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7 E e ER BT RO BRI S @RS, RS RS T, B, A
AR AR S I B T B A P b R T S R 1 LRV s PR R 5 M S B o 3 [ 4 e R 1 T H X )
T SRAET AN E NIRETE, RGH LU T I BT I AN RIS BT AR B NIB IR MR R 1 2 S
P, BRI T =Rl T g s A A R R R T P B T EAE . SRR (1) NIRRT A 2
B (p<0.05), i THE (1.74 gom™) >2 FEFHEHEMA (1.58 gem™®) >2 A FilHERIA (152 gem™) >5iHh
(147 gem™®) >HipHh (134 gem™) > A TAHkHL (1.32 gem™), FFEMERIAT & 4+ w3 K Fildiat. (2)
AT M35 B TG - e R S N IS e X R I S HERR I JE SR> S HEARAT & o SEEIERVAT & b @ NB R
KN T T G TR Sl B o A REAFAE O K2 REm . (3) AN A3 5 70 (0 4% b+ 3K RS 0 vh e 8 22 7 i 35
(p<0.05), BEHHIHATHIEESR (378.7thm™) /NFIEMS A TT (472.6 thm2); IEIMSIA TR ERRILA 2
FEFEEAAS2 H B HER RS T, IR o MR By N TR SR> it . (4) 3T 4t 49 o
R - B TR TE AR 3R FEACE AR A IR RO RS A R e Y, LR, AEL <2 cm BRA
BRI R E A T R R N R A R (RS AR FRAGEAERL, BEAEARD FIRIE
AW ERE 2 N TRHERTEEHE 4~5 M EFA T RAFILRISHRRT . G vy 55 B e e
HIF 5 225 SR T Ay = e 2 X 3 AL 5 v 6 2 A RAR T vk /K TR P 4 LR Ak 4

XHEIR HWIREOG; NBYERE; REAKMERE: LIEEM: WS REEREKX

hESES S157.1 SCRRFRIRED A

ULEESR, BEEIELEERE, Did™ . JEHSE @B H AR I R Ut H 23 K. g s 3

R IX 1R R AERASAE, WiEbRmA . PR, iR, 4 R BIaH K IES, B4
SR K K R ARSI ESRUK RGN, BEEM U AR a . VR E S K SCRRE, M S B0Um
AR M, BT ORI EARHSR S R R TR A T RIS e,
AN K E I A SR AR R B VTR (R4 K e R AR RO, TR UK R
AP, R, SR AT R A A R R . NSRRI A K M B R A B RS, AR
T ST el PR 0 3 A ST T B, B HEAR AR N B (1.6 mm min™) & T AR (L1 mm minT ),
I8 75 HE AR 18] £ ZE KB 2 JEOR AT, B A BERALRR L R A TR AR08 2R B i 32 5 K]
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TXG R ] Ay T 9 AL AR A VK R SR e R 2k o ST BRI T AR L I H S R AE IR R . CR A
TEIE), FhRm LR, Sx AR AR, HAT, E s i B R i, R RS Ie 5
PSSO R T A R K 5 0 S R A i A e e, TR A T U T R Bl S5 B T A i g
TCNIBTERE . REZKPERE N LU FEAE T2, I T S A FH b A0 - 438 A S Y 1) A 5 4 s 5 L v A
K SRR AR S INA] L SRR TIT PN 5 VB FEAE I 507 AT ST b BRI, A SCRLSR 0 e B XA
e WS SRR T (s, T EE S MRS T G #iih, N TARHEE) AT
PR, MFE b TR HERAAE I i S A I MO 28 - RUE I A P, BIEFE T AN RIS 5 70 R /K SO AR A
HEE AT, BN LM S A S I 3B A R K MR R 22 S SR N, M P sh M S B e ) 4
YR R S 8 B, BT S SR T R R YOI H (X A Y b i B AN K 2 S SR A A

1 RPRHS

1.1 RN

W FE AL T B R T bR X 4% = U AR & ol Mk 106°18'147E 29°39'107N, 34K 230 m, 4F-F39°<
i 18.3°C, 4FfF/KE 1 157 mm, 5—9 HIMFE/KE HEFHFKER 70%. B 70X 52 IR Ay ALk
B RUDR R AR ER ROV A BERT ER A W 5 00 o B A R K (Pteridophyta) | 4 2 %2 (Setaria
viridis (L.) Beauv.) . %iff &5 (Carex siderosticta Hance) Z5. T H X (4 ahsi oo EEAHE 2 H 37
HERRMR, 2 E SR ERVACRI it T TE S, SRS o e G o RN BoK, NEIFRKILLE AR, 171
FEH 0.5 m>x0.5m) | JiE (HRE L 2 a, HEBONSREEL (Setaria viridis (L.) Beauv.) . JiiiE (Artemisia
ordosica) %) FINTARME (RN TAEAESM, HABAREE, ATEEEN 2m>@m) o &Rt 3 T R A S O
W% 1.

