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Analysis of reasons of land degradation in JiaoZuo mine area

NIE Xiao - jun, HU Bin, ZHAO Tong - gian
( Henan Polytechnic University, Jigozuo 454003, Henan, China)

Abstract: Based on the actuality of land demolition in Jiaozuo mine area, