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Landscape classification in a small area for soil series survey and mapping. a case

study in the Ningzhen hills, China
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Abstract: The soil series, representing both the concept of a polypedon and the interrelationships existing with a micro-
regional landscape, is the most basic taxonomic unit in Chinese soil taxonomy. Research has been conducted related to soil
series in recent years especially in the eastern provinces of China and the results have been fruitful including the
establishment of criteria used to delineate soil series. Field surveys still need to be conducted and research is needed to
establish soil series for all of China. Landscape can be defined as the land cover of an area and includes topography,
vegetation, soil and various types of land management. In recent years, landscape ecological classification has been
becoming increasingly important. However, research related to the application of landscape classification is relatively rare. A
soilscape is the pedological portion of the landscape and soil survey science is a paradigm-based science. Before soil series
surveys are conducted, landscape classification of a small area should be carried out so that this information can contribute
to a systematic understanding of the landscape. Taking a region in Ningzhen hills, Jiangsu, China, as a sample, we

discussed the principles and approaches used for landscape classification for soil series surveying and mapping referring to
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the theory of landscape ecological classification and the characteristics of soil series. A four-level landscape classification
system was built consisting of landscape region, group, subgroup and phase. As one of five main elements that greatly
impact the process of soil formation, climate will be commonly more or less uniform throughout the extent of a minor
landform such as the sample region; therefore, micro-landform, parent material and patterns of land management were
considered as the primary factors influencing the nature of the landscape, along with the combination of these various
factors, which are expressed as landscape phases. We then conducted landscape mapping using a GIS ( Geographic
Information System) and remote sensing data to develop a landscape classification map of studied area at 1:25000. Next,
soil series surveys were conducted to verify how useful and reasonable this system is, so that 11 soil series were established
and delineated on three types of landforms ; hill, hillock and embanked-alluvial plain; then relationships between soil series
and corresponding landscape phases were discussed. The results suggest: (1) soil series and some properties related to soil
series can be predicted by the corresponding landscape phase, since they were closely correlated with each other. The
resulting landscape classification system is conducive to gaining a better understanding of soil-landscape relationships. (2)
When this landscape classification system and landscape phases are applied to the practice of soil series surveying and
mapping, we should especially focus on the dominant landscape factor that plays a main role in the processes involved in
soil formation. (3) The landscape classification system designed and described in this paper can provide a useful reference
for soil series surveying and mapping such as the prediction of boundaries of different kinds of soil series as well as the

control of the quantity and location of specific soil profiles.

Key Words: soil series survey; small area; landscape classification; 3S technique
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Table 1 Landscape classification system of study area
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Anthrosols NA+ AH+ BEAN L FH 500
fai & 7K Bk MK FEUK S BRI R s e AR K
AR+ N KFEAN R+ FH 50
EE KB WMEE KB UK SRR WA UL U ALYV
ANH+ AH+ KR+ - T HEW
I - RN fai & T W E T MR TR G B ER T, 3l Tz s AR A
3 5% ’ i} 5
Argosols THRL 1 i & i T L KIUTEER yrsm
I o 2 Talk] WM AR I R = R A el h GRS
e WiE + WhiE + b | 3 A I R 1 K25
R AN RN A B | R {1 B S b 3%
WA L WA+ TR A+ K25
Kii3/ Ry IR T HmEER N MR B A B ek | s Fe b e AR B
Cambosals T EBE s R TARTE KIULEBR psom
AT+ ] & Tl ENE RS A A B R R Bz A1 b - b SR 0L
R (CAs (oAs M - IR (R L R
N DRLTAlE| FANGR 7Rt I < 3= 3 S PEpiLY iy AR X 7 A E A1 5 - £
4 £ A+ WA 1 T RS
B [ TR B MR AR B UR A R R M, AR ST T 2 el s B
Primosols it Bl Bl R TR+ SO

SEH 4 MUERME L R (R4, L N+ AL 2 A
s ), A LA

(1) RTUNTERER R RS F AR,
AR R, FITH A B Ry A—C, A 0T fid T E 20
em 7oAy B, 9% iR AR BUR L R A L AR
i A T A LG M W) 55 e e K Y 1E

