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Abstract: Based on the needs of unified management of natural resources, the Ministry of Natural Resources of China has put forward
the concept of "ground substrate" and has organized a pilot survey of surface substrate in typical areas. At present, the three—level
classification system of ground substrate has not yet formed a unified understanding and standard, which seriously restricts the work of
ground substrate data investigation, field mapping and application of results. In view of this, this paper clarifies the theoretical
significance and application value of ground substrate by analyzing the connotation of ground substrate, comprehensively considers the
data utilization needs of national urban space, ecological space and agricultural spatial planning, and establishes a spatial hierarchy
model of ground substrate based on survey—classification—application, which can realize the organic combination with four types of
ground substrate data: rock substrate, gravel substrate, soil substrate and mud substrate, and then proposes a three—level classification
system scheme. Based on the secondary type of the Ground Substrate Classification Scheme, this scheme is fully connected with the
existing classification system, and based on the existing research basis and current technical standards, it abides by the convention of

natural science terminology in naming, and forms a scientific, unified, operational, applicable and normative three—level system
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through scientific numbering, which has the feasibility of application and can provide reference for the theoretical research and

investigation and application of ground substrate.

Key words: unified natural resources management; ground substrate; three-level classification; modelling; territorial spatial planning;

geological survey engineering
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Table 1 Identification of similar concepts in the ground substrate
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Fig. 1 Schematic representation of the spatial relationship

between the ground substrate and the similar concepts
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Fig. 3 Logical framework of the ground substrate model
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Table 2 Three-level classification of rock substrate
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Table 3 Three-level classification of gravel substrate
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Table 4 Three-level classification of soil substrate
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Table 5 Particle size classification of gravel and
soil particles mm
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Table 7 Three-level classification of mud substrate
—gk T =4k
%5 AR P ZR Efipa P B i
DIl R it e pH<7
. e WA T | S BT KRG U E S 5 A TR R 12 . _
2 . R TEIE =]
—FEARUIBY, &S AW, KR EKE K TR P
D13 R PENAJE pH>7
D21 gl pH<7
D Ve D2 Bie AWt < 30% M R SR TR D22 PRI pH=7
D23 iz yd el pH>7

D3 VRIERG . SEPEDTB A st B BT i B i <30% M ARLJR S TR Z BFR - D32

D31 MRt pH<7
R L pH=7
D33 BMERER L pH>7

*8 TiBEMRER=HKE

Table 8 Tertiary type of ground substrate in Ninghai County

— gk gk =gk
RS2 HF Y5 B4R S5 TR
Al2 et
N Al S AI3 kA
A HA
Al4 [idéear
A2 VRS A21 Pl VAR S
B3 ERECS B33 B EINGRES
B TS5 A
B4 i B43 NIRRT
Cc22 =P+
C2 it
C24 B®ab+
C i N C32 L
C3 Bt N
C34 B4
C4 iU o c41 L2y i

D12 R IR
D13 TR IR YR

D e D1 e

AN AL 3 RSB RRAE, F A A TR
P, PSR LT WIS G, S0 1 D44 R HL
ROR . L FCERIEIIREE T B LR AL, 218
(o ] - S e 26 ), R TR 2L R A 5
77028, 5L T 5 BUA R RO AT AR 58, )
TEUA SRR TR B A AR T, b O B AT
PR PESRAE N — B R B L R B R T, i T
IK 8 2 A8 IR K PR B TCER D), DL pH {0 &) 34K
3t AT B IR YR I B K IR ARAE, B TR R A

MR LR, S 1 10 = B ST S T L
TRUFH ST | L | A R B, S
TSRS AP TSR | SN 1% T
L O, 1 3 TSRS FIBFGE, AR
PERIFTEE.

5 3w

51 MRERENRESKER

HRAE CEAR T 56 ), Mo SE 207 T H AR BE R ST
PRBER R AR o A B, X B A
ol = Ol R 18- Y =S = B TS e e
ST et S R 7 el AL T L 2 BH R, (X HE R Y
KR F R EAIAFE S WL o A BB A R b RS
MITREETE 50 m LAk (B R PESE, 2020), HABWFIE &
AR 30 m DA PR3 T 2R 0 (B AR i 5
2020), WA BT EIN MK R RN ZAE Jy 3k
RIS (WEBelg 5, 2022) . ZEH A, MR
TR HAE— A2 X HE &, B MRS AR A T 450
A

b R AE 2% 1] |7 T R il dul o 2 v S Bk
BOKARJEHS, fEDhRe R e 2 B 525 A
SRBEIR, SCHENTE 3, HAR R A R A5 [R]
B, RN 35 28 T Ak 2 R R TR I R IR . bR I
WA, R A KEER, b kb5
e Sk KR EB S REB S5
b WUEWTE s B3 K SCRER 22 EAER, )
R BE B & AR VI B e Ak . nT L, MR L
JZ R 22 P 2 58 AR s U A bty , L5 Bk



HFA3EE W

WA FET AARBHRG — A B MR B TR | 028 IR Ao 1539

121°09'E

121°49'E

29°32'N

A

29°06'N

=Y =%

A [-an2
[ EVAVVINE
B3 %A 14
B4 —

e E—A21
|:C3 B33
T c4 beeiB43
, D1 [~ c22
; Aaac24
F=-lc32
——c34
—c41
s sb12
i« D13

T G n O T

K4 T H R TR AS (B S0 A
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