R 1 MRXRIAESRATHEKRER
Table 1 Description of different landform units in the study area

A SR ST 3P Slope Y7 55 % Vegetation 32 B R Thickness of FEVEHE U E]
Landform type Landform unit ) coverage (%) effective soil layer (cm) Stacking time
ERZI B L DSP 2 3 0 0 2/~ 2 months
Disturbed DSS 2m 30 8 0 2/~ H 2 months
landform unit DSP 24 3 30 0 2 4 2 years
DSS 24 45 15 0 2 4 2 years
CR 10 5 0 —
J5 3 SL 5 75 40 —
Original landform WG 8 45 35 —
unit AFL
3 80 60 —

TE: DSPom: 2 AFFEMERATG; DSSom: 2 HFAMMEMIAKIAY; DSP oo 2 FFEHERIAT G5 DSS a0 2 FFFEHEM
fihd; CR: i T3, SL: H#tHh; WG: FEEIHh: AFL: A THkHi. FE Note: DSP ,m: 2-mouths piles of dumped waste soil;
DSS »m: Slopes of 2-mouths piles of dumped waste soil; DSP ,.: 2-years piles of dumped waste soil; DSS ,.: Slopes of 2-years piles of
dumped waste soil; CR: Construction makeshift road; SL: Cultivated Slopeland; WG: Waste grassland; AFL: Artificial forest land.
The same below
12 TEEFMRESEUMRNE

FEMB SR TR ] 2 RURREEEAT RFE, BB IC 3 IRE B . XT3l R, 7 alfE &
SODYER IR, Ho, 3oy By TNEAERACREE. XTI, S A A AR, SR+
BEHImL > 3)2 (R 0~10. 10~20 #120~30 cm), HHELFN 1ASREE R AR RIERCRE 1T+
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BE R IR 200 cm®, Ei4RA 7.0 cm), [FIH#E_E ik AN M3 8 6 %2 5% 4E 5 kg /24 )2 T RE (0~20 cm)
HATIRSA, B ERER LA L

i Forel FEMNED - . .
i at top irfiliration poin M@ Original land WSS Experiment piont

FEE
Piles of dumped
waste soil

=35

Parentrock |

Bl 1 FsE s AR R s S e B R =
Fig. 1 Sketch map of a pile of dumped waste soil and an original landform

TIREIKE R ENE ;. SIS E . WS /KEN ) S/K SR AR TIENE ;S35 KRR
KR 1090 BRI 0200 5E , 3380 2515 /K B O B R /K K 1.5 i 3E0RE 70 A7 e 1k R FH 97 233k DU 5E
TIE NS R E AR AN —IMMPGENE, TSR MEILIRENE, LR A
ARANBR A —FH AL L ke, T IR S AR P A AN B — e B il 212,
1.3 HENERAERIMERENE

KB AR NS TEII e AN R 3 R e NI IS RS, o, 3R 15 em, APMAEAEH 30 cm,
=N 20 eme RIS OO BT A 10 om, M HIEREREF 5 em K)E, IR S FO R AhFR K
ORFFARSAEE , AR — ST R 1 1) YA K FL SRR R, 1A AT R 90 min. B T 20 Flith 3 # o A B I
AR R — I AT, BT AR H3BANB R TR BT /KRR IE . A F SR ST H) B3RS 245 T 505

v=10Q, /S/t, (D

X, v AARFEMEE S TR I ZI HIEAE R, mm mint; Q, A% n YUSER I A IINKE, ml; S
BB AL, om?s t, NEE n YO E I A E] RS, min.
AR S5 T I NS MR RR S IR b H STV N
(1) WIENBZF NS BN BIE RS NS R AR, AR IR EE A 1 min;
(2) “PINBFRNIEFHEN FIBIE S8 SRS I I 18] 1) EUAE
(3) FRRENBF N AL (8] N 2R B T F20E i BRI 2
(4) BRI NIBZNEE n O 2 B T8 Y B Ik B 55 58 n e Ta) [ ) LU AR
(5) BiEREN 90 min FIIANBEE.
Fi 264 SCS-CN #£7 (Soil conservation service fg% 2 W e i 388 | - R FH 7 =08 /i 1338
FrK BRI R R AT AR, At A R R0,

2

_(P=029)" b5 2)
P_08S

Q=0, P<0.25 (3

S=M—254 D)
CN

XA, Q NIKBEMFAERZRE, mm; P AN—IXKENEAE, mm; S AMISAK K KAFHE R, mm; CN
NEHEME, A—TENSE, AT AR T 3 A R =V R AR .
1.4 H1EKEENE

http://pedologica.issas.ac.cn



E
Acta Pedologica Sinica

T KR LI — RN BRI A 2 fUE, B BRI ThEE, BT R b LI

B HERIK RS TN IR KRR Y RS 2 R SR [16] 3 & 1 398K 2 P 25 H A«
Q=RxhxS (5

R, Q NEHKEES, thm? R ALIEAE, gem™; h FIFELEER, mm;: S HLEEGEKESE, %.
Hrb, 4 S HEIRBAEKERN, Qr ATIRAESR: XS NHZES/KER, Qo ATIILES; XS NH
[EHEKE S ZE K ZR, Qu MFIESR: 4 S FTHME/KES HERKEZ ZN, Qp AWHLES;
2 SONBAIEIKESHE L KEZZR, Qu R KAMES; 24 S ARAREKER, QuLIRESR. L
HKFER KRR W R SEBr K S BOK ERI AR, S 1 38K 2 AR 280 DL R 38K R T e A 51
o
15 HENIE

ARG A Excel 2003 AT SPSS 19.0 #4773 #fr, Hh W 12 Rt Kk H /M%7 (LSD)
%, ZE® A4 KA AutoCAD 2008,

2 45 B

2.1 TEHSR S Ay HIRIBIL I R

AR 4 B B A (0 AR IR —, B R AR K PRI SR e v R 42k
B81, o3 7055 - SR 43 A 1) 22 S M 8 A0 IR R R N IS AR K M R LA BT . 5 B3 39
tb, SR EAAVIR A 2R SR — R R AR St T B 2 AT, BRBh AR T
R 7> AR AL S IR e R B . 2 H SRR AT 61 (DSP, ) H3fEki4E 3 E A £ 2~60 mm
(74.59%), T<2 mm KA & &AL 25.41%; HHEFURI A A 2], HAzhihite s K (12 mm), i (kL
By BRBRARNAE N o Ak Ik 32 AL #E 2~10 mm, HL5 &8 52.8%, &k, KA
ROBLAE5y 9 3« 1.2, 0.3 mm, RMEECRLEF. B 2 a sk, SMRznHbSm oo i TR sk kT
WA R, 2 SEFFEHERUARL 2 A 7058/ 1 66.67%. 30%. HIMCAT WL, [l HETSO (8] ) IE 46
PN ARRAR A0 5 R 2 /), IR SR AR R B 1 a3 i R AR 2 A

7R 2 T RIS B TT A0 IR BURL 3 F HHIE
Table 2 Soil particle size distribution relative to landform unit

FiAZ4H R Fraction (%) Eyilb R EAS VTP VR GO € B & K

R R TH
Dominant  Median  Effective
Landform
) 60~40" 40~20 20~10 10-5 5~2 2~1 1~05 05~025 0.25-0.1 0.1~0.075 <0075 diameter diameter ds diameter
untt deo (Mm) (mm) d1o (Mm)
DSPy m 1024 1599 1596 17.17 1523 4.01 6.62 2.89 5.84 2.39 3.66 12 2.8 0.2
DSS; m 0 127 9.86 2127 31.93 824 10.80 3.84 5.90 1.92 4.97 4 15 0.18
DSP;, 0 5,07 11.76 16.38 26.75 5.96 10.45 4.73 10.19 3.56 5.15 4 0.8 0.12
DSS;. 0 107 512 1317 31.01 7.23 1155 5.14 15.73 412 5.87 2.8 0.45 0.1
CR 0 20.99 19.02 2554 9.00 4.19 1051 @ 6.17 4.19 0.07 0.32 10 38 05
SL 0 0 6.14 17.84 34.96 11.81 16.79  4.15 2.15 2.67 3.49 3 12 0.3
WG 0 0 1119 17.71 29.41 9.88 13.45 4.22 4.59 4.15 54 35 0.7 0.12
AFL 0 0 20.85 18.66 25.67 8.6 10.08 6.99 1.57 3.19 4.39 5 16 0.3

W 1) FoRkifz, #A mm Note: 1) particle size, unit mm

P AN [Fl 35 B e ) AR AL M B (3R 3) WL, $REhHbIR s e LA E (159 gem™) BF K
FIEMS A (1.38 g em™), A[FEIHbI A G B/ MR YOI TAFE (174 gom™) >2 R
SEE (160 g em™) S2 EFFE MRS (156 g cm™) >2 H F#FEHEMAFE S (155 g cm™) >2 A Fdi
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FUAIIHE (149 gem™) >TERiHL (1.47 gem™) > (1.34 gem™) > A ThkHE (1.32gem™). &zt
P A E R, AEMERAT G TR E R TIAA, KR ENE 149gem® Ll b, X
T T I SR F R P AFAENUBE SSRGS S)), R, HANBURA) B B I — i — &
BRI, BE LAEREMN LG ERS) . RERSR, NN SBCEEAERZHE K (p<0.05); 1M
FHETLI AR E R R S RO G Ab s, AR N A SRR, kT, B ahI T A
W E A KT A (0.9~1.49 g em™), R, FEEHERAME IS R TR EE .
gt DMEt A p S R R HR s A im T e E H
R 3 TSRS AR ARIBU MR
Table 3 Soil physicochemical properties relative to landform unit

. ) THZEfKE
bR TH HE RIREKE A K B NEES /N AHLR
Wilting point of
Landform  Soil bulk density ~ Natural soil water ~ Saturated soil water ~ Field water holding | Organic matter (g
soil moisture
unit (gcm?®) content (%) content (%) capacity (%) kg™
content (%)
DSPom 1.5540.03c 10.1840.25ab 24.0242.31de 21.52+42.36bcd 4.1040.89d 4.1020.51c
DSSom 1.49490.07d 4.31+1.88d 29.1146.46¢C 23.594+4.67bc 4.4240.77cd 2.8740.18c
DSP2a 1.60490.08b 5.2240.43d 22.2443.16ef 17.21+.68cd 3.92+1.09d 10.23+1.67b
DSS2a 1.5640.02bc 5.73+.79d 28.15+42.26¢d 19.2848.65¢cd 4.8540.03bc 11.46+3.51ab
CR 1.7440.06a 8.6040.58bc 18.3641.05f 16.5742.36d 1.80=0.64e 3.9940.49¢c
SL 1.3440.12¢ 10.11#4.02ab 34.50+2.48b 33.6043.19a 6.0540.75a 11.0241.03ab
WG 1.4740.17d 7.4040.85¢c 27.85+2.69cd 21.3644.16bcd 4.3440.98d 13.14+ 45a
AFL 1.3240.09e 10.6040.79a 41.3744.21a 26.60+42.98b 5.09+1.06b 11.28+2.06ab

T F BV F) = BER R AL B AE p>0.05 KFP % % . R [A Note: Different letters in the same column indicate significant
differences at the 0.05 level. The same below

FE ) P 7K B IR B B KA B B K LS BT AR K 23, S e - 3B /K 1 i 1 B B A 0
AR S TC I H R K AR — e 2 (R 3), BB Iu P H (AR K & (19.63%) /)T 53
G (27.19%); ARSI e H AR KRRy 2 H FFEHERARS2 7l R AS I T(E, 5
BHFHAH L 2 T T % T 32.87%. 45.69%7F11 50.68%, IXFEHAEHISH LI B MfKaE) (BF) R
TSR TT, [FN, S IR Y BT K (ZR) 4t TR FEilERR AT I S B
ARG IR T e B, AN 7K A0 H (A Rk B B s i R IR B2 1%~5%. -10%~19.8%. HH I H]
W, FEEHERAUEAVE A K o 5 A, HERRAA T & 75 S0 & A8 DRk A AT IR B AL A ) 1
K.
2.2 INEIHER B TR 3 NS FHIE

THEIK I NS K USRI 33K 1R /K R SGBREEA Y, [R] I 1 22 L 48 /K e 1) 32 R /K T7 2,
HA/NE g R A A LR R R BRI ALk (B 2) AT, AR T+
BNBFRAYIM (0~10 min) FENBNAIRHEFEC, B NBR T ESEE, RABT—MaEl. NIk
b1 AN IB HRAERT 10 min P9 33.67 mm min™ BERE 13.30 mm min™; MEEEE NS RERRS:, T HGE
KRR THA, HEANBERETRE (6.69 mmmin).
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= ® DSAP2:
o

£ 30 f x DSAS2a
E R x CR

= " WG
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<

7] Time (min)
Kl 2 AN[R] b3R5 T I NI 2 B I T AR
Fig. 2 Temporal variations of soil infiltration rate relative to landform unit

TIRYIIENBF . FENB TN NS TR T L 5OK S NIBFHMER CBIR bR, ANFHSR TN
B (R4 BALUNRHE:

B, DRI BITHYIIENEE, RENEER, FYNBRYERLE, IR THNBRHIE
B3/ F RIS TT . PSR TT i TP AB % (10.07 mm min™) 453 6 (18.96 mm min™)
BT 13.10%, X EE i T RS AT HIRYIGR &K HIRA M AL IR A B B2 . &)
HUS TG AR E NI ERAE 1.13~8.21 mm min™ X [1ZE 4k, “FI42y 3.87 mm min™, AR RE (0.87) HJE
SRR TTIR S T 87%, XA/ R WIIRAE A VG B B X ) ISR R K. T 2 A 2 SRR
WA NS ZHBOR H 7 A 1K 73.19%. 18.48%, HASE NE RER NI (NTTARHD 2353 K T
22.72%. 2.99 %, X FEJEFEAITORST, PR Z HALBUOR, &5 T TSR A2
RSB AER], SEOLRSEE &, REKRHALBURGL 2, S I NS ERE RS, kT L, 7%
B HERARAE S F L AT U 2 B AR IR 9 35

* 4 TR BTN S IEREERR

Table 4 Soil infiltration indices relative to landform unit

ILGRNT =S FENER 30 min Bl B 60 min [EET N5 2 BB aE
RIS Initial Stable RSN =S
infiltration infiltration 30 min instantaneous 60 min instantaneous Total
Landform Average infiltration
rate (mm rate (mm infiltration rate (mm infiltration rate (mm min™) infiltration
unit - - rate (mm min™)
min~) min~) min®) (cm)
DSP; m 4.10 1.13 141 1.19 148 13.30
DSS; m 20.09 8.21 11.32 9.62 10.93 98.38
DSP;, 7.22 1.98 2.04 2.04 2.21 19.92
DSS;. 13.86 6.79 8.49 7.47 8.15 73.37
CR 5.09 1.24 2.30 1.79 2.06 18.58
SL 11.60 4.07 5.43 441 5.20 46.77
WG 11.60 2.60 2.94 2.77 3.29 29.57
AFL 33.67 6.69 11.32 7.36 10.60 95.41

5 AP T ) SN BYE R ZE S, HOKMKION 2 A SRR RS2 R
HERR ARSI TAHIE. 2 A SRR 2 SRR HERUA IR E NE R0 ANt TAEIER) 3.77 £5 1 3.54 i,
MEE R R 9 9 TAFIE R 3 A 2.51 fff. 2 FEFFEHERR AR E NE R ANEIE BB 2 H FHBHER K
7 T FE T 6.10%A01 16.47%. HILR W, FEEHERARI NS IEREY BEE 71 HE 7 AF IRAE A T PEAIG, 22
T R AR SLRRAE R KAE N 2 R BB AN R 5 HEE IR, MR B 13 R 4s 5153 NS
w, BET RS 1 HERAR B RE

H=, FHEMERCT G A NBIERE B DTl 2 AFFEHERR 2 3B HER R SAL )
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BIELED NG/ 7.40 570 3.68 i, 2 H FEEHERVAM 2 FEFEEHERAF & AL NIBFAERT 30 min
Bk, TR NBER TR, RYIEFFEMERIAT G DRSS E I ReAAAEHUKE . A NBIR LA 2K E
I, KMRAEGREE B, HARE NSRRI THOKEREAK M. BT FEEPUATL I A EE S B i ins
B M FE SRR, N TR RN A R 2R 70, RIS F v AU A B 8, RS HERR A A
AT AE SRt
2.3 NEIH5 8 T B Hr 7K HHE

L ATER KV B8 A VP AS [ 350 B T IR 37 KRR 5 7K 43 O B B AR, LR B LR & R
WRIZS . EHOKEE SRR MRS . MNAIFER MRSt RS 3 M, ERME FEELIERNAL. A
B AR Z BRSO F DA S 26 s ok S B, AT R SR PEAT 3B 4K 12k e

H13% 5 AT WL, ARSI S F e 2 A R UK PR IE T R A 72 7 B35 (p<0.05), F Azl 3 T i
SRR T RS RO RUPER Iy 2 FEFEEERUAS2 H SR HER AT TATE . AN FP s g
TENH P R BNV 2 FEEHERRAA (268.2 t hm™) > Jiti T{Fi (257 t hm®) >2 fEFEHER 1A (219.0
thm?); 3% i T N IR RS R R, IR A ROK D S AR BN, SRR A KR
JEN B o XA ARAL ELFEFRAR T AR K BE ), S E I A S8 B iR A ek I w AR KB T
Pl s 3K B BRI RKPERE, 2 A 2 4F SR HERVACL 3B G FE 2 73 ) 9 s Bt i) 1.05 £% . 1.07
B, MK BUER > AN 1.06 7%, 1.05 1, RUIHLFFAIEREELF, 1R A0 F ) A A e k4 e
VIR IEPERE AR IR A B IR

x5 RIS LAY IR EHHIE
Table 5 Soil reservoir characteristics relative to landform unit

LR TH SR BEREAE RSl T R KA R PR R IKEEREK 352
Landform Total reservoir Dead storage  Usable storage  Flood detention ~ Maximum available Actural storage Reservoir storage
unit  storage (t hm?) (thm?) (thm?) storage (t hm?) storage (t hm?) (thm?) efficiency (%)
DSP,n  3483#26.18c  59.535.57d 252.6430.67b 36.3+13.18cd 288.8430.77¢c 147.6420.34a 42.4+2 31a
DSS,m  430.7478.15b  65.648.81c  283.7#46.24ab  81.4435.53bcd 365.1469.44b 63.7425.60d 14.945.26e
DSP,, 355.84420.14c 62.743.31cd  212.6346.15b 80.5426.67bcd 293.1#44.19c 83.5+16.48cd 23.5#3.85cd
DSS,. 439.0432.78b  75.620.72b  225.4#4135.08b  138.0+l1.4lab 363.4433.41b 89.5428.45hc 20.346.21d
CR 319.5#40.67c  31.3+1.08e 257.0424.19b 31.1+3.67cd 288.1+20.18¢c 149.6420.25a 46.846.27a
SL 462.3436.48b  81.1#10.48a  369.2436.19a 12.145.19d 381.2440.67b 135.5434.61a 29.345.16b
WG 409.4430.95b  63.846.19cd  250.2448.16b 95.4+3.98bc 345.6433.19b 108.8420.14b 26.624.91bc
AFL 546.1455.19a 67.2#19.34c  283.9460.18ab 195.048.17a 478.9470.46a 139.9420.36a 25.649.14bc

2.4 WA TIREMAR
FHEHER A AN BUR B H XA EZIEII R TT, XA X3 Z R et i, o i ettt

B ORI, EFHERMKE LR R T2 Ry, AR LR s Aok
PEUAMHEA K O R 2 P, R PR B AR DRI T BRIV . Sl TR S AR
FERPIR T I AR RO R LR R AR, R R S E YA TR E A X 5
FIFEBATRIE . WAL P2 BAACPE, Y S E X A R RIS R AR RS . AR
WA TY, SR i H X A I i R R IR A . R S RAAE R WEBCR, KRERAFES
SEGLBR B SRR A, AR P, SR BE PRE M kA K B0, I Mg
“OPEHB, HEDT AP, T 2 ORI R 7 A7 AR 2 D AR SRR 2t B
X E IR RO AR, TS Rt ah S S A o0 IR P SRR PE B ZE e, SR T 3 B
TRt IR EAGIRAY (B 3), (RIS SRIDUH R A 5 (68t 5 v 25 A TR A 7 W SEAE B K
o
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H#E+ET D Soil layer

- @ @'Weathering crust
s e & Soil profile
R BEED [2 Ar piE s =0 THETED ®Organic matter layer
& A &Humus layer
. Ak B ({DSedimentary layer
e | i & Parent matenal layer
LAt w e w -aped soil laye:
e 2@ wma &Heaped soil layer .-
WHeaped rock fragments layer
wm @MUnderlaid gravel layer
&2 @Rock fragments layer
a FAEEATIENS  bEREEATENE  cEEEESLIEND BGeotechnical debris layer
Tree-suitable type of soil Shrub-suitable type of sl Herb-suitable type of soil
reconstruction recofnstauction reconstaiction
R B = o 3= H wA V A 2%
L. *| Rock-soil and Gravel Bedrock
debris
A Bt iEga B AME L iEE
Natural soil configuration Reconstructed soil configuration
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Fig.3 Soil reconstruction types for urban green space

241 FRAREAR LA FHERH, JHTEAEE SRR N HREE (BRI Sbrt
B) AT 80cm, HIERE 0.9~1.48gcm”, ML 36.45%~56.82%, M [AHf/KE 10.69%~27.13%,
AHUR A EART 3292 gkg™, & (ND. B (P). 8 (K) S &% KT 082gkg™. 1.66gkg™. 4.18gkg™.
# M (Ficus virens Ait. var. sublanceolata (Mig.) Corer) REHTRSRI5He, M, Al (WA, 16K
HECAIRETERO . ST ESULEIE . T 0 Xt B A R AF, 102 5 BT R AR A AR R TR
MR FE R, M4HEEE AT 10 om i Houb A K e E A B, <2 om BRA & & 7F 5%~10%
0 N AR BE rT 4 i e oA E AR A IR AR IEOKARE ST, ORI R R R K R AR AN LR L) Bk & 80 em
HWRE L REEEEN ALK 1E L5 N5t AP [ 20 A8 v] iR B4R e L R 23 /KT

T H X 3 AR ERR AL TEE (42.43%~74.76%) . A E K (1.49~159 g cm™) FIAHLE BT
(2.87~11.45 g kg™ ZE@RHMIE R A KBRS E K. SAARE B3 b, HARA &8 2 H 45 )
Hhn 10.99%~16.23%. 4.05%~17.56%, M HA LG & & FC T 65.19%; Fi b5 e S AR A
WAL, HIBIALEKZETETRERIE. 2 EREDERASERIK, HAVURSEE N ARG
2%, [Fth, 2 fEFELYE EIEE TR ARG A R R R . AT & A T TE AT o 2 K ERRA T
BIKE, HAEBIER L TR TRAMRAME. EHIRACR B LAl Ay LR, [
75 55 80 em BifaFR L, FFECA S FH AN g 2L B0 3R ROk AR s AR ZE 1 T R e I RE 77, IX Le4E it o] 78
MRETRARIER K
2.4.2 FEAME AR IR AARE, MEAE A RIS N ARCEE 40~80 cm, LIERE
0.9~1.36 g cm™®, LI 47.14%~66.59%, HI[AIHFE/KE 16.15%~23.16%, i HLHE & & T 38.18 g kg™, N.
P. KESEDRMAT 2.85gkg™. 3.25g kg™, 4.37 g kg™ H #1400 £ 58 2L sl Hot v o i b i,
SE ARG AR K ) BB B B R K. 204K K (Loropetalum chinense var. rubrum) & B 58, i 5. i
R, BRI, IR ARG I RIEAR . LR L2 REA R, <1 cm WA & E1E
2%~5%70 [ P Al 3 v LRk MERE, T EFE (Medicago) 4R E ks A AR IR T R, B RUR
HEREARA K LIS o0 R A DRG0 TT PN 5 TRV AEAE e

T H XA A S s A E RN R Z SR FE T, 5EAE R LR AL, kA &
5y 25.99%~41.23%. 5.62%~19.78%, i HAT ML & &=AK 75.19%~96.34%. LANMIHFIRA . HA
S kA S ERE ST AT, SEOLFKER R E T H T EPUR & 2K, AR TFERER A
KHW G 2T R d . Bk, X TEAE AR A S, AR RE, A AW E RN
T IRARIE R, [F 7 40 cm BRAAR L, FRE R IR BLEAEE DRk e m LBt B 6 70, AT a7 PRUEVEAR

http://pedologica.issas.ac.cn



E
Acta Pedologica Sinica

EwAEK,
2.4.3 FARGEAEM IR AR, MR AE A ARSI TS N A2 10~30 cm, HIERE
0.9~1.21 gom?, M FLERIE 37.85%~44.37%, HIRF /KR 12.16%~17.85%, A HLE & & AT 37.85gkg™ N.
P. K&EAMAT 079gkg™. 1.48gkg™. 3.89 gkg™. #4 (Ophiopogon japonicus) Hithik, fifHsiH,
HHOK RUFR I, W RO IE R SRR AR . FEMERAR A TR SRR S, TIEAERR, Eik
LI IR A AR N T 1.21 g om; [N SN A HUIE i3s3 35 20 R00 s <1 em B 25 B AE 2%~5 %
YU PN AT AR R SRR AR TR VR

RS B R A B, T E XHERRRER A & BN E 730l 5 25.99%~41.23%. 8.65%~20.37%, M
AW EIK 85.19%~96.34%. LAt B ik A & BB E & T s, FEIKERKRCE B2 K,
BAEKGZTRMNE; FENEAE SR ZERRUN, TRAEREAE A TIENR . F, X TER
HAEAR IR, REEF TR EENASARE T RS TEREEEZERKF (PAMD
AR AR AR T R VRS SR REVR S B AR O, RIS A 26 10 om IERE L, WA
I PRUE A IE 8 A K

39 it

3.1 NEIHSR B T A £ IRk EEAE

T K RAT BAREATK D IThEE, ARSI AE KT R A R0K s, i HBA A R — 1%
KRR HIThEE . WFARRM, A ORI K A A R AR 2 5, b, e, S5t
78 7K B (BN g8 P (R R KO 43 50 o (R /K B 463 mm [ 94.3% 71 92.6%, T Akt CRIEE) 7] (5 77.9%%81,
Mt PR ER, IR EA RS LI KANEDN, IR I rh K 2 EEEAE
KALBE (E4% d>1 mm) B9 24 pgeze il 1.074 g em® 36K E 1,519 g om B, LIRS KR . AR
KB FIE 2 57K B4 T R B 19.2%. 17.5%F1 10.3%5%, B 5t 8, IgeFLBR /N, B Ao Ao 38K B2
85 AR LA B AR, 24 LR BRI 10%0, RIS /KB RRG 10%0Y, AR5, & hshsn i
Jo A A F A T R E N (p<0.05), Hrf, 2 FFFEEMERRAR. 2 4R SRV HERR AR it T AEE A
ARSI T 13.4%. 17.9%F1 29.9%, X fii 5 H /K B B B BRI . T 3B/K EE fil /K & R 52 KN
B ZEHUR BT A R T AR ARRAE, A I OISR AN [ H 30 5 G 1 398K P 7E W ZR 1 3 A8 AL RFE I
Tt N ERF K PR TR B 2 1 A R K A s SR AR A

3.2 W T EEHES SR

T HRTH] 25 AU AR ESOR T PN B R SRR AN ZE T T R A B S R . MO AU ER A, TR
J& £ SRR X 5 79 T AR A SO PRk IR0 . BRI R B, Ui b i 12,6939 K Z 100%It), P (3t
W AT ) =5% 1k e 7T B 1 K g SR 4 1.39 4%, kUG IR £ 382 min £ 4E 2 89 minl®l, AFFT &M, FREH
BHEBH N FREEREEAAFESER NS, B, 2. B IBERE. ind
BTN 6T B R R R RANE KR R TR, R . B KR T A S 4 B R EE, 4
5 H X R 24%. 22.8%. 28.29%F01 25%, 4237 %04 A 0.95, 0.90, 0.45, 0.15°%%, AN[E|AR
WL H SRR AR — 2 Z M (R 6), o I 3 1 RT3 DA AHT B 3B I T 18 2 A LG, T
BT R LI H SRR Bk 35%, Rk, FEF S AT E X Sk FH Hu I LA

% 6 TREIHEZIEHE S ibE

Table 6 Ratio of green space relative to urban construction project

SR T A P R H IR 2% CN A D
T H
Green space ratio Ground hardening rate The number of CN values in Soil conservation
Project types
(%) (%) floods service (SCS) model
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H I 3 20 80 1-5 90~95
a3 30~35 65~70 1-2 60~87
TR B 20~30 70~80 1-3 92~94
EIRBUE R 15~20 80~85 1-5 93~95

VE: 1) CN 2 HR T 84 TH 2% P i FE s I TC A9 540 Note: CN ranges from 0 to 100, reflecting the dimensionless
parameter of the effect of the underlying layer on pooling process. WOId city reconstruction; @Real estate construction; @New urban road
construction; @OId urban road construction

FHRAT TR, R 51X 5%~15% 0 P /K £ B Bt AT BRI, ARRER A 7 /K e ML T 2947 60% 1)
BEK ST AR TR Y . MRS IS B 1 58 A NI — 3B A — i 7 A2, 3 a AEFRAIRI
IS 57.4%~64.3%P, A 63%~70%H) 2 a /EWEAR (EFM Amorpha fruticosa Linn.) Azl
59.4%~81.9% % &%, Lidk (LIEETE Medicago sativa.) EFME 4 NS, BRI 52% ~79%E7,
W R R, BN A S ERE S SRS MR RAR . AT, B P sh LR I TR e K,
BIBVEREI S, BRSBTS IR, A RN S E AN, MBS 50%-~700% 4 K B 11
Frtk, XK ORE TS B EE RS I, S0 2kt b 3k it 3 57 ) B B AR . A AR,
FAKEAE R I A T R AR A T SR, MO TR REAC R 5 B R —A i U B RO AR R B D R i, Rtk
FES T b e e b By TR BE A Y IR R A SRR . T H X =R 3R A SRR W] ORI R AR ) A e A S
2NH - FREERTEERE 4~5 I H A A8 o AP RARIR . Rkt 57 T AR R . Tl
B & Bl BT B SR 22 R, G 5 LA R VA T A A BRI I ST A R 2% fE)E
WSS X LB R TZ, AT gk L agety B L S S LI o, G T A s A T AR S R
B SCE R BB AR .