HIIE , IEARRL & HETE 150 g/kg 224 H AR N Ri#R
KF 2 mm ARREEE,

(2) KT F#BER bR BES R FAR S,
SN e RS I B & T L 2R B
JZ AT 2, SE R R A—B—C  fEFE R IR %
2 EA T il

®4 EBRRLTREFBEHLER
Table 4 The basic physical-chemical properties of soil series in hilly area
Ko/ (¢/kg)
if% . j:)? W/ em 7Iﬂ%&lf?’ﬁ@, PH(H,0) ﬁMJjﬁ/ (g/ks) Particle size distribution %Mk% [
Soil series Horizon Depth Moist color Organic matter Sticky rate Texture
2—005mm  0.05—0.002mm  <0.002mm
pNUTIINTHIES Ah 0—I18  WEE(7.5YR 3/4) 4.48 45.82 553 27 175 1.00 i+
Top DDS series C 18—45  #(7.5YR 4/4) 478 16.26 671 199 130 0.74 gL
pNITITNRHIES Ah 0—10  WEHE(7.5YR 3/4) 4.81 31.00 492 374 134 1.00 i+
Upper DDS series AB 1024 WIKER(5YR 4/2) 4.63 12.75 613 242 145 1.08 L
B 24—55  HREE(T5YR 5/6) 4.62 10.10 444 463 93 0.69 WL
BC 55—90  REE(7.5YR 5/6) 4.55 8.29 328 507 165 1.23 WL
pNIIIGEHES Ah 0—10  IFE(7.5YR 3/4) 4.42 30.76 490 348 162 1.00 g+
Mid DDS series Bt 10—30  ZIFE(5YR 4/6) 4.48 12.86 428 359 214 1.32 Bt
BC 30—60  RFE(7.5YR 5/6) 4.48 6.68 437 402 161 0.99 i+
RIS 5 A 0—13  ZIFE(5YR 4/6) 6.13 21.57 228 480 292 1.00 ikt
Foot DDS series Bur 1325 BSZI4E(5YR 2/4) 5.50 8.33 196 446 358 1.23 BOEEL
BC 25—45  IREE(7.5YR 5/6) 5.30 4.17 413 240 347 1.19 it

DDS: Dadinshan, KTl Ah: BFHBBURINFR)Z; C: BEFUZ;
BERUR ; Bur: HAULR IR A BRIE R

B: JEMZ; AB: A Z17 B )2 ##)2; BC. BJZ M CERLWEZ; Bt: &
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(3) KWz ol PR AR5,
WL ZER AR RLRTE LB 8 1 A A EE
R e A LRI R BUZ MR

(4) RTULAER RGBS S,
W AT K 3R B, F T PO T b R OE B
PRI B AR B AR L R FE U e =, B
HLEA B i

XFEE L3 4 A & s AR 2 S 8 OB 4 Ak
Ja , OIE 5 - R A B B S, RS AR R Y
WARGF R /R T AN [R] L ZR A9 23 A1, gk AR R B
L A2 5 R B0 6 AN ) B T B R A
HH AT DL, S5OULRE 7 o b P b RES S I H AN ] 134

OO A 55006 2R S WA b T SO IR RO A
LEs G 0 L RA BB Te s E, 5 4 R
B R G EA B AR A X AR
52 (RiHIE

IS XA B b P 52 100 T g v+ 8 i, 46 0] T
PNT 60 m AHXS I 22/0 T 10 m, 52T B K sR Bl
1RV E S0, B e BRSNS RE 2 A, i B IX
T ARTRIE | Tk 9 A 2 3t ok 5 A 1R UK
GPIRGL 0 W) 242 2 EEURKT B BE T, A
E’ﬂ[m S

X0 AR ol b2 DA [ 94 S WLAH e £ 1 38 51 T
AR BG4 R(RS),

x5 RAXLIREARENLER

Table 5 The basic physical-chemical properties of soil series in hillock area

] KR/ (¢/kg)
j:f? ‘ j:E: I/ em ‘?I‘ﬂ?jﬁ@"lﬁ PH(H,0) ﬁm)f‘l:/( @'kg) Particle size distribution %‘31&% J it
Soil series Horizon Depth Moist color Organic matter Sticky rate Texture
2—005mm  0.05—0002mm  <0.002 mm

