4,6 0,8 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,3 20,0 55,4 4,0 2,9 5,0 6,4 3,9 0,8 
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Profile 3: 84-

105 cm (12941) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   72,9     16,3     10,3   

Fine gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,4 99,4 98,3 74,4 26,5 22,2 17,0 10,3 5,1 1,1 

Fraction, µm 6300-2000 2000-630 630-200 

200-

63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,2 23,8 47,9 4,3 5,2 6,7 5,1 4,0 1,1 

 

 

 

 

 

Profile 3:  

105-135 cm 

(12942) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   75,0     14,9     9,5   

Fine gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,5 99,5 97,9 78,5 24,5 20,6 15,8 9,5 4,2 0,8 

Fraction, µm 6300-2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,6 19,4 54,0 3,9 4,8 6,3 5,3 3,4 0,8 

 

 

 

 

 

Profile 3:  

135 cm < 

(12943) 

  

Stone %   Sand %     Silt %     Clay %   

0,0   79,5     13,4     6,7   

Fine gravel 
Coarse 
sand 

Medium 
sand 

Fine 
sand  

Coarse 
silt 

Medium 
silt 

Fine 
silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,5 99,5 95,6 71,7 20,1 14,7 11,2 6,7 3,3 0,7 

Fraction, µm 6300-2000 2000-630 630-200 

200-

63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 4,0 23,9 51,6 5,3 3,6 4,5 3,3 2,7 0,7 
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Tab.P3-2: The result of soil chemical analyses 

 

 

 

 

 

Tab.P3-3: The result of soil chemical analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Profile: P3 N tot % C org %   C/N P mg/kg CAL 
K mg/kg 

CAL  

P - tot 

mg/kg 

CaCO3 

% 

Cu_ARtot 

mg/kg 

 

Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

 

Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-15cm 0,24 2,10 8,6 25,67 135,4 684,2  1,2 9,07 33,43 4,73 31,53 14,73 354,80 

15-37cm 0,13 1,22 9,1 21,15 87,6 583,3 1,56 9,03 35,43 4,93 28,65 12,55 356,88 

37-57cm       23,23 126,3 919,2  1,7 11,23 37,77 4,70 48,60 12,93 362,70 

57-84cm       42,50 144,3 712,9 2,80 10,38 32,12 5,03 28,18 11,77 333,10 

84-105cm       31,97 126,8 770,4 2,46 11,58 38,23 5,65 28,68 12,38 366,85 

105-135cm       54,27 143,0 1283,3  2,2 11,63 41,63 5,73 46,80 19,63 393,00 

135cm<       61,09 150,2 924,2 2,1  9,83 34,30 5,27 39,60 12,13 339,53 

Profile ID  

  

Depth 

  

pH 

  

Elect.conductivity 

ds/m 

Ca Mg K Na 

  

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

P-3 

0-15cm 8,23 0,113 85,45 13,68 9,24 2,39 4440 180 6440 118,5 12,5 801,25 

15-37cm 9,23 0,076 136,23 14,40 5,82 4,57 4625 175 5965 121 13,5 1013,75 

37-57cm 8,83 0,323 164,42 14,19 8,18 7,94 4295 160 4885 93,25 12,75 830,5 

57-84cm 8,92 0,171 317,49 21,90 8,50 5,87 4050 170 3905 85,75 12,75 823 

84-105cm 7,95 0,138 323,98 28,28 12,59 6,91 4345 175 5805 91,5 16,25 623,75 

105-135cm 8,86 0,301 280,19 22,21 11,95 4,46 3455 145 5555 59,5 7,75 664,5 

135cm< 8,78 0,102 301,96 14,70 11,83 3,59 *  *  *  *  *  *  
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Tab.P3-4: The result of soil bulk mineralogical analyses, % 

 

                     

 Tab.P3-5: The result of soil clay mineralogical analyses, % 

 

 

 

 

                       

 

 

 

 

 

 

 

 

 

 

 

 

Profile 3 Chlorite Mica Amphibole Quarz K-feldspar Plagioclase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12936: (0-15 cm) 3 7 8 23 14 45         

12937: (15-37 cm) 5 9 2 21 19 44         

12938: (37-57 cm) 3 10 4 22 14 46         

12940: (57-84 cm)  3 4 3 21 21 4 5 (4)        

12941: (84-105 cm) 4 7 4 19 19 43 4        

12942: (105-135 cm) 3 6 4 20 20 46 3        

12943: (135 cm<) 2 10 5 21 16 44 3        

Profile 3 Smectite Vermiculite. 18 Vermiculite. 14 Illite  
Kaolinite 

(Good crystallised) 

Kaolinite 

(Bad crystallised) 

Chlorite 

(Primary)  
Chlorite (Secondary) Mixed Layer. 

12936: (0-15 cm)    60 Sp Sp 20 20  

12937: (15-37 cm)    62   16 16  

12938: (37-57 cm)    67   16 17  

12940: (57-84 cm)     59 8  20 13  

12941: (84-105 cm)    58 8  17 17  

12942: (105-135 cm)    58 11  15 16  

12943: (135 cm<)    61 10  14 15  
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Fig.P3-1: The result of soil bulk mineralogical analyses: Soil profile ï P3 
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Fig.P3-3: The result of soil clay mineralogical analyses: Soil profile ï P3:  15-37 cm 

 

 

 

 

 
Fig.P3-4: The result of soil clay mineralogical analyses: Soil profile ï P3:  57-84 cm 
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Soil profiles in Bogd region 
 

Profil  P-11:  Gleyic (hypersalic) Solonschak sodic carbonatic sulphidic 

arenic (45o05ô18ôôN and 100o40ô53ôôE) 

   
Landscape: Gobi - step 

Parent material: Dune Sand 

Exposition:  

Elevation: 1224 m  

Relief position: flat depression 

Inclination:  

Land use: extensive pasture 

Vegetation: é 

Humus: salty Mull 

Specific characters:  

 

 

 

 

Horizons: 

Az/Az   0-1 cm: Stone content: no stone, Carbonate content: 1.78, Soil texture:- , Soil colour: -, pH=10.2, 

Humus: = 2.78%, Current moisture: dry to fresh, Soil structure: singular (salt crust), Porocity: -, 

Aggregate stability: no, Bulk density -, Rooting intencity -, Border of layers: abrupt-flat; Specific 

characters: salt crust, rosty root channels; 

 

AhGo/AhBl  1-13 cm: Stone content: no stone, Carbonate content: 3.54, Soil texture: Sl3 ï loamy sand 

(77.7,11.9,10.1) , Soil colour: 2,5YR 4/4, pH=9.54, Humus: = 0.53%, Current moisture: moist, Soil 

structure: single grain, Porocity: -, Aggregate stability: no structure, Bulk density -, Rooting intencity -, 

Border of layers: abrupt-flat; Specific characters: rosty mottles-amorphous iron, rosty root channels; 

 

Gor/Blr  13-30 cm: Stone content: no stone, Carbonate content: no carbonate, Soil texture:  Sl2 ï loamy 

sand (85.1,8.3,5.9), Soil colour: 5YR 4/2, pH=9.82, Humus: =é%, Current moisture: moist, Soil 

structure: singular, Porocity: -, Aggregate stability: no structure, Bulk density -, Rooting intencity -, 

Border of layers: distinct-wavy; Specific characters: rusty mottles-reduction zone; 

 

Gr1/Br 30-45 cm: Stone content: no stony, Carbonate content: 2.62, Soil texture: Sl2 - loamy sand 

