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Abstract: China is about to complete the compilation of its 1:2.5 million digital geological map of the entire
lunar surface. In order to facilitate the storage, management, integration and sharing of the geological map
data, it is necessary to build a comprehensive and practicable spatial database. In this paper, the geological
spatial database feature classes were catalogued and classified comprehensively through mapping exercise.
The feature class contains four main categories-material class, structural class, other special symbols class
and annotation class, which are subdivided into 13 subcategories and 40 further subcategories. Extensible
classification codes were designed based on this classification scheme. Spatial feature classes are organized
and managed using layers. The layer name is formed as follows: the first four bits are the map number, the
fifth bit is the scale code, and the following is the abbreviation of the English name of the layer. Each layer
is associated with an attribute table. The field name, alias, type, empty or not, length, decimal places and
units of all fields in the attribute table were defined and standardized. As an example the structure of the
attribute table for crater materials, mare basalts, impact fractures and elevation points are described in
detail. The primary key of the attribute table is “Feature ID”, which is used to uniquely identify an element.
The “Feature ID” is composed of four 14-bit codes: map number, scale bar code, classification code and
element sequence code. The database is designed following the principle of scalability so it can be referenced
by spatial databases for other map areas or scales. Here, the design of a spatial database for the geological
map of von Carmen impact crater is presented. Scientific and practicable database design is the premise of
database construction, and it will play an important part in storage management and international sharing of

the lunar mapping results.
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Fig.1 Classification and relationships between the lunar geological map spatial database feature classes
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Fig.2 Structure diagram of feature class code
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Fig.3 Division scheme of lunar geological mapping (the base map is Chang’E-1 CCD image)

Table 1

3 (

1

Feature class codes used in the lunar geological

CCD )

map spatial database

1000
1100
1101
1102
1103
1104
1105
1106
1107
1108
1200
1201
1202
1203
1300
1400
1401
1402
1403
1404
1405
1406
1407
1500
1501
1502
1503
1504
1505

2000
2100
2101
2102
2103
2104
2105
2106
2200
2201
2202
2203
2204
2205
2206
2207
KREEP 2208
KREEP 2209
2300
2301
2302
3000
3100
3200
3300
9000
9100
9200
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Table 2
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2 -

Layer contents, names and geometrical characteristics

Copemiacn Crater Materials ANANANAX Cem Polygon
Eratothenian Crater Materials ANANNAX Ecm Polygon
Late Imbrian Crater Materials ANANANAX Llem Polygon
Early Imbrian Crater Materials ANANANX Elem Polygon

Undivided Imbrian Crater Materials ANANANX Ulem Polygon

Nectarian Crater Materials ANAANANX Nem Polygon

Aitkenian Crater Materials ANANNX Acm Polygon

Undivided Crater Materials AAAAX Uem Polygon

Imbrian Basin Formations AVAVAVAR SR 11 Polygon
Nectarian Basin Formations VAVAVAVAR SR\ V4 Polygon
Aitkenian Basin Formations VAVAVAVAN AN Polygon
Mare Basalts AN/ X Mar Bas Polygon
KREEP KREEP Rock ANNNX KRE Roc Polygon

KREEP KREEP Basalt ANN/NX KRE Bas Point
Magnesian Anorthosite ANNN X Mag Ano Polygon
Ferroan Norite ANNNX Fer Nor Polygon
Ferroan Anorthosite ANANNX Fer Ano Polygon

Mg-Suite ANNNX Mg Sul Point

Alkali Suite ANANNX Alk Sui Point

Pure Anorthosite ANANNX Pur Ano Point

Spinel Anorthosite ANAANA/ANX Spi Ano Point

Olivine Outcrop AANANANAX Oli Out Point
Pyroclastic Deposits ANANANX Pyr Dep Polygon
Silicic Rock ANNAANX Sl Roc Polygon