BHZE Apl 0—15  BEZAE(YR 2/4) 5.07 12.87 426 258 316 1.00 AL
Xiulin Ap2 15—40  ZIKE(5YR 4/6) 4.87 9.81 334 392 274 0.87 AL
series Btl 40—50  HEZLER(SYR 2/4) 4.92 7.93 438 226 337 1.07 it

B2 50—98  IWikE(7.5YR 3/4) 5.56 5.69 196 462 341 1.08 M E L

BC 98—130  HifR(7.5YR 3/4) 5.56 6.88 288 435 277 0.88 Mt
PERIES Ap 0—13  HEZIRE(SYR 2/4) 5.18 15.01 303 402 295 1.00 Bt
Shiba AB 13—35  WEZIR(5YR 2/4) 5.90 9.49 131 614 255 0.87 Wb 1
series Bir 35—70  HKEKER(SYR 4/2) 5.56 7.12 119 569 312 1.06 Wb 1

o 70—120  HEIKEE(SYR 4/2) 5.74 4.25 181 541 277 0.94 Wb R L
AR A 0—15  HEE(7.5YR 5/6) 5.92 6.67 178 535 287 1.00 Wb 1
Julin Birl 1526 EE(T.5YR 5/6) 6.86 5.35 238 371 391 1.36 L
series Bu2  26—50  ZIkE(5YR 4/6) 6.20 3.67 21 487 292 1.02 gL

C 50—110  KEZIRR(SYR 2/4) 6.86 3.03 225 445 330 1.15 AL
(OF A Apl 0—14  HEZIFE(SYR 2/4) 4.29 21.37 245 365 390 1.00 i+
Judong Ap2 14—23  HWEZIER(5YR 2/4) 4.81 18.72 204 388 408 1.05 it
series Brl 23—45  ZHE(5YR 4/6) 5.17 6.83 139 530 331 0.85 MEEL

Br2 45—79  KEZIEE(SYR 2/4) 5.78 3.28 410 229 362 0.93 AL

BC 79—120 LI (SYR 2/4) 6.28 3.46 295 495 210 0.54 Kb

Apl: BHEZ; Ap2: 2URIZ; Bil, B2: FRIEBUZIMANIIZ; BC: BJZ CRMEIZ; Ap: ZHMERMIRZ; AB: A2 BIZMEZ; Br: HAM
WERHEEERIERYZ ; Birl, Bu2; HARIAF LR BRREBUZ P NEIZ s C: BERJZE; Brl, B2 RS ERHERRERUR KT,

() EMER RGP 8 L 2R b 50, 15—20a
R TR T S, BEAE A K B 20, H 40 em BN
NFRIZ, R BLG, 1 RIKHER R R 25—50 cm
pH {EFRYE , TR LB — AP R

(2)AIFR R PR, A TR
RIS AR, 555 AR, £oK 5 /N sS4 VR R
AR, 32 R 5 W), B I 1) e LA PO, I o

BUMR, L AABAE SN, AR, B BRA A&
R,

(3) Mk ARRdT- M2 AR S, 20 A i B
SR 2, B RAR R DR AP, (HX — £ R 7
A 14 el MR B8 /I HL TR AR ik stk 20, R IR S 78 HL
HBZROLE , A AR AP 35 0 & AR BUAZ
RIZLUT A BAREEA
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() FIRF AR B APl 500, B R &8
PSR R R RIAR R AR, E0AT 25 A [ B0 7 5
25—50 cm pH {HZ M, 25 PR IR~ T X —Ff s,
AU G LR — O] B jE R 4, HARE
JZ,B JR A B YR B B B TR A R
SEPLSYR R EHA (R

WAL LA 4 A4S 4 R AN, ASHE & X — X 5k
+ R BB AR AR BE AR T R AR, A
TREE - HES | b A5 | E H A SO R A W] 6 i
i A/ | e 3 A R A O N Lt N R
TIE 2 0 s B2 457 R RS %2 A A S A8 Ak gl A4S R
i+ R Ao 5, BT R — 4 & X R 22 A A LS
SUAHA IR GE , R IE BT XEAS [R] A S5 LA | 30 28 1 4R
TR F, NI + RS R, BHES

B ERE LA T HERE R T ZANE
FRRRIE L2, (032 OB BR 1, S 8o B 55, B A IE
R AN [R) A AE Bl 78 S5 L RE S P R T 1 0%
JEPER ARG R U A Tl 4 9 R IR, AN AR B
7 25 A2 11 5 T+ 398 EL R 2% FLH B2 A7 5
5.3 BEHE