(86.3,6.9,6.6) , Soil colour: N 1,5/0, pH=8.69, Humus: =é%, Current moisture: moist, Soil structure: 

singular, Porocity: -, Aggregate stability: no structure, Bulk density -, Rooting intencity -, Border of 

layers: distinct wavy; Specific characters: black sulfidc mottles; 

 

Gr2/Br     45-70 cm: Stone content: no stony, Carbonate content: 1.47, Soil texture: Sl3 - lomy sand 

(79.1,10.6,10.1) , Soil colour: 5 GY 4/1, pH=9.98, Humus: =é%, Current moisture: wet, Soil structure: 

singular, Porocity: -, Aggregate stability: no structure, Bulk density -, Rooting intencity -, Border of 

layers: clear-wavy; Specific characters: homogenously grey reduced; 

 

Soil developing depth: 30 cm 

Rooting depth: - 

Main rooting d 
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Depth     

cm
Soil texture 

Gravel, 

 stone    
Soil colour Soil pH

Humus 

content

Carbonate 

 content 

Vol.% Vol. % (dry or fresh) (H2O) Gew.% Gew.%

0-1 10,2 2,78 1,78 dry fresh salt crust, single Az /  Az

 1-13 Sl3(77.7,11.9,10.1) 2,5Y 4/4 9,54 0,53 3,54 fresh single AhGo / AhBl

13-30 Sl2(85.1,8.3,5.9) 5Y 4/2 9,82 0,35 2,62 humid single Gor /  Blr

30-45 Sl2(86.3,6.9,6.6) N 1,5/0 8,69 2,62 humid single Gr1 / Br

45-70< Sl3(79.1,10.6,10.1) 5GY 4/1 9,98 1,47 wet single Gr2 /  Br

Humus Nt Na

Vol.% Evaluation Vol.% Evaluation Vol.% Ltr./m
2 Vol.%Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kgmolc/m
2Ah x 1 

Sonst x 

kg/m
2

kg/m
2
g/m

2

46 23 21 23

46 23 21 35

47 13 23 23

46 23 21 23

K- Value: Evaluation:

Relief position: flacken mulde, senke

Parent material: Dune, sand
Coordinate:     E45°05'18"         

N100°40' 53" 

Exposition:

Evaluator: Hohenheim Team Altitude: 1224m N. C: Vegetation: ʯʠʭʵʨ ᴇʚʩ, ʜʵʨʩ

Date: Profile No: P11 Map No. Weathering: Land use: Pasture

Inclination: Landschaft: wald-steppe 

Current moisture 

Soil structure Other description Porocity

Aggregate 

stability 

Soil bulk 

density 

Rooting 

density

Horizon 

boundary

pF

Horizon name 

(German/WRB) 

kg dm
-3

salt crust, 5.727 dS/m  / abr-even 

deut-wavyblack sulfid, 1.624 dS/m  / 

rust,  amorphous iron, 1.829 

dS/m
 / abr even 

 / deut-wavyrust, reducing zone, 1.909 dS/m

Soil development depth:   30 cm Main rooting depth:____cm Principal qualifiers and Soil type: calcaric Gleysol Supplementary qualifiers: salic, sodic, suphidic

 / 
uniformly grey reduced, 1.784 

dS/m

Humus type: salz mull 

O
k
o

lo
g

is
c
h
e

 E
v
a

lu
a

tio
n

Depth of 

the soil  

layers)

Rooting GPV Air capacity uFC(eff. Rooting depth)FC (max. 1m) Kf-Value

S
o

il 
d
e

s
c
ri

p
tio

n
 i
n
 f

ie
ld

Rooting depth: ___  cm curr. Ground water: 45 cm aver. Ground water: ____30cm___ 

CEC S-Value

Physioloigical thickness: ______ cm KWe: _____ mm/d    Humus:

Evaluation: x _________ Day

eff. Rooting depth ________ dm = _______ Ltr./m
2

Erodability (Ah)     uFC:     FC:   S-Value:    Nt:

Evaluation: Evaluation: Evaluation: Evaluation:



29 

 

 

 

 

Tab.P11-1: The result of soil texture analyses: Profile 11 

 

 

 

Profile P11  

 13-30cm 

 (12948) 

  

  

Stone   Sand     Silt     Clay   

0,2   85,1     8,3     5,9   

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 99,4 98,6 68,3 14,3 9,5 8,2 5,9 4,3 3,0 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,2 0,8 30,3 54,1 4,8 1,3 2,3 1,7 1,2 3,0 

 

 

 

             

Profile P11 

  30-45cm  

(12949) 

  

  

Stone %   Sand %     Silt %      Clay %   

0,0   86,3     6,9     6,6   

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt 

Fine 

silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,7 99,7 99,4 68,9 20,6 14,1 12,4 10,1 7,8 5,2 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,5 35,1 50,6 4,3 1,0 1,6 1,5 2,0 3,1 

 

 

 

 

Profile P11   

45-70cm 

 (12950) 

  

  

Stone %   Sand %     Silt %      Clay %   

0,0   79,1     10,6     10,1   

Fine 
gravel 

Coarse 
sand 

Medium 
sand 

Fine 
sand  

Coarse 
silt 

Medium 
silt 

Fine 
silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,7 99,7 99,4 68,9 20,6 14,1 12,4 10,1 7,8 5,2 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,3 30,5 48,3 6,5 1,7 2,3 2,3 2,6 5,2 

 

 

Profile P11 

 0-13cm 

 (12947) 

  

  

Stone %   Sand %     Silt %      Clay %   

0,0   77,7     11,9     10,1   

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,7 99,7 99,5 94,7 22,0 13,7 12,3 10,1 7,3 3,2 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,2 4,8 72,7 8,3 1,4 2,2 2,8 4,1 3,2 
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Tab.P11-2: The result of soil chemical analyses 

Profile: P11  N tot % C org %   C/N CaCO3 % 
P mg/kg 

CAL  

K mg/kg 

CAL  

P ï tot 

mg/kg 

Cu_ARtot 

mg/kg 

 

Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-1cm 0,05 2,78 57,1 1,78 24,93 281,6 296,7 6, 00 17,73 1,40 8,83 8,77 128,9 

1-13cm 0,02 0,53 25,4 3,54 30,14 155,1 520,8 11,50 31,98 3,75 20,32 11,97 283,5 

13-20cm 0,09 0,35 3,8 2,62 17,46 174,6 354,2 8,37 27,83 3,33 14,80 11,07 217,3 

30-45cm       1,03 4,51 261,5 168,3 3,52 16,57 1,47 6,52 7,85 116,0 

45-70cm       1,47 8,86 532,8 220,0 10,07 24,90 3,48 12,37 11,45 145,1 

 

 

 

 

 

    Tab.P11-3: The result of soil chemical analyses 

 

 

 

 

 

 

 

 

Profile Name 

  

Depth 

  

pH 

  

Elect.conductivity 

dS/m 

Ca Mg K Na 

  

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

P-11  0-1cm 10,2 5,727 249,00 111,05 26,24 1059,77 1805 25 7465 58 0,25 183 

 1-13cm 9,54 1,829 309,44 77,12 25,76 233,27 3610 150 7660 219,75 19,25 1407,25 

 13-30cm 9,82 1,909 158,43 11,93 15,60 72,26 2450 65 1380 79,25 2,25 312,25 

  30-45cm 8,69 1,624 9,11 4,94 12,98 66,12 1390 0 0 48,75 0 61,75 

 45-70cm 9,98 1,784 41,35 9,36 25,51 93,96 2605 20 0 105,25 0 211,5 
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Tab.P11-4: The result of soil bulk mineralogical analyses, % 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tab.P11-5: The result of soil clay mineralogical analyses, %  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Profile 11 Chlorite Mica Amphibole Quarz K-feldspar Plagioclase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12946: 0-1 cm 1-2 1-2 3 28 20 39      4  5 

12947: 1-13 cm 3 3 2 29 18 45      Sp.   

12948: 13-30 cm 4 2 2 33 17 42         

12949: 30-45 cm 2 3 3 35 17 42         

12950: 45-70 cm 3 3 2 33 14 44         

Profile 11 Smectite Vermiculite. 18 Vermiculite. 14 Illite  

Kaolinite 

(Good 

crystallised) 

Kaolinite 

(Bad 

crystallised) 

Chlorite 

(Primary)  

Chlorite 

(Secondary) 
Mixed Layer. 

12946: 0-1 cm    61 13 26 Sp 

12947: 1-13 cm    47 20 33 Sp 

12948: 13-30 cm    63 9 28  

12949: 30-45 cm    65 11 24  

12950: 45-70 cm    65 11 24  
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Fig.P11-5: The result of soil bulk mineralogical analyses: Soil profile ï P11 
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Fig.P11-6: The result of soil clay mineralogical analyses: Soil profile ï P11:  0-1 cm 

 

 

 

 
Fig.P11-7: The result of soil clay mineralogical analyses: Soil profile ï P11:  1-13 cm 

 

 

 

 

 

 

 



34 

 

Profil P-12:  Brunic, sodic, calcaric ARENOSOL calcaric, aridic  

(E45°06'32", N100°41' 07") 

   
Landscape: Gobi - step  

Parent material: Dune Sand (fine) 

Exposition:  

Elevation: 1231 m  

Relief position: plain 

Inclination: - 

Land use: Pasture 

Vegetation:  

Humus: Salty mull 

Specific characters:  

Soil: Semidesert brown sandy gleyed 

 

Horizons: 

Ahv/       0-2 cm: Stone content: no stony, Carbonate content: 3,51%, Soil texture: Sl3 ï loamy sand 

(75.3, 16.3, 8.9) , Soil colour: 10YR 5/4, pH=10.1, Humus: = 0.18%, Current moisture: arid, Soil 

structure: rough subangular blocky to prismatic, Porocity: -, Aggregate stability: AS1, Bulk density -, 

Rooting intencity -, Border of layers: abrupt-even; Specific characters: surface silted; 

 

Ah/      2-10 cm: Stone content: no stony, Carbonate content: 2.12%, Soil texture: S ï sand (84.1, 9.8, 

5.9) , Soil colour: 10YR 5/4, pH=10.3, Humus: = 0.19%, Current moisture: dry to fresh, Soil structure: 

platty, Porocity: cracks and tubes, Aggregate stability: AS5, Bulk density -, Rooting intencity W2 (3-5%), 

Border of layers: clear-flat; Specific characters: many boreholes and root channels; 

 

 

Bw/       10-31 cm: Stone content: no stony, Carbonate content: N/A (C4), Soil texture: Sl2 ï loamy sand 

(83.6, 9.2, 7.1) , Soil colour: 10YR 5/6, pH=10.4, Humus: =é%, Current moisture: fresh, Soil structure: 

singular, Porocity: -, Aggregate stability: -, Bulk density -, Rooting intencity W3 (3-5%), Border of 

layers: abrupt-flat; Specific characters: -; 

 

Ahb/     31-41 cm: Stone content: no stony, Carbonate content: 6.76%, Soil texture: Sl4 ï loamy sand 

(53.1, 30.6, 15.5), Soil colour: 2,5Y 4/3, pH=10.2, Humus: =é%, Current moisture: fresh, Soil structure: 

angular blocky, Porocity: fine cracks, Aggregate stability: AS4, Bulk density -, Rooting intencity W3, 

Border of layers: abrupt-wavy; Specific characters: humus accumulation; 

 

Bwg/      41-70 cm: Stone content: no stony, Carbonate content: N/A (C5), Soil texture: S (Sand) , Soil 

colour: 2,5Y 5/3, pH=10.2, Humus: =é%, Current moisture: fresh, Soil structure: coherent/massive, 

Porocity: -, Aggregate stability: -, Bulk density -, Rooting intencity W2, Border of layers: diffuse-flat; 

Specific characters: few rusty mottles; 

 

Bgl/       70-100 cm: Stone content: no stony, Carbonate content: 1.04, Soil texture: Su3 - silty sand (85.4, 

11.1, 3.1) , Soil colour: 2,5Y 5/6, pH -, Humus: =é%, Current moisture: fresh, Soil structure: coherent, 

Porocity: -, Aggregate stability: -, Bulk density -, Rooting intencity W1, Border of layers: -; Specific 

characters: many rusty mottles; 

 

Soil developing depth: 100 cm 

Rooting depth: 100 cm 

Main rooting depth: 10 - 40 cm 
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Depth     

cm

Soil texture Gravel, 

stone    

Soil colour Soil pH Humus 

content

Carbonate 

content 

Vol.% Vol. % (dry or 

fresh)
(H2O)

Gew.% Gew.%

0-2 Sl3(75.3,16.3,8.9) 10YR 5/4 10,1 0,18 3,51 arid platty AS1 Ahv /    

 2-10 S(84.1,9.8,5.9) 10YR5/4 10,3 0,19 2,12 dry fresh grob subpol. prism AS5 (3-5) W2 Ah / 

 10-31 Sl2(83.6,9.2,7.1) 10YR 5/6 10,4 n.a. (C4) fresh singular W3 Bwg / 

31-41 Sl4(53.1,30.6,15.5) 2,5 Y 4/3 10,2 6,76 fresh polyedrish AS4 W3 Ahb /  

41-70 N/A 2,5 Y 5/3 10,2 n.a. (C5) fresh coherent W2 Bwg / 

70-100< Su3(85.4,11.1,3.1) 2,5 Y 5/6 9,60 1,04 fresh coherent W1 Bgl /  

Humus Nt Na

Vol.% Evaluation Vol.% Evaluation Vol.% Ltr./m
2 Vol.% Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kg molc/m
2 Ah x 1 

Sonst x 0.54 
kg/m

2
kg/m

2
g/m

2

45 12 24 33

45 12 24 33

47 13 23 35

49 4 15 45

46 23 21 23

47 13 23 35

K- Value: Evaluation:

pF

Evaluation: x _________ Day

eff. Rooting depth ________ dm = _______ Ltr./m
2

Erodability (Ah)     uFC:     FC:   S-Value:    Nt:

uFC(eff. Rooting depth)

Humus type: mull 

O
ko

lo
g

is
ch

e
 E

va
lu

a
tio

n

Depth of 

the soil  

layers)

Rooting GPV Air capacity

Physioloigical thickness: ______ cm KWe: _____ mm/d    Humus:

Evaluation: Evaluation: Evaluation: Evaluation:

FC (max. 1m) Kf-Value CEC S-Value

 / abr-even 

humus accumulation, 

0.559 dS/m
 / abr-wavy

 / undeut-even 

Principal qualifiers and Soil type: Brunic, sodic, calcaric ARENOSOL Supplementary qualifiers: calcaric, aridic 

many rost points, 0.530 

dS/m
 / 

Horizon name 

(German/WRB) 

kg dm
-3

0.576 dS/m  / abr-eben 

Porocity Aggregate 

stability 

 / deut-even 

Soil bulk density Rooting 

density

Horizon 

boundary

Relief position: flarh Parent material: Sand fein 

(Dunes)

Coordinate:     E45°06'32"         

  N100°41' 07" 

Exposition: 

Evaluator: Hohenheim 

Team

Altitude: 1231m N. C: Vegetation: ʯʠʭʵʨ ᴇʚʩ, ʜʵʨʩ, ʭʫʣʩ, 

ʟʵʛʩ, ʭʠʘʛ ʮʘʭʠʣʜʘʛ

Land use: Pasture

Inclination: Landschaft: Gobi

S
o

il 
d
e

sc
ri

p
tio

n
 in

 f
ie

ld

Date: Profile No: P12 Map No. Weathering:

0.410 dS/m

Current moisture Soil structure Other description 

Rooting depth: _____ 100 cm curr. Ground water: ____2m____ cm unter GOF aver. Ground water: ____30cm___ 

Soil development depth:      __100 cm Main rooting depth:____________10___41_cm

root-pores, 0.247 dS/m

few rost points, 0.483 

dS/m
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Tab.P12-1: The result of soil texture analyses: Profile 12 

 

Profile P12   

2-10cm 

(12952) 

  

  

Stone   Sand     Silt     Clay   

0,0   84,1     9,8     5,9   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,8 99,8 99,5 72,3 15,7 9,7 8,2 5,9 4,0 1,6 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,3 27,2 56,6 6,0 1,5 2,3 1,9 2,4 1,6 

 

Profile P12  

 10-31cm 

(12953) 

  

  

Stone   Sand     Silt     Clay   

0,0   83,6     9,2     7,1   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,9 99,9 99,3 70,4 16,3 11,2 9,6 7,1 5,2 2,7 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,5 29,0 54,0 5,1 1,6 2,6 1,9 2,5 2,7 

 

Profile P12  

 31-41cm 

(12954) 

  

  

Stone   Sand     Silt     Clay   

0,0   53,1     30,6     15,5   

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,3 99,3 98,7 81,1 46,2 34,6 26,0 15,5 8,5 3,5 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,6 17,5 35,0 11,6 8,7 10,4 7,1 4,9 3,5 

 

 

Profile P12   

0-2cm  

(12951) 

  

  

Stone   Sand     Silt     Clay   

0,0   75,3     16,3     8,0   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 99,6 99,3 77,6 24,4 14,3 11,8 8,0 5,0 1,3 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,3 21,7 53,3 10,1 2,5 3,7 3,1 3,7 1,3 
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TabP12-2.: The result of soil chemical analyses 

 

 

 

 

 

 

Tab.P12-3: The result of soil chemical analyses 

 

 

 

 

 

 

  

 Profile: 12 N tot % C org %   C/N 
CaCO3 

% 
P mg/kg CAL 

K mg/kg 

CAL  

P - tot 

mg/kg 

Cu_ARtot 

mg/kg 

 Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

 Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-2cm 0,02 0,18 7,6 3,51 57,73 257,6 349,2 8,70 27,37 2,70 12,60 10,37 216,0 

2-10cm 0,02 0,19 8,9 2,12 35,76 219,7 256,7 7,30 20,93 2,00 11,00 8,73 172,8 

10-31cm                           

31-41cm       6,76 5,73 155,9 272,5 12,13 36,00 4,97 15,00 13,43 232,8 

41-70cm                           

70-100cm       1,04 9,09 41,2 207,5 4,53 20,77 1,20 8,13 7,07 156,4 

Profile Name 

  

Depth 

  

pH 

  

Elect.conductivity 

ds/m 

Ca Mg K Na 

  

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

P-12 
  

0-2cm 10,1 0,576 286,18 60,67 12,94 19,68 2495 70 3165 37,5 1 286,5 

2-10cm 10,3 0,247 253,87 48,33 12,02 27,02 1870 40 2235 0 0 244,75 

10-31cm 10,4 0,41 273,70 45,24 10,42 36,81 1885 40 2170 18 0 219,5 

31-41cm 10,2 0,559 351,30 30,85 8,25 64,38 1920 20 2560 10,5 1,75 172,25 

41-70cm 10,2 0,483 284,12 8,74 1,44 28,87 1545 5 1465 8,75 1,75 85,5 

70-100cm 9,6 0,53 36,61 5,55 1,21 16,91 2105 0 1825 23,5 0 95,25 
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Tab.12-4: The result of soil bulk mineralogical analyses, % 

Tab.12-5: The result of soil clay mineralogical analyses, % 

 

 

 

 

 

 

 

 

 

 

Profile 12 Chlorite Mica Amphibole Quarz K-feldspate Plagioclase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12951: (0-2 cm) 3 1 2 28 19 48 Tr        

12952: 2-10 cm) 2 1 3 34 21 39 Tr    1    

12953: (10-31 cm) 4 2 5 29 15 45 Tr        

12954: (31-41 cm) 7 3 2 29 17 36 4-6        

12955: (41-70 cm) 3 3 3 35 13 44 Tr        

12956: (70-100 cm) 2 2 2 33 17 44         

Profile 12 Smectite Vermiculite. 18 Vermiculite. 14 Illite  
Kaolinite 

(Good crystallised) 

Kaolinite 

(Bad crystallised) 

Chlorite 

(Primary)  

Chlorite 

(Secondary) 
Mixed Layer. 

12951: (0-2 cm)    42 15 43  

12952: 2-10 cm)    48 17 35  

12953: (10-31 cm)    48 13 39  

12954: (31-41 cm)    46 13 41  

12955: (41-70 cm)    27 19 54  

12956: (70-100 cm)   Tr 35 16 49 Tr 
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Fig.P12-1: The result of soil bulk mineralogical analyses: Soil profile - P12 
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Fig.P12-2: The result of soil clay mineralogical analyses: Soil profile ï P12:  0-2 cm 

 

 

 

Fig.P12-3: The result of soil clay mineralogical analyses: Soil profile ï P12:  2-10cm 
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Profil P-13:  Cambic Calcisol endogleyc, sodic, raptic, aridic   

(45o08ô40ôôN and 100o43ô05ôô) 

   
Landscape: Gobi step 

Parent material: ancient gravel beds 

Exposition: flat, gently sloping towards east 

Elevation: 1241 m  

Relief position: level 

Inclination: 2 - 3o 

Land use: Pasture 

Vegetation:  

Humus: Mull  

Specific characters:  

Horizons: 

-1 - 0 cm: Stone content: 100%, Carbonate content: -, Soil texture: Desert pavement, Current moisture: 

dry, Soil structure: singular, Border of layers: abrupt-even, Specific characters: gravel sand,  

 

Ahv/       0-2 cm: Stone content: no stone, Carbonate content: 3.19%, Soil texture: Sl3 ï loamy sand 

(70.2, 17.4, 11.9), Soil colour: 10YR 5/4, pH=9.53, Humus: = 0.29%, Current moisture: fresh, Soil 

structure: platty, Porocity: horizontal pores, Aggregate stability: AS5, Bulk density é kg/dm3, Rooting 

intencity -, Border of layers: abrupt-even, Specific characters: desert-Pan; 0.111 dS/m; 

 

Bwk/      2-13 cm: Stone content: common (15%), Carbonate content: 7.46%, Soil texture: Sl4 ï loamy 

sand (56.1, 26.5, 16.7), Soil colour: 10YR 5/4, pH=9.51, Humus: = 0.29%, Current moisture: fresh, Soil 

structure: platty-prismatic, Porocity: vertical-cracks, Aggregate stability: AS5, Bulk density é kg/dm3, 

Rooting intencity 10-20% roots, Border of layers: clear-wavy, 0.1188 dS/m; 

 

Bk/           13-33 cm: Stone content: common (25%), Carbonate content: 25.45%, Soil texture: Lt2 ï 

clayey loam (27.5, 45.2, 26.6), Soil colour: 2,5Y 7/3, pH=9.71, Humus: = 0.65%, Current moisture: dry, 

Soil structure: subangular blocky ï lime caves, Porocity: -, Aggregate stability: AS3, Bulk density é 

kg/dm3, Rooting intencity: 10-20% roots, Border of layers: clear-wavy, Specific characters: lime 

concretion, 0.136 dS/m 

 

Cw/       33-75 cm: Stone content: common (50%), Carbonate content: 7.69%, Soil texture: S - sand 

(93.1, 4.0, 2.7),Soil colour: 10YR 5/3, pH=9.48, Humus: =é%, Current moisture: dry, Soil structure: 

singular, Porocity: -, Aggregate stability: AS3, Bulk density é kg/dm3, Rooting intencity: 1-2% roots, 

Border of layers: abrupt-wavy, Specific characters: rusty mottles,  0.212 dS/m; 

 

Ckm/         75-95 cm: Stone content: common (65%), Carbonate content: 12.26%, Soil texture: Sl2 ï 

loamy sand (79.4, 12.7, 7.6), Soil colour: 2,5Y 6/4, pH=8.88, Humus: =é%, Current moisture: dry, Soil 

structure: crumb (cemented), Porocity: -, Aggregate stability: -, Bulk density é kg/dm3, Rooting intencity 

-, Border of layers: abrupt-wavy, Specific characters: lime cemented 0.586 dS/m; 

Cw/        95< cm: Stone content: common (10,95%), Carbonate content: 2.37%, Soil texture: S ï sand 

(92.7, 4.7, 2.4), Soil colour: 2,5Y 5/3, pH=9.29, Humus: =é%, Current moisture: dry, Soil structure: 

single corn, Porocity: -, Aggregate stability: -, Bulk density é kg/dm3, Rooting intencity -, Border of 

layers: abrupt-wavy; 

 

Soil developing depth: 95 cm 

Rooting depth: 40 cm 

Main rooting depth: 33 cm 
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Depth     

cm

Soil texture Gravel, 

stone    

Soil colour Soil pH Humus 

content

Carbonate 

content 

Vol.% Vol. % (dry or 

fresh)
(H2O)

Gew.% Gew.%

-1-0 100 dry single

0-2 Sl3(70.2,17.4,11.9) 0 10YR5/4 9,53 0,29 3,19 fresh platty horiz-pores AS5 Ahv / 

 2-13 Sl4(56.1,26.5,16.7) 15 10YR5/4 9,51 0,29 7,46 fresh platty prismatic ver.pores AS5 W10-20% Bwk / 

13-33 Lt2(27.5,45.2,26.6) 25 2,5 R 7/3 9,71 0,65 25,45 dry subpol AS3 W10-20% Bk / 

33-75 S(93.1,4.0,2.7) 50 10YR5/3 9,48 7,69 dry singular W1-2% Cw / 

75-95 Sl2(79.4,12.7,7.6) 65 2,5 Y6/4 8,88 12,26 dry cemented Ckm / 

95< S(92.7,4.7,2.4) 10  95 2,5 R 5/3 9,29 2,37 dry single grain Cw /  

Humus Nt Na

Vol.% Evaluation Vol.% Evaluation Vol.% Ltr./m
2 Vol.% Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kg molc/m
2 Ah x 1 

Sonst x 0.54 
kg/m

2
kg/m

2
g/m

2

49 8 20 43

49 8 20 43

50 5 16 45

46 23 21 23

46 23 21 23

46 23 21 23

K- Value: Evaluation:

 / 

   Nt:

eff. Rooting depth ________ dm

Evaluation: Evaluation: Evaluation: Evaluation:

S-Value

46

Physioloigical thickness: ______ cm KWe: _____ mm/d    Humus:

Evaluation: x _________ Day

O
ko

lo
g

is
ch

e
 E

va
lu

a
tio

n

Depth of 

the soil  

layers)

Rooting GPV Air capacity uFC(eff. Rooting depth) FC (max. 1m) Kf-Value CEC

Erodability (Ah)     uFC:     FC:   S-Value:

= _______ Ltr./m
2

Humus type: mull 

 / deut-wavy

lime concretion, 0.136 

dS/m
 / deut-wavy

rust, 0.212 ds/m  / abr-wavy

Principal qualifiers and Soil type: cambic Calsicol Supplementary qualifiers: endogleyc, sodic, raptic, aridic  

lime cement, 0.586 

dS/m

0.355 dS/m

abr-wavy / 

Horizon 

name 

(German/WR

B) 
kg dm

-3

gravel sand, 0.111 dS/m  / abr-even 

Porocity Aggregate 

stability 

 / abr-even 

Soil bulk density Rooting 

density

Horizon 

boundary

Relief position: flach Parent material: vulcane 

lapile 

Coordinate:     E45°08'40"         

  N100°43'05" 

Exposition: 

Evaluator: Hohenheim 

Team

Altitude: 1241m N. C: Vegetation: ʤʘʥʛʠʨ 

Land use: Pasture

Inclination: 2-3% Landschaft: wald-steppe 

S
o

il 
d
e

s
cr

ip
tio

n
 i
n
 f

ie
ld

Date: Profile No: P13 Map No. Weathering:

0.136 dS/m

Current moisture Soil structure Other description 

Rooting depth: _____ 40 cm curr. Ground water: ________ cm unter GOF aver. Ground water: _______ 

Main rooting depth:____________2___33_cm

pF

0.1188 dS/m
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Tab.P13-1: The result of soil texture analyses: Profile 13 

 

   

Profile P13  

0-2cm 

 (12958) 

  

  

Stone   Sand     Silt     Clay   

0,0   70,2     17,4     11,9   

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,6 99,6 91,8 64,0 29,3 21,6 18,1 11,9 5,6 1,1 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 7,8 27,8 34,7 7,7 3,5 6,2 6,3 4,5 1,1 

 

 

 
Profile P13 

 2-13cm 

(12959) Stone   Sand     Silt     Clay   

  0,0   56,1     26,5     16,7   

  
Fine 

gravel 
Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,3 99,3 96,3 74,2 43,2 34,8 26,6 16,7 8,0 2,5 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 3,0 22,1 31,1 8,4 8,2 9,9 8,7 5,5 2,5 

 

 

 

 

Profile P13  

13-33cm 

(12960) Stone   Sand     Silt     Clay   

  0,0   27,5     45,2     26,6   

  

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,3 99,3 94,4 80,9 71,8 66,0 54,0 26,6 8,0 2,7 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 5,0 13,5 9,1 5,9 12,0 27,3 18,7 5,3 2,7 
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Profile P13 

 33-75cm 

(12961) Stone   Sand     Silt     Clay   

  0,0   93,1     4,0     2,7   

  
Fine 

gravel 
Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,8 99,8 77,0 25,7 6,7 4,5 3,6 2,7 1,3 0,7 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 22,8 51,4 18,9 2,2 0,9 0,9 1,4 0,6 0,7 

 

 

 

Profile P13 

 75-95cm 

(12962) Stone   Sand     Silt     Clay   

  0,0   79,4     12,7     7,6   

  

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,7 99,7 88,2 42,5 20,2 16,9 13,1 7,6 3,8 1,5 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 11,4 45,7 22,3 3,4 3,8 5,5 3,8 2,2 1,5 

 

 

 

Profile P13 

95<cm  

(12963) Stone   Sand     Silt     Clay   

  0,0   92,7     4,7     2,4   

  