Crater ANNANX Cra Line

Impact Basin ANANNX Imp Bas Line

Dome ANAAN/N X Dome Line

Volcano ANANNX Vol Point

Mascon ANNNAX Mas Point

ShallowFault AAN/N/\X Sha Fau Line

DeepFault ANNANX Deep Fau Line

Crater-Floor Fracture ANNNX CraFlo Fra Line

Impact Fault ANAANAX Imp Fau Line

Impact Chain ANANANAX Imp Cha Line

Rille ANAANX Ril Line

Lunar Graben ANANANAX Tun Gra Line

Wrinkle Ridge ANANANX Wri Rid Line

Lobate Scarp ANANANX Lob Sca Line

Crater Point ANAN/NX Cra Poi Point

Basin Point AN/ X Bas Poi Point

Landing Points ANANNAX Lan Poi Point

Elevation Points ANNNX Ele Poi Point

Character Annotation ANNNX Cha Ann Annotation
Geological Body ANANNX Geo Bod Annotation
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Table 3 Attribute table of crater materials layer (applicable to crater materials of all eras)
YY) (N)
1 Feature 1D N 12
2 Feature T N 4
3 C Name Y 50
4 E Name Y 50
5 Quadrangle N 10
6 Class N 50
7 Geobody N 50
8 Area N 50 4 km?
9 In Peri Y 20 4 km
10 Out Peri Y 20 4 km
11 Rou 115 1 N 20 4 m~!
12 Rou 230 2 N 20 4 m !
13 Rou 460 3 N 20 4 m!
14 Rou 920 4 N 20 4 m~!
15 Rou 1800 5 N 20 4 m !
16 RA N 20 2 %
17 ST N 20 2 K
18 F Desc Y 500
.Class : N N N N
b Y A Y b
N . . . o 5 )
o b A A
4 , \ \ 0
b Y 6 b
4
Table 4 Attribute table of lunar mare basalt layer
YY) (N)
1 Feature 1D N 12
2 Feature T N 4
3 Quadrangle N 10
40 Class N 50
5 Geobody N 50
6 Area N 50 4 km?
70 Unit Y 10
8® ModelAgel 1 Y 15 Ga
9@ Model Age2 2 Y 15 Ga
109 ModelAge3 3 Y 15 Ga
:(D—Class . R
;@ —Unit ; @—ModelAgel . Lunar Orbiter, Galileo
Clementine .Neukum Neukum ;s @D—ModelAge2 Kaguya . Neukum
Neukum ; ®—ModelAge3 Kaguya . Ivanov Wagner
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5

Table 5 Attribute table of impact fault layer

YY) (N)
1 Feature 1D N 12
2 Feature T N 4
3 C Name Y 50
4 E Name Y 50
5 Quadrangle N 10
6 Length N 15 4 km
7 Era Y 15
8 EndP1 Lon 1 N 15 4 °
9 EndP1 Lat 1 N 15 4 °
10 EndP2 Lon 2 N 15 4 °
11 EndP2 Lat 2 N 15 4 °
120 Tec Unit N 50
139 F Desc Y 500
:(D—Tec Unit N N - N
;@—F Desc s N .
6
Table 6 Attribute table of elevation point layer
YY) (N)
1 Feature 1D N 12
2 Feature T N 4
3 C Name Y 50
4 E Name Y 50
5 Quadrangle N 10
6 Lon N 15 4 °
7 Lat N 15 4 °
8 Elevation N 15 4 km
2.4 :1:2 500 000LQO1
65 , :LQO1Z110100065,
o GB/T 7027 {
e,
(FEATURE 1ID) 14 s
, 4,
1~4 ) 33
5 . Z 1:2 500 000;
6~9 s 2
4 ;
10~14 s 5 4
, 00001 s .00001~99999, Fig.4 Coding structure diagram of field Feature 1D
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Table 7 Organization and management modes of
geological map spatial feature classes for Von

Karman impact crater and adjacent areas

1:2 500 000

. VonkZ Cem Polygon
R s VonkZ Ecm Polygon
VonkZ Llem Polygon
R VonkZ EICm Polygon
’ VonkZ Ulecm Polygon
’ VonkZ Nem Polygon
¢ VonkZ Acm Polygon
2019 1 ’ VonkZ Ucm Polygon
’ ’ VonkZ Abf Polygon
_— 186.35 km, VonkZ Nbf Polygon
3 km, 44.45°S,176.25°E, VonkZ Mar Bas  Polygon
(4.20~3.92 Ga) . L VonkZ Fer Nor  Polygon
. 5 CCD VonkZ Pur Ano Point
M . VonkZ Cra Line
VonkZ Bur Cra Line
’ ' VonkZ Imp Bas Line
) VonkZ Dome Line
’ VonkZ Vol Ven Point
° VonkZ Mas Point
’ VonkZ Sha Fau Line
’ VonkZ Imp Fau Line
. N VonkZ Imp Cha Line
R . VonkZ Wri Rid Line
1 1 i , VonkZ Lan Poi Point
VonkZ Ele Pt Point
’ VonkZ Cha Ann Annotation
‘ VonkZ Geo Bod  Annotation
1 , 1; . ,
: 4 <1 s, <0.5 s,
. Von karman Vonk, <0.5 s, <1 s,
5 , 6 s
: 2, 7 4
o 2020 4
. 1:500 s 2013
2.3 6 1:5 000 000
* s P s
(CPU) 1G., 2 G, 250 G o 1:2 500 000

Windows7 .Oracle 11
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