4 75 1%

POEh IS AT I E RN R T RS TT, PREi S T H AR E (159 g em™) HIK TR
Mgt (1.38gem™), T IR AR K BAR AN 5 H IR EM &, 2 AIREfERAR K (22.51%),
Jiti TAFE R/ (16.57%). SRRshHi S oo HIE N BRI B2 /N T E SR, HERE NSRRI
N2 AFEHERIA (4.46 mmmin) >2 fEFREHERE (4.39 mm min™) >jt L& (1.24 mmmin™), J5iH
Fih N TAH K (6.69 mmmin™), FEritif/ (2.60 mm min™). & Fih 55 8 7o i 198 MR e 45 2 57
E, REN S TT IR R B A R SR B TT (301.1 thm™®) [BAK T 18.21%, i A/IMKKHy 2 H 3
Bk (268.2thm™) >jfi TEIE (257.0 thm™®) >2 FEFEHERR (219.0 thm?): S BRI 28 0
RIS AHE (369.2 thm™?) > A ThkH (283.9 thm?) >HEHH (250.2 thm™?), FEAHEARGR AT VE A ik
A0 R RN S 2 5 2 LRV, B AR AR A E A T T R TR AT AR 2 L JREACE A FR R R A S A A
FARY, 3 b A 3R A (R A MG 2 A TRERIEEM G 4~5 N A A R E
I AR P B T TEAE
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Hydrological Characteristics and Soil Reconstruction of Different Landform

Units as Affected by Urbanization Process in Purple Hilly Area

LOU Yibao! SHIDongmei'" JIANG Ping? LIYexin® LINZi' PUJing*
(1 College of Resources and Environment, Southwest University, Chongging 400715, China)
(2 Chongging Surveying and Design Institute of Water Resources Electric Power and Architecture, Chongging 400020, China)
(3 College of Environmental Science and Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract [ Objective] Urbanization absolutely needs activities like excavating, land-filling and road paving during
its process, thus generating a variety of disturbed landform units, among which the dumping of waste soil is the main
soil source supplying the construction of urban greenbelts with alien soil. Consequently, the distubered landform units
join together with native landform units forming a complex underlying in the area of a urbanization construction project.

[ Method] In this paper, by means of field investigation and laboratory tests, a system comparison was made of the
various landform units in material composition, water infiltration and water holding capacity, and then discussions were
carried out on three types of reconstructed urban soil and their potential roles in mitigating the risk of urban water
logging. [Result] Results show: (1) Soil bulk density differed significantly (p <0.05) between the landform units and
varied in the order of Construction makeshift road (1.74 g cm™) > 2-year piles of dumped waste soil (1.58 g cm™®) >
2-month piles of dumped waste soil (1.52 g cm™) > Waste grassland (1.47 g cm™)> Cultivated slopeing land (1.34 g
cm®) > Artificial forest land (1.32 g cm™).  In the piles of dumped waste soil, soil bulk density was higher on their flat
tops than on their side slopes; (2) Soil infiltration rate varied in the order of side slopes of the piles of dumped waste
soil > native landform > flat tops of the piles of dumped waste soil; stable infiltration rate on flat tops of the piles varied
too with compactness of its surface layer, thus exposing it to the risk of forming of an aquitard; (3) Water storage

capacity differed sharply from lanfform unit to landform unit (p<0.05), and was generally lower in reconstructed
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landform units (378.7 t hm®) than native ones (472.6 t hm™); it varied in the order of: 2-year piles > 2-month piles >
Construction makeshift road, for disturbed landform units and in the order of Artificial forest land > Cultivated
slopeland > Waste grassland for native landform units; and (4) For urban green land, soil reconstruction was usually
done in three types, that is, tree-suitable, shrub-suitable and herb-suitable, and thickness bulk density, gravel content (<2
cm) and organic matter content were the main factors determining soil quality of the reconstructed soils. Soils
reconstructed in line with the three types (herb-suitable, shrub-suitable and tree-suitable) may ensure the revegetation
successful and capable of playing its potential role in regulating surface runoff and mitigating the risk of urban
waterlogging, 2 months after plantation for herbs and 4~5 months for trees and shrubs. [Conclusion] All the findings
in this study may provide certain scientific support for soil reconstruction for urban green belts and land and
management of urban waterlogging during the process of urbanization in the Three-Gorge Reservoir Area.

Key words Landform units; Infiltration capacity; Water-holding capability; Soil reconstruction; Urbanization;

Purple hilly area
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