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Analysis of Spatial and Temporal Coupling Characteristics
and Driving Factors of Rural Population — Land - Industry System
in Heilongjiang Province
——Based on the Primary Sector Perspective

SUN Yu, NING Jing”
(School of Public Administration and Law, Northeast Agricultural University, Harbin 150030, China)

Abstract ; Heilongjiang Province, as the “ballast stone” of stable grain production and supply, is of
great significance in national food security. Therefore, in order to realize agricultural and rural modernization
and promote rural revitalization in Heilongjiang Province, it is of great significance to explore the coupling
development of rural population — land — industry system and its driving force. Taking Heilongjiang province
as the research object, this paper comprehensively used coupling degree and coupling coordination degree
estimation to analyze the spatial — temporal evolution characteristics of coupling types and coupling coordina-
tion degree levels in Heilongjiang Province, and identified their driving factors by using geographic detec-
tors. The research results are shown as follows: (D On the whole, the results of coupling degree and coupling
coordination degree of rural population — land — industry system in Heilongjiang Province from 2016 to 2020
are basically consistent with the movement trend. The coupling types of the three subsystems are all in the
running — in stage, and the coupling coordination degree is in the lean stage, and the fluctuation is not sig-
nificant. (2 The spatial difference shows that the coupling degree and coupling coordination degree of rural
population — land — industry system in different cities and villages are obviously different, showing a trend of
higher in the north and lower in the south; The coupling development level takes Harbin as the center and
increases to the edge cities. The degree of coupling coordination fluctuates between borderline dissonance
and forced coordination. (3) From the perspective of driving factors, the explanatory power of single factor
and interactive factor to the coupling development of the three rural subsystems is relatively different. Among
them, the proportion of rural employees (X2) and rural population density (X3), as a single factor or inter-
active factor, both show strong explanatory power, and the driving force of interactive factor is greater than
that of single factor. All interaction types focus on two — factor enhancement and nonlinear enhancement.
The coupled development of rural population — land — industry system in the cities of Heilongjiang Province is
the result of the joint action of many factors, and measures, such as optimizing the population structure, im-
proving the efficiency of land use and the level of agricultural science and technology, are important paths to
enhance the coupling dynamics and promote the revitalization of the countryside in an all — round way.

Key words: rural population — land — industry; coupling degree; coupling coordination degree ; Spatio-

temporal capling geographic detector
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The Formation Process, Current Situation, and Evolutionary Trend

of Black Soil in Northeast China
——the Past and Present Lives of the Black Soil in Northeast China
ZHANG Yue'? ,ZHAO Dongge'? ,WANG Xinyuan'?,WANG Ying'? LIU Jiarui'*,YAN Yongsheng'*"
(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 ; Black soil is the giant panda in cultivated land, and is mainly distributed in Jilin Province,
Heilongjiang Province, Liaoning Province, and the eastern part of Inner Mongolia Autonomous Region. It is
known for high productivity and fertility, and is essential to food security. On the basis of analyzing the liter-
atures related to black soil in Northeast China and data from black soil surface substrate survey, this paper
comprehensively summarized the forming process, classification system, spatial distribution, physicochemical
features, evolutionary trends, preservation targets, and conservation measures of black soil. This paper is
expected to provide a general explanation on the origin and evolution of black soil, improve the public’s cog-
nition and draw more attention,and also, provide information for black soil preservation.

Key words: forming process; current status; evolutionary trends; preservation measures; black soil ;

Northeast China
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Research Status and Prospect of the Relationship between Urbanization

and Cultivated Land Utilization in China
ZUO Wenjie, LI Zirui, JIANG Bo*, WEI Wenxia, DONG Xinyuan

(School of Public Administration and Law, Northeast Agricultural University, Harbin 150030, China)

Abstract; Coordinating the contradiction between urbanization development and cultivated land utiliza-
tion is the fundamental problem for the economic development and food security. Using literature data meth-
od, VOS viewer visualization, logical block diagram and other analysis methods, this paper sorts out and
summarizes the literature on the relationship between urbanization and cultivated land use in China from
1997 to 2024. Research shows that the existing research achievements present a multi — core, a multi —level
and a multiple perspective research system with the the combination of qualitative and quantitative as well as
theory and practices, but there are also problems, such as that scale of the existing research area is unrea-
sonable, evaluation and mechanism research is too narrow, lacking of new elements influence research and
comprehensive and innovative research methods. Therefore a perfect evaluation method should be constructed
from the perspective of interdisciplinary and integration in the future, the internal connection between urban-
ization and cultivated land utilization should be paid more attention to further explore how to promote the co-
ordinated development between them, so as to provide references and inspiration for the relationship study
between urbanization and cultivated land utilization.