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,8 99,8 85,7 27,0 7,2 5,0 3,8 2,4 1,6 0,0 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 14,1 58,7 19,8 2,1 1,2 1,4 0,9 1,6 0,0 
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Tab.P13-2: The result of soil chemical analyses 

 

 

 

 

Tab.P13-3: The result of soil chemical analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pprofile: 13  N tot % C org %   C/N 
CaCO3 

% 
P mg/kg CAL K mg/kg CAL  

P - tot 

mg/kg 

Cu_ARtot 

mg/kg 

 Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

 Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-2cm 0,03 0,29 11,4 3,19 121,58 180,5 432,5 14,43 36,57 5,77 18,47 14,60 353,7 

2-13cm 0,02 0,29 13,2 7,46 98,3 120,2 167,5 15,77 34,50 5,83 17,73 14,20 293,8 

13-33cm 0,03 0,65 23,7 25,45 14,52 45,5 194,2 14,47 39,23 6,80 14,97 11,13 269,0 

33-75cm       7,69 41,57 50,3 191,7 6,20 20,10 2,50 8,63 7,07 236,4 

75-95cm       12,26 23,40 15,3 105,0 4,90 17,67 3,55 7,30 6,20 184,0 

95cm<       2,37 7,86 64,0 101,2 4,00 17,82 2,58 5,95 5,67 151,6 

Profile Name 

  

Depth 

  

pH 

  

Elect.conductivity 

ds/m 

Ca Mg K Na 

  

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

P-13 

  

minus 1-0 cm                         

0-2cm 9,53 0,111 366,02 22,52 9,46 4,46 3005 70 4105 139,25 12,25 194,75 

2-13cm 9,51 0,1188 379,24 25,40 7,13 2,83 3270 70 7345 21,75 12,75 268,25 

13-33cm 9,71 0,136 423,53 25,09 2,11 10,55 1995 40 1840 23,25 9,25 208,25 

33-75cm 9,48 0,212 372,38 20,57 1,73 8,97 2170 105 1295 19 9 98,25 

75-95cm 8,88 0,586 416,67 23,55 1,69 17,67 1855 95 1360 16 7,75 87,75 
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Tab.13-4: The result of soil bulk mineralogical analyses, % 

 

 

 

Tab.13-5: The result of soil clay mineralogical analyses, 

Profile 13 Chlorite Glimmer  Amphibole Quarz K-feldspate Plagioklase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12958: (0-2 cm) 7 5 3 30 14 37 4        

12959: (2-13 cm) 8 6 5 25 15 32 10        

12960: (13-33 cm) 9 2 3 18 12 26 (30)        

12961: (33-75 cm) 2 4 3 30 14 36 11        

12962: (75-95 cm) 3 1-2 1 33 13 35 12      1  

12963: (95 cm<)  3 1 1 17 17 42 Sp.        

Profile 13 Smectite Vermiculite. 18 Vermiculite. 14 Illite  
Kaolinite 

(Good crystallised) 

Kaolinite 

(Bad crystallised) 

Chlorite 

(Primary)  

Chlorite 

(Secondary) 
Mixed Layer. 

12958: (0-2 cm)    46 18 36  

12959: (2-13 cm)  Tr  36 22 43  

12960: (13-33 cm) 16   38 16 30  

12961: (33-75 cm)    28 24 48  

12962: (75-95 cm)    *  *  **  **  

12963: (95 cm<)     46 15 39  
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                     Fig.P13-1a: Grain size curve                                                            Fig.P13-1b: Grain size distribution 

 

 
                   Fig.P13-2a: Grain size curve                                                               Fig.P13-2b: Grain size distribution 

 

 
                   Fig.P13-3a: Grain size curve                                                               Fig.P13-3b: Grain size distribution 

 

 
                   Fig.P13-4a: Grain size curve                                                              Fig.P13-4b: Grain size distribution 
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Fig.P13-5: The result of soil bulk mineralogical analyses: Soil profile ï P13 
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Fig.P13-6: The result of soil clay mineralogical analyses: Soil profile ï P13:  0-2 cm 

 

 

 

 
Fig.P13-7: The result of soil clay mineralogical analyses: Soil profile ï P13:  2-13 cm 
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Profil P-14:  Haplic Luvisol loamic, sodic, hypereutric, cutanic, 

calcaric (45Á05ô18ôôN and 100Á40ô53ôôE) 

   
Landscape: Gobi step  

Parent material: fluvial gravel and loam 

Exposition:  

Elevation: 1224 m  

Relief position: Lower slope 

Inclination: 2 - 3o 

Land use: Pasture 

Vegetation:  

Humus: Mull  

Specific characters:  

Soil developing depth: 100 cm 

Rooting depth: 40 cm 

Main rooting depth: 2-27 cm 

Horizons: 

-1 - 0 cm: Stone content: 100%, Carbonate content: -, Soil texture: -, Desert pavement, Current moisture: 

dry, Soil structure: single, Border of layers: abrupt-even, Specific characters: gravel + sand 

Ahv/  0-2 cm: Stone content: abundant (50%), Carbonate content: 1.27%, Soil texture: Sl3 ï loamy sand 

(75.7, 11.0, 13.0,) Soil colour: 10YR 5/4, pH=9.09, Humus: = 0.14%, Current moisture: dry, Soil 

structure: single-platty, Porocity: -, Aggregate stability: AS5, Bulk density: 1.8 kg/dm3, Rooting intencity: 

low, Border of layers: abrupt-even, Specific characters -; 

Ah/       2-11 cm: Stone content: no stone, Carbonate content: 1.39%, Soil texture: Ls3 ï sandy loam 

(46.3, 28.7, 24.5), Soil colour: 10YR 5/4, pH=9.83, Humus: = 0.26%, Current moisture: dry - fresh, Soil 

structure: subpolyedr-prisma, Porocity: horizontal cracks, Aggregate stability: AS4, Bulk density: 

1.6kg/dm3, Rooting intencity 3-5%, Border of layers: clear-even, Specific characters: lime precipitations, 

carbonatic, 0.230 dS/m; 

Bkt/        11-27 cm: Stone content: no stone, Carbonate content: 2.76%, Soil texture: Lsu ï sandy silty 

loam (35.0, 40.3, 24.1) , Soil colour: 10YR 5/6, pH=8.52, Humus: = 0.14%, Current moisture: fresh, Soil 

structure: polyder, Porocity: many vertical cracks, Aggregate stability: AS2, Bulk density: 1.9 kg/dm3, 

Rooting intencity 6-10%, Border of layers: clear-wavy, Specific characters: clay skins - precipitated, 

1.526 dS/m 

Btm/       27-54 cm: Stone content: no stone, Carbonate content: 1.36%, Soil texture: Lts ï silty clayey 

loam (39.0, 35.0, 26.1), Soil colour: 10YR 4/6, pH=8.31, Humus: =é%, Current moisture: dry - fresh, 

Soil structure: polyder caves, Porocity: fine cracks every direction, Aggregate stability: AS4, Bulk 

density: 1.9kg/dm3, Rooting intencity under 1 %, order of layers: clear wavy, Specific characters: clay 

cutans, 2.46 dS/m; 

Btb1/     54-75 cm: Stone content: no stone, Carbonate content: 1.42%, Soil texture: Tl ï loamy clay 

(15.8, 34.8, 49.4), Soil colour: 10YR 5/6, pH=8.35, Humus: =é%, Current moisture: dry - fresh, Soil 

structure: polyder, Porocity: fine cracks, Aggregate stability: AS5, Bulk density: 1.9 kg/dm3, Rooting 

intencity -, Border of layers: unclear, Specific characters: many clay cutans, manganese concretions, 

