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Study on the Spatial Distribution Characteristics and Physicochemical
Properties of the Surface Substrate Layer in the Wudalianchi—Nenjiang

Area of the Northern Songnen Plain
ZHAO Guogiang"?, LIANG Zhongkai"**, HAN Shoude"?, ZHANG Ming"?,
REN Guangzhi"?, LI Zhuang"?, WANG Xu"?
(1. Harbin Center for Integrated Natural Resources Survey, China Geological Survey, Harbin 150086, China;

2. Observation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources,

Harbin 150086, China)

Abstract: To better serve natural resource management and territorial spatial planning, the concept of
surface substrate was first proposed by the Ministry of Natural Resources in 2020. By studying the spatial
distribution characteristics of the surface substrate layer, it is possible to effectively establish the correlation
between underground bedrock and above—ground vegetation, which is of great significance for the scientific
management of natural resources. This paper selects the Wudalianchi—Nenjiang area in the northern part of
the Songnen Plain as the research area. Using tools such as Luoyang shovels, backpack drills, and car drills,
field investigations and sampling were conducted on the vertical structure of the surface substrate layer at
depths of 2m, 5m, and 20m. A total of 1236 survey points were completed, and 1174 samples were collected.
The soil sample bulk density, organic carbon, particle size, and pH indicators were determined using ring
knife method, potassium dichromate oxidation — external heating method, Kjeldahl nitrogen determination
method, X-ray fluorescence spectrometry (XRF'), and glass electrode method respectively. The results show
that the study area is divided into 2 primary surface substrate zones, 6 secondary surface substrate zones, 7
tertiary surface substrate zones, and 18 types of surface substrate configurations. The average bulk density
obtained is 1. 16g/cm’; the average organic matter content is 49. 27g/kg; the average pH value of the topsoil
is 5. 88, with an average pH value of 5. 89 at 0. 5m, 5. 88 at 1m, 5. 87 at 1. 5m, 5. 86 at 2m, and 6. 06 at
5m, all belonging to a slightly acidic level; the average organic carbon density of the topsoil is 6. 32kg/m’,
and the total organic carbon storage is 145. 02Tg. The research results can provide a reference for natural
resource management, land protection, and development and utilization in this region to a certain extent.

Key words: Songnen Plain; surface substrate layer; surface substrate configuration; shysicochemical

properties; organic carbon storage
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