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Fig. 1  Flowchart of the establishment of the 1:50 000 scale soil database of Zhejiang Province
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Table 1 Data sources for the 1:50 000 scale soil database, Zhejiang Province

PR Type JE B E] Time B4 K U7 Data source A% Format
H X2 E {4 Soil maps 1983 - 1985  H X + 33 A Jp County ordistrict soil survey office 1:5 J3 1:50 000
B X + 3 Soil annals 1983 - 1991 B X 33 5 J) County ordistrict soil survey office E[LRfI 5 Printing form
[ifi #h T E ETM + 5214 Landsat ETM + 2002 1 [# B 2£ 5§ Chinese Academy of Sciences 4>4%, 15 m Panchromatic band, 15 m

x2 TEEXEBUEREMR

Table 2 Soil map elements for vectorization

FZI ) Type FIF & B & Features
FOIRELE Point SRR S FEIC S, & B2 4 Sampling sites, annotation sites, elevation control points
AR ELE Line B R LR AT X R AR N B B 2R IR I Soil boundary, administrative boundary, roads, railways, streams

T IR 2 2 Polygon A+ BEPBE R K E AR R K L Soil map unit, rivers, reservoirs, lakes, settlements, special lands

RR(RAENE, BB B RN G 22 4o Ll 2002 4F Landsat ETM + 52 &8 5 I8, 2 %
A% ) AL 10 AN +28 21 A2 99 A HJE A 277 R HHI R IE B 3E 47 1E AL IE S5, 7B B X R
A Aol FEAS i P 50T 0 B, il 2 [ BE 156 581 BRI (DL 3, L2235 B o)) W T 2 3 3%,
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Fig. 2 Zhejiang 1:50 000 scale soil map ( The codes are from the provincial soil classification system)
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Fig. 3 Soil map of Anji County with Landsat ETM + panchromatic image as the background




34 + %

= ¢

50 &

FEALRIR 2 8 B MK REEAT T 38, 458 T s
M S X EEE T RIEE A AR, 7T o R G
05T A (B T R R B A8 DE PR L A B SRR
1.3 TEEMHEENEEL

TR F kA TAE X K,
S5 AR Tl R R A Sk b ) R
1.3.1 883 M5 Ja PR E Al 1 s i - g
23 [EHE Py i ) 20 617, DAL %8 K +
b Ay Jpe 203 AR FR O R U, TR RS PR v R B AR
WA 932 44 R B G B, I 1 0 o AR o 1 0 0 2R
T3 A2 2 CHTUL AR i) 81T IC S RIS, 58 1R P 5%
A A R AN Sy 2 R e
1.3.2 Jg PR 5 g i SRy S BB A BEORE 0 1R AR
PR A ST A BRI, 0 2006 £ S R 44 B
K HABAF B TS (£ 3) o JE MR AT £ gt = Fh
AT BB A O 28 D B 2R AR )
S < VAN N TR se: 55 =<3 3 P IERYI B

) T T A e TR 2L R, D) TR A R G
KT PRA R VRS B i . SR R S b S
15 BAKYE P A5 8 3 I8 GAH C BR IEA T 4R 5

F3 WMIIAMYTERBEDIIER
(A2 0y 28R R 451
Table 3 Look-up table of soil codes for Lanxi County (part) ,

in comparison with that for Zhejiang Province and the Nation

b 44 R Horkmiy  HoRmiy B bR R
Soil species County code Provincial code National code
W8 Quaternary red clay 111 -1 111 -1 A1311111
111 #J¢ £ Mountain yellow soil 211 -1 211 -1 A2111611
i gl
322 -1 421 -1 G2130013
Waxy brown limestone soil
A fi b+ Slaty lithic soil 133 -1 513 -1 62511311
e i
Pale fluviogenic loamy 724 -1 1037 -1 L1111115
paddy soil
i
Swamped paddy soil 742 -1 1051 -3 L1142213
by the hill
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Table 4  Attribute table of a typical soil profile ( part)

2 Type J& ¥ Attributes

LA bR AE ID | AR ARS b AhE A B

Soil species ID, original code of soil species, orig-

T AR

Soil classification
inal name of soil species

(eS| RN AT 3
Administration County, city, data source

SRAFHL A CRAE H B BB MR R A
JE B

Location, date, main vegetation, elevation, longi-

RHERUE B
Information of

sampling site
tude, latitude, parent material

i T J2 2

Profile and layers

IR NS S | NS S5 57

Profile ID, layer ID, serial number of soil layer

JEREE . >10 mm AR5 = 3 ~ 10 mm RS HE 1 ~
3mm AEEE ] ~10 mm 48RS = >3 mm f7
R, > 1 mm 48R 2 ~0. 02 mm LA
A% .0. 02 ~0. 002 mm LAY . <0. 002 mm #L
PR I 5 A4 B AT
- JE Yy IR
Thickness, >10 mm fraction of gravel, 3 ~10 mm
Physical properties
fraction of gravel, 1 ~3 mm fraction of gravel, 1 ~
of layers