1.228 dS/m; 

Btb1/     75-100 cm: Stone content: no stone, Carbonate content: 1.43%, Soil texture: Tl ï loamy clay 

(15.8,38.8,45.5), Soil colour: 7,5YR 4,5/6, pH=8.31, Humus: =é%, Current moisture: dry - fresh, Soil 

structure: polyder, Porocity: fine cracks, Aggregate stability: AS2, Bulk density: 1.7kg/dm3, Rooting 

intencity -, Border of layers: abrupt-irregular, Specific characters: many clay cutans, manganese 

concretions, 0.801 dS/m  

Cw/   100-130< cm: Stone content: common (10%), Carbonate content:  0.96%, Soil texture: S ï sand 

(92.5, 3.6, 3.8), Soil colour: 10YR 4,5/6, pH=8.40, Humus: =é%, Current moisture: dry - fresh, Soil 

structure: polyed single, Porocity: -, Aggregate stability: AS2, Bulk density é kg/dm3, Rooting intencity 

-, Border of layers: -, Specific characters: -; 
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Depth     

cm

Soil texture Gravel, 

 stone    

Soil 

colour 

Soil pH Humus 

content

Carbonate 

content 

Vol.% Vol. % (dry or 

fresh) (H2O)
Gew.% Gew.%

0-2 Sl3(75.7,11.0,13.0) 50% 9,09 0,14 1,27 dry platty low Ah / 

 2-11 Ls3(46.3,28.7,24.5) 10YR5/4 9,75 0,26 1,39 dry-fresh subp-prisma horizontal pores AS5 W 3-5 Ah / 

 11-27 Lsu(35.0,40.3,24.1) 10YR5/4 8,04 0,14 2,76 fresh fein polyedrish AS4 W 6-10 Bwt / 

27-54 Lts(39.0,35.0,26.1) 2,5 R 7/3 7,35 1,36 dry-fresh polyed. AS2 Btm / 

54-75 Tl(15.8,34.8,49.4) 10YR5/3 6,97 1,42 dry-fresh polyed fine pores AS4 Btb1 / 

75-100 Tl(15.8,38.8,45.5) 2,5 Y6/4 6,96 1,43 dry-fresh polyed. fine pores AS5 Btb2 / 

100-130< S(92.5,3.6,3.8) 10% 2,5 R 5/3 7,24 0,96 dry-fresh polyed single. AS2 Cw /  

Humus Nt Na

Vol.% EvaluationVol.% EvaluationVol.% Ltr./m
2 Vol.% Ltr./m

2 cm/tag Evaluation cmolc/kg Evaluation cmolc/kgmolc/m
2Ah x 1 

Sonst x 
kg/m

2
kg/m

2
g/m

2

0-2 35 3 9 32

 2-11 35 3 9 32

 11-27

27-54 33 5 13 30

54-75

75-100

100-130< 36 11 22 25

K- Value: Evaluation:

Coordinate:    45Á05ô18ôôN 

and 100Á40ô53ôôE

Exposition: 

Evaluator: Hohenheim Team Altitude: 1224 m N. C: Vegetation: 

Date: Profile No: P14 Map No. Weathering: Land use: Pasture

Inclination: 

0.154 ds/m 1,8 / abr-even 

Relief position: 

lower slope

Parent material: fluvial gravel 

and loam

 1,7 /  

Landschaft: wald-steppe 

Current moisture Soil structure Other description Porocity Aggregate 

stability 

Soil bulk 

density 

Rooting 

density

Horizon 

boundary

pF

Horizon name 

(German/WRB) 

kg dm
-3

clear-wavy

abr-wavy
 manganese 

concretions, 0.801 ds/m 

 manganese 

concretions, 1.228 ds/m 
1,9 / abr-wavy

clayey, 2.46 ds/m 1,9 / 

carbonatic, 0.230 ds/m 1,6 / abr-even 

clayey and carbonatic, 

1.526 ds/m
1,9 / clear-wavy

0.350 ds/m

Soil development depth:      __100cm Main rooting depth:__2-27_cm Principal qualifiers and Soil type: Haplic Luvisol Supplementary qualifiers: loamic, sodic, hypereutric, 

cutanic, calcaric 

aver. Ground water: _______ Humus type: mull 

O
ko

lo
g

is
ch

e
 E

va
lu

a
tio

n

Depth of 

the soil  

layers)

Rooting GPV Air capacity uFC(eff. Rooting depth)FC (max. 1m)

S
o

il 
d
e

sc
ri

p
tio

n
 in

 f
ie

ld

Rooting depth: _____ 40 cm curr. Ground water: ________ cm unter GOF

Kf-Value CEC S-Value

Physioloigical thickness: ______ cm KWe: _____ mm/d    Humus:

Evaluation: x _________ Day

eff. Rooting depth ________ dm = _______ Ltr./m
2

Erodability (Ah)     uFC:     FC:   S-Value:    Nt:

Evaluation: Evaluation: Evaluation: Evaluation:
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Tab.P14-1: The result of soil texture analyses: Profile 14 

 

 

Profile P14  

2-11cm 

(12967) 

  

  

Stone   Sand     Silt     Clay   

0,0   46,3     28,7     24,5   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,5 99,5 97,6 72,3 53,2 48,6 41,4 24,5 11,8 3,9 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,9 25,3 19,1 4,7 7,1 16,9 12,8 7,8 3,9 

 

 

Profile P14  

11-27cm 

(12968) 

  

  

Stone   Sand     Silt     Clay   

0,0   35,0     40,3     24,1   

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 
size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,4 99,4 98,3 85,2 64,4 55,5 44,8 24,1 12,3 4,5 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 1,2 13,1 20,8 9,0 10,6 20,7 11,8 7,8 4,5 

 

Profile P14  

27-54cm 

(12969) 

  

  

Stone   Sand     Silt     Clay   

0,0   39,0     35,0     26,1   

Fine 
gravel 

Coarse 
sand 

Medium 
sand Fine sand  

Coarse 
silt 

Medium 
silt Fine silt 

Coarse 
clay 

Medium 
clay 

Fine 
clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 100,0 100,0 99,6 89,0 61,0 55,5 46,6 26,1 13,3 5,5 

Fraction, µm 

6300-

2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 0,4 10,6 28,0 5,6 8,9 20,5 12,8 7,8 5,5 

 

Profile P14  

0-2cm (12966) 

  

  

Stone   Sand     Silt     Clay   

0,0   75,7     11,0     13,0   

Fine 

gravel 

Coarse 

sand 

Medium 

sand Fine sand  

Coarse 

silt 

Medium 

silt Fine silt 

Coarse 

clay 

Medium 

clay 

Fine 

clay 

Soil particle 

size, µm <6300 <2000 <630 <200 <63 <20 <6,3 <2 <0,63 <0,2 

(Cumulative %) 99,8 99,8 89,7 52,9 24,1 21,5 19,1 13,0 6,1 2,6 

Fraction, µm 
6300-
2000 2000-630 630-200 200-63 63-20 67,7 6,3-2 2-0,63 0,63-0,2 <0,2 

Fraction % 0,0 10,1 36,8 28,9 2,6 2,4 6,1 7,0 3,5 2,6 
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Tab.14-2: The result of soil chemical analyses 

 

 Profile: P14 N tot % C org %   C/N CaCO3 % 
P mg/kg 

CAL  

K mg/kg 

CAL  

P - tot 

mg/kg 

Cu_ARtot 

mg/kg 

 