Key words: urbanization; cultivated land utilization; VOS viewer; coordinated development
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Protection of Black Soil Farmland Resources by Beidahuang Group:

Experiences, Challenges, and Strategies
ZHOU Xue', WANG Dianyao', XU Yiming’, YANG Hui’, TANG Caojiazi’, JIANG Baiwen'"
(1. Northeast Agriculture University, Harbin 150030, China;
2. Beidahuang Group Heilongjiang Youth Farm Co. , Ltd. Harbin 150050, China;
3. Heilongjiang Beidahuang Agricultural Co. , Ltd. Youyi Branch, Shuangyashan 155100, China)

Abstract ; This manuscript delves into the typical experiences and prevalent challenges faced by the Bei-
dahuang Group in the preservation of black soil, and delineates pragmatic measures and recommendations.
The study scrutinizes the initiatives and accomplishments of the Beidahuang Group in safeguarding black soil
farmland resources and the notable strides, but there are still lots of problems, such as soil erosion and deg-
radation, ecological decline, and an incomplete protection framework endure. Consequently, the article ad-
vocates the strategies, including the systematic formulation of development plans for black soil protection,
the establishment of a technological support system for preserving black soil arable land resources, the com-
prehensive implementation of measures to propel black soil protection, and the exploration and delineation of
technical pathways and models with strong replication and promotion . The overarching objective is to furnish
theoretical and practical insights for further enhancing the safeguarding of black soil farmland resources and
to contribute to the imperative task of ensuring national food security.

Key words: black soil protection; beidahuang Group; farmland resources; food security; sustainable

agricultural development
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F1 XNEBFOHEATIETEHMIKMUEHAER(%)

S WJLO17 WILI85 WJL152 WILI53 WJL154 WIL155 WIL163 WILI81

FHAKE  HAA% KRBz IKER  KEE  ARKEE KR Bk

Fay s FamigE  RAEBEE  BNEE BaRdE BakdE Baha BIRE S RARE
Wl B EE UM A FUEEMCE  BUEEME DUREME e
Sio, 63. 06 63.81 54.42 59.52 62.24 59.73 59.12 59.23
Al 0, 16.89 17.52 14.38 15.76 15.29 15.93 16. 04 16.06
Tio, 0.75 0.36 0.97 1.38 1.16 1.27 1.34 1.36
Fe, 0, 0.42 0.55 1.09 1.78 2.02 2.09 1.71 2.01
FeO 0.85 0.50 5.52 5.79 4.75 5.03 5.40 5.54
Ca0 2.86 1.68 6.67 3.93 4.56 4.95 4.65 4.10
MgO 1.14 0.85 8.19 2.76 2.21 2.51 2.34 2.63
K,0 10. 64 11.59 2.56 3.12 2.46 3.09 3.37 3.65
Na, O 2.52 2.52 4.04 4.05 3.70 3.74 4.41 3.56
MnO 0.05 0.04 0.11 0.12 0.12 0.11 0.10 0.13
P,0, 0.18 0.09 0.38 0.30 0.27 0.26 0.29 0.30
Yok ik 0.41 0.27 1.41 1.34 1.11 1.14 1.02 1.27
¥l 99.35 99.77 99.76 99. 85 99. 89 99. 86 99.78 99. 83
K,0/Na,0 4.22 4.60 0.63 0.77 0. 66 0.83 0.76 1.03
Si0,/Al 0, 3.73 3.64 3.78 3.78 4.07 3.75 3.69 3.69
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R2 MEEONEHEOBIMETEHERLFHIER(10-6)