10 mm fraction of gravel, >3 mm fraction of grav-
el, >1 mm fraction of gravel, 2 ~0.02 mm frac-
tion of particles, 0.02 ~ 0.002 mm fraction of
particles, <0.002 mm fraction of particles, soil

texture, bulk density

IR (H/F) DL 2R C/N 2 AL

B CBRIRE ) (28 B pH(H,0) .3

etk mR (E) (CaCO, b AT IR B F

AR+ ) PRI (Ca® ) S E SR

H(BAR) (CEC( k) (CEC(FAL) #h 251

bR E AL O, Fe, Oy VB BK VR VB LB

Chemical properties H/F, organic matter, total N, C/N, total P, a-
of layers vailable P (NaHCOj; ) , total K, available K, pH
(H,0), exchangeable acidity (total), CaCO;,
total salt, soluble salt ions ( + total) , exchangea-
ble base ( Ca* ),
CEC (soil), CEC (clay), base saturation, Al,

exchangeable base (total),

05, Fe, 05, Cu, Zn, Fe, Mn, Mo, B
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Fig. 4 Relationship between soil map unit, profile layers, and layer properties
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Fig. 5 Relationships between map unit and tables of the 1:50 000 scale soil database of Zhejiang Province
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Table 5 Summary of mapping errors in original soil maps

1R B2 7 TGl AL AR

Error type

REEEEA ko
LR () ELEE? (D) BES (D) EEY (D) BRSO () BEO () )

455 Anji 135 36 100

JE i Longyou 325 37 45

K 5% Yongjia 115 90 29

X Yiwu 151 21 35

FABH Songyang 55 22 21

T ¥§ Ninghai 66 50 24

£+ (4 ) Total (ind) 847 256 254
AN B A5 IR IR R B

6.7 2.0 2.0

JIF 15 e 5] Proportion (% )

BokEG ORMA RRERE AEaes® B E R
JiF i A ® (% )
596 61 928 2 324 39.9
75 7 489 1767 27.7
40 72 346 3 281 10.5
23 7 237 2 859 8.3
4 11 113 1029 11.0
15 0 155 1332 11.6
753 158 2 268 12 592
6.0 1.3 18.0

(D Mis-match polygons along administrative boundaries (ind) ; @) Mis-match polygons between two maps (ind) ; @ No label polygons (ind); @

Legend errors (ind) ; & Unclosed polygons (ind) ; @ Total of problem polygons (ind) ; (@ Total polygons (ind) ; @ Proportion of problem polygons ac-

counting for at a county level (% )
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Abstract With the aim of exploring and conserving soil resources, and promoting soil science, China conducted the
second nation-wide soil survey in 1979, and has made substantial achievements out of the survey. To make better use of
the results and also to keep abreast of the development in science and technology, constructing a soil database became an
urgent task. After ten years of joint efforts, a soil database for Zhejiang Province was completed, encompassing 1:50 000
digitized soil maps for all the counties of the Province and consisting of three sections, i. e. spatial data, attribute data and
meta data. The use of the techniques of automatic and semi-automatic soil boundary recognition developed through inde-
pendent R&D significantly improved accuracy and efficiency of soil map digitization. The formulation of the standards for
the soil database ensured standardization and orderliness of the database establishment. By referring to topographic maps
and remote-sensing images, errors in soil maps were corrected in line with the topology and the soil science, thus solving
problems in the original maps, such as missing of polylines and labels, and mis-matching along the administrative bounda-
ry, etc. and significantly improving the quality of soil maps. Collations of the soil surveys and classifications of counties

and districts and the province werer made with the national standards for soil classification, thus solving the problems,



40 + s ga e 50 &

such as “one soil has various names” and “different soils share the same name” , existing in the soil survey. The estah-
lished soil spatial database has a total of 156 581 polygons and 2 677 soil profiles collected and collated, thus generating
a seamless provincial-wide soil map well-linked with soil attributes, which to a certain extent lay a solid foundation for dig-
ital soils of Zhejiang. Besides, we discussed the shortages of this work and future direction for improvement in the hope
that while consummating the large-scale soil database of Zhejiang, the research may also provide experiences for other
provinces or regions to refer to in building up their soil databases.

Key words Large scale; Soil survey; Digitizing; Soil database; Zhejiang Province
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