HF 9 DX 35 FH 55418 5 B 3 T T 3% 422, b 344 b
1o, TS ol R L U, 26574+ b B SRR % X
CA i 30 AR ARG FeAE DT 5, HHEW) ORI Sk B
FARYI T, Z T K B AR K R, T AL T
JEAR B B, @ K = BE 1P 2550 em pH {H % N
Hk,

TEZIX S L3 26 R JE Ak b ok 355 b FHT T 2+
FEA R 3 A MREELER(E6) .

x6 EHHRTREXEBLER

Table 6 The basic physical-chemical properties of soil series in embanked-alluvial area

Kt i/ (¢/kg)
i% A iE TR/ em /l%?ﬁﬁ DH(H,0) ) *AE/( o/kg) Particle size distribution ﬂfMJc:FA Jidth
Soil series Horizon Depth Moist color Organic matter Sticky rate Texture
2—0.05mm 0.05—0.002mm  <0.002mm
BHR Apl 0—10 K (10YR 5/1) 4.99 21.05 392 433 175 1.00 Bt
Caozhuang Ap2 10—18  FFHK(10YR 5/1) 5.12 16.31 381 430 189 1.08 4
series E 18—40  JK¥EHE(10YR 5/2) 6.18 8.37 288 590 121 0.69 BybigE L
Br 40—60  FR(7.5YR 4/4) 6.73 3.94 446 405 148 0.85 et
BC 60—90  HEAE(7.5YR 3/4) 6.86 6.38 195 550 255 1.46 BybigE+
o 90—120  H#(7.5YR 4/4) 6.48 4.64 272 574 154 0.88 bkt
ZHA Apl 0—13  IEHE(10YR 4/3) 5.56 23.88 450 367 183 1.00 i+
Yuntang Ap2 13—19  WEEAE(I0YR 4/3) 5.90 14.40 333 462 205 1.12 B+
series Burl 19—36  F#(7.5YR 4/4) 6.86 7.23 218 566 217 1.18 Wbt +
Bu2  36—67  F#(7.5YR 4/4) 6.86 4.87 219 552 230 1.25 bkt
BC 67—110  Iiki(7.5YR 3/4) 6.64 2.55 219 463 318 1.74 Bt
WMARMAR Apgl 0—12  WFHK(10BG 4/1) 5.79 18.81 360 472 168 1.00 t+
Daijia’ao Apg2  12—18  BEEIK(10BG 4/1) 591 10.13 310 498 192 1.14 et
series Burl 18—41  K(7.5YR 4/4) 6.86 2.82 378 348 273 1.63 it
Btr2 41—65  ZIKE(5YR 4/6) 6.86 2.92 205 501 294 1.75 AL
C 65—75  ZIKE(5YR 4/6) 6.80 2.85 211 492 297 1.77 it

Apl: BHEZ; Ap2: BURZ; E: W2, Br: HEMEFRMERERVZ; BC: B 20 C 2R, C: 852, Bul, Bu2: BAMEFRFHEMARIERZ M
PINNIEZ; Apgl, Apg2: HIEERHMEMAHER SRIKZ

(D) EER BHPFEHp B 7K S0, #F 7K
£ 130 em LUF, RIZA VLT & &, BIRKHERZ
Z AR 23 em Bk E R BOKBER Z IR €%
B, HT y Horp R AR BER SRS

() ¥R L R K H SO0, HE
110 em A0 B R IK, RIZA LS &, KPE
AR 52 TP i BREB TS, T DL /D 1 R AR A

TR IR X xR s NS R T

(3 EAEIMAR TS vp B /K H 50, 3
AR, 70 em ABRPH BT K, 2R LLF 60 em NE
ERHIE KB LR TR 2 A T i 43 S5 AN B A ) ik
FRBELL

TR Ry A PR 3 s AR R A, — o AR
B 52 54 XK SCR S N Ry 52 e X H R
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HEEERD . MU E 3 AR RHFTESEM
AH DX N RE A% 1) 422 S e S /K BR B Bk 1
SRR, N R —a i R R MR, XN Y
Ak 35— b op—T o b KA RN T R
JNECE4 (178 g/kg—241 g/kg—261 g/kg) #H B T+
fr, ST AR B RRAE | X 3k T A £ s R A
522 FVCEC Y 3 A, X+ R FRE )2 2 e
PECUTE R R BT 2 SRR MR BT E RIE)
B EE s RTEH