e WJLO17 WJIL185 WJL152 WJL153 WJL154 WJL155 WJL163 WJL181

A AY SAas KB BRKEE  WREE  SKEE KR

S REREE CAFEE EWER  MaHE MatE Mabn Mo E?j{‘
Bt e R WSS BUEME TS Rk #
Y 46. 65 48. 17 17.15 32.90 42.46 40.08 54.90 82.63
La 25.44 21.97 47.77 38.92 33.41 29. 81 35.08 32.98
Ce 51.52 44. 64 102. 34 81.17 72.29 68.05 82.75 75.85
Pr 7.97 6.50 13.32 10.43 8.97 8.76 10.78 10. 82
Nd 35.06 31.20 52.97 42.09 36.53 36.96 45.77 51.29
Sm 10.12 8.48 8.32 8.13 7.95 8.02 10.28 12.76
Eu 1.56 1.11 2.10 1.71 1.44 1.65 2.13 2.13
Gd 7.65 7.76 6.27 7.00 7.11 7.55 9.26 11.56
Th 1.63 1.56 0.79 1.15 1.25 1.35 1.69 2.28
Dy 10.29 9.42 3.53 6.08 7.59 8.04 10.26 14. 44
Ho 2.00 1.82 0.61 1.16 1.44 1.55 1.99 2.89
Er 5.26 4.81 1.69 3.16 4.08 4.26 5.68 8.14
Tm 0.80 0.78 0.26 0.56 0.75 0.80 1.06 1.46
Yh 4. 80 4.19 1.50 3.32 4.20 4.59 6.18 8.05
Lu 0.69 0.52 0.22 0.52 0.61 0.67 0.88 1.11
Rb 613.79 565.45 157.97 171.56 111.95 148. 66 202.29 186.48
Ba 1524.75 1479. 83 498.32 604.98 329.62 378.07 987. 66 745.99
Th 24.89 30.90 8.25 14.3 17.7 14.4 16. 88 15.52
U 3.95 2.98 1.66 3.09 4.45 3.29 6.60 5.27
Nb 15.35 16.95 8.10 14.63 14.61 14.62 16. 31 18.33
Ta 0.93 0.93 0.39 0.67 0.92 0.86 1.04 1.77
Sr 411. 80 361.58 807.39 236.30 228.11 304. 96 568.98 271.36
Zr 292. 86 268.76 216.74 324.74 268.02 346.75 414.91 488. 57
Hf 8.21 8.06 5.49 8.05 6.40 8.53 10.26 11.55
Li 9.69 11.02 94. 89 85.81 59.36 72.11 53.30 87.42
Be 2.35 1.70 2.57 3.39 4.52 4.38 4.18 4.56
Se 10.43 5.13 15.28 16.55 13.16 17.65 14.42 16.05
Co 1.50 1.67 26.20 15.37 14.12 15.17 14.83 17.49
Ga 26.92 26.09 19.52 25.03 25.02 24.40 25.52 26.09
Cs 14.29 13.02 40.54 27.84 6.83 16.78 32.31 13.56
W 294.98 1.74 0.92 1.36 0.96 3.91 1.56 1.14
Pb 21.45 26.21 9.81 16.97 26.25 19.61 17.36 34.90
Th/Sc 2.39 6.02 0.54 0. 86 1.34 0.82 1.17 0.97
7Zr/Sc 28.08 52.39 14.18 19.62 20.37 19.65 28.77 30. 44
La/Th 1.02 0.71 5.79 2.72 1.89 2.07 2.08 2.13
LREE 131.67 113.90 226. 82 182.45 160. 59 153.25 186.79 185.83
HREE 79.77 79.03 32.02 55.85 69.49 68. 89 91.90 132.56
LREE/HREE 1.65 1.44 7.08 3.27 2.31 2.22 2.03 1.40
SREE 211.44 192.93 258. 84 238.30 230.08 222.14 278.69 318.39
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Geochemical Characteristics and Geological Significance of Xinghuadukou

Group in Luoguhe Area, Greater Khingan Mountains
ZHOU Chuanfang'*”** ' MENG Lingyu'?,JIA Liming'?,ZHANG Xuanpu'®, WANG Decai'”,
MIAO Zhifeng' ,LIU Yiren'?
(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 150086,
China;
3. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract; The Xinghuadukou Group in the Greater Khingan Mountains area is an important Precambri-
an metamorphic crystalline basement of the Xing’ an block and Ergun massif. This study conducted a de-
tailed field investigation and petrological and geochemical analysis of the Xinghuadukou Group in the north-
ern part of the Luoguhe area in the Greater Khingan Mountains. The results show that the Xinghuadukou
Group in the study area exists in the form of fragments and is a medium grade low amphibolite facies regional
metamorphic rock, mainly composed of green schist and biotite schist. The green schist is rich in Si
(63.06% -63.81% , average value is 63.44% ), Al (16.89% -17.52% , average value is 17.21% ),
and K (10.64% —11.59% , average value is 11. 12% ) , with low Mg (0.85% —-1.14% , average value is
1.00% ), Ca (1.68% -2.86% , average value is 2.27% ) comparable to sedimentary rock types; the bio-
tite schist shows the characteristics of high Al (14.38% - 16. 06% , average value is 15. 58% ), Mg
(2.21% -8.19% , average value is 3.44% ), Ca (3.93% -6.67% , average value is 4.81% ) similar to
volcanic rock composition. The rare earth elements exhibit characteristics of light rare earth element enrich-
ment, heavy rare earth element depletion, and negative Eu anomalise; the trace elements show deficits in
high - field strength elements Nb, Ti, P, and depletion in large ion — lithophile elements Ba, Sr, while high
— field strength elements Zr, Th, U, Hf and large ion — lithophile elements Rb are enriched. The rock
source is mainly composed of felsic rocks and intermediate volcanic rocks, and the depositional environment
is a passive continental margin and island arc tectonic environment.

Key words: Xinghuadukou Group ; petrogeochemistry ; geological significance ; ergun massif; Greater Kh-

ingan Mountains
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