Zn_ARtot 

mg/kg 

Pb_ARtot 

mg/kg 

 

Ni_ARtot 

mg/kg 

Cr_ARtot 

mg/kg 

Mn_ARtot 

mg/kg 

0-2cm 0,02 0,14 6,7 1,27 15,54 90,2 200,0 12,30 35,00 4,10 13,90 11,17 169,0 

2-11cm 0,03 0,26 8,8 1,39 20,37 93,7 313,3 21,73 52,67 10,97 23,10 16,63 477,9 

11-27cm 0,02 0,14 8,5 2,76 17,82 94,5 467,5 24,43 62,27 12,40 34,93 21,50 1184,8 

27-54cm       1,36 35,13 62,7 422,5 22,48 61,53 11,23 30,05 20,38 893,9 

54-75cm       1,42 74,30 88,8 556,7 29,23 76,97 19,93 35,73 23,12 845,5 

75-100cm       1,43 64,73 73,0 693,7 33,87 89,92 20,50 43,08 29,40 1099,2 

100-130cm       0,96 5,90 25,5 409,6 4,90 15,27 1,97 6,45 8,03 111,6 

 

 

Tab.14-3: The result of soil chemical analyses 

Profile ID  

  

Depth 

  

pH 

  

Elect.conductivity 

ds/m 

Ca Mg K Na 

  

Dethionite extraction Oxalate extraction 

mmol/kg mmol/kg  mmol/kg mmol/kg  

Fe 

mg/kg 

Mn 

mg/kg 

Al 

mg/kg Fe mg/kg Mn mg/kg Al mg/kg 

P-14 

0-2cm 9,09 0,154 104,29 29,82 4,92 16,15 2535 95 3365 20,5 7,25 181 

2-11cm 9,75 0,23 251,18 47,30 6,26 46,82 4500 270 5435 35,25 30,25 316,5 

11-27cm 8,04 1,526 178,08 54,50 6,01 98,31 10170 2025 9540 52,25 186,75 326 

27-54cm 7,35 2,46 126,12 57,58 7,00 85,15 7655 740 8640 36,5 70,25 333 

54-75cm 6,97 1,228 103,48 79,18 9,68 102,12 8015 600 9640 46,5 63,25 452,5 

75-100cm 6,96 0,801 110,78 87,40 10,61 107,01 10960 1535 13020 47,25 110,5 483,25 

100-130cm 7,24 0,35 20,33 13,98 4,60 17,62 2965 40 1795 46,5 8,25 80 
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Tab.14-4: The result of soil bulk mineralogical analyses, % 

 

 

Tab.14-5: The result of soil clay mineralogical analyses, %

Profile 14 Chlorite Glimmer  Amphibole Quarz K-feldspate Plagioklase Calcite Dolomite Pyrite Geothite Zeolite Halite Gypsum Ten 

12966: (0-2 cm) 8 6 4 27 18 37 (Tr)        

12967: (2-11 cm) y y y y y y Tr        

12968: (11-27 cm) 9 (17) 5 26 11 31 Tr        

12969: (27-54 cm) 10 (20) 2 23 12 32         

12970: (54-75 cm) y y y y y y         

12971: (75-100 cm) y y y y y y         

12972: (100-130 cm) Tr 4 2 43 12 39         

Profile 14 Smectite Vermiculite. 18 
Vermiculite. 

14 
Illite  

Kaolinite 

(Good crystallised) 

Kaolinite 

(Bad crystallised) 

Chlorite 

(Primary)  

Chlorite 

(Secondary) 
Mixed Layer. 

12966: (0-2 cm) ? ?   ?   

12967: (2-11 cm) 25   56 9 10  

12968: (11-27 cm) ? ?    Second.  

12969: (27-54 cm) Tr Tr  58 21 21  

12970: (54-75 cm) Tr (å1) Tr  67 16 17  

12971: (75-100 cm) Tr Tr  65 17 18  

12972: (100-130 cm)  Tr  62 19 19  



55 

 

 

 
Fig.14-5: The result of soil bulk mineralogical analyses: Soil profile ï P14 
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Fig.14-7: The result of soil clay mineralogical analyses: Soil profile ï P14:  0-2 cm 

 

 

 
Fig.14-8: The result of soil clay mineralogical analyses: Soil profile ï P14:  2-11 cm 
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Soil profiles in Dalanzadgad region 
Soil Profile X-1: Gleyic calcic Solontschak (sodic), clayic  

 

 
Landscape: Depression (concave) (level land)  

Parent material: Loamy clayey, lake sediment 

Exposition: 

Eleveation: 1321 m 

Relief position: Flat 

Inclination: = 

Land use: Winter horse grazing 

Vegetation: Different Halopytes 

Humus: Mull  

Specific characters:  

Horizones: 

 

Az/   0-1 cm: Stone content: stony few (<1%), Carbonate content: 15,55%, Soil texture:Tl 

-loamy clay (19.0, 35.1, 45.9)7, Soil colour: 10YR 5/4, pH=10.3, Humus: 0,77%, Current 

moisture: dry, Soil structure: platy, Porocity: -, Aggregate stability: AS5, Bulk density: 

1,53 kg/dm3, Rooting intencity: -, Border of layers: abrupt-even, Specific characters: salt 

crusty; 

 

Ahz/    1-10 cm: Stone content: stony few (<1%), Carbonate content: 22.86%, Soil 

texture: Tl ï loamy clay (17.0, 35.2, 47.4), Soil colour: 10YR 5/4, pH=10.1, Humus: 

0,99%, Current moisture: fresh, Soil structure: strong subangular, Porocity: root pores, 

Aggregate stability: AS4, Bulk density: 1,48 kg/dm3, Rooting intencity: W1-W2, Border 

of layers: even-sharp, Specific characters: reduced mottles, oxidated root channels;  

 

Bl (Gor)/     10-40 cm: Stone content: stony few (<1%), Carbonate content: N/A (C3), 

Soil texture: Tl ï loamy clay (16.0, 38.0, 45.1), Soil colour: 10YR 5/4, pH=9.8, Humus: 

<1%, Current moisture: moist, Soil structure: subangular, Porocity: -, Aggregate stability: 

AS2, Bulk density 1,51 kg/dm3, Rooting intencity: W4 (fine coarse), Border of layers: 

even-diffuse, Specific characters: rosty channels in the roots 

 

Br (Gr)/     40-70 cm: Stone content: stony few (<1%), Carbonate content: 42.87%, Soil 

texture: Tl - loamy clay (10.6, 35.9, 53.0), Soil colour: 2,5Y 7/2, pH=9.4, Humus: <1%, 

Current moisture: moist, Soil structure: subangular, Porocity: -, Aggregate stability: AS3 

moderate, Bulk density 0,975 kg/dm3, Rooting intencity: W4, Border of layers: wavy-

sharp, Specific characters: few rosty tubes;  

 

bAhBr (fAgr)/    >70 cm: Stone content: stony few (<1,5%), Carbonate content: 11,04%, 

Soil texture: Lts (33.2, 23.2, 27.8), Soil colour: 10YR 5/3,5, pH=8.9, Humus: <1,5%, 

Current moisture: moist, Soil structure: coherent, Porocity: -, Aggregate stability: AS6, 

Bulk density: 1,3 kg/dm3, Rooting intencity W3, Specific characters: organic matter;  

 

 

Soil developing depth: 25 cm 

Rooting depth: >80 cm 

Main rooting depth: 0-70 cm 

                                                           
7 Percentage of Sand, Silt, Clay 