ZEA AT L 3 FhHLIE T B+ R AR S SO0
FRAE , 75 AN [R) SO0 55 44 T %+ R o34 B P i
FRAE RSO R A B 25 5, n7E b P 3 %
SR TR AT 1K i< Ml ok B SRIAR 9, 355 i EE )
SR IT 20 T IE B 5 Z SR /K SR B, SO0 AH
hEREWHE X+ REAEENREREN, 5H
S PN F— R 25 i s e R A AR IR AR A

SR AR F B 1 0 LA L 7 [R]—SOULAH (R
B A ) AR X dE A A T, I T
FRIE )2 RHESI AR - A A B g [ — - &R RS
THEARR B SORAE N [A]— 4 R & Al DLE & B,
XAIER] T B 2500 48 By oA 5 1 R 55
TR

FEARSE - 22 Z A1 UK B i | o 2 32 1Y o )
TS 4 T R i A SG JERAE, piF g R BB B
5 S B SO 22 18] b R SRR R R H T Y, 5 S50
AH B A3, FEAR R RE BT A SOUAR | A W] U A
fr2E 5, 2 RNAH 50 35 500 P A 5 A
A B b FR i S R AR AR AR Y SO AR Y 32
PRI, 40 Bl b AR 408 55 00 A 9 sk i T A8 S A 7 A
Je - RIS, WESEE B S AR X - R Y 4 An
BABIRdE/~EH, 7T 58T+ R A E Al 1 T
RS,

6 HRIE

ABEFEAE S I3 FE RIS 5 4 ZR 5 i Rl L 40
AR T ) AR R A P A S0 03 S A S5 5
AL T AL LXK SR | AT 2 K S LA
AP 26 R G, i ad X e AR 355 o
JURHHBAE TT i = 28 9 £ X0 550 23 MR 2R AT B 0iE,
(IEZERIYE IR S

(1) S FAR R I FOUA — G, LR B HC T /1

XN 5+ R A VA C R I BT 4 A
FHJ7 XS W AF SRR SO M 5T X N 4 &
SyATAUEPEREE B — & Fe s R, AT LA T 1] R
F18y ] ) PR AR B e s i 5 B i i |
FhFRIEE

(2) AN[mIHIE T % 3 S A 0 4 2R 0 A i 32 2L
FEAAE Y 52 0L R A [6], A A BF 5% X e b e &=
SOWL R R GO T | 0K < bR B B R 4, 355 o
MR 5 28 B TE D e 5 2SI B 7K SCRAIE, 5%
WARZR G T /N RUEE G N 5 435 PIAR OC 19 S WS
B ARG FR 500 B FOURHE 12 SOUAR T
Ji& = ZR A A ) L ) a2 S AR A 3 A A Ul
SR

(3) ABIFE XA Fr g b | 268 %68 1 A AT i X6
Tl BRSO , SOR R, B K ARG 2, 52
M Jig 3k A AT IOF T3 A 199 DX i A7 55 0 4 28 B
I I TR A S SO T

(4) FE T IFE W) KRBT, Penman £ 56 23 2(
R R R R RE WA TR E RS
TUCROULIRE 22 2% T, A 38K 3R 100 DR Al I 28 A 1 742
S, JEBRIT e+ R A E KRG, S 25 A 5
) [E] I 3 AR GO O HEZK AR B0 3T 7K TR 8 K
A TCNRRE ARG R 2R AT E , T AN BE S0 AR 48 22
/NG e AT

(5) FEUOH B LA TF I + R A, i Tk
AR RS N R A4 T DL IR L4 +
FROE” HIE A, ZEA SO B SR R X Fh 7 =X, w] DOEEA
[6] ) 4= Z X3 T

TRERPE RGP RN IR 2K B
B3 o A AR VA A R 55 T RO Y S Ly
FEANRE S b AR R A R BRI A TR AN A B
SR IR A — R B T R RO S Y B
A TAERTT AT SOWA TRA RS IR, #E 47 1) £
FUE AT A /N ROBE SO 3 R F R AR A B
(4, AT A R A A ] R TR 0 SOULE B
A B TR T - SO A R IA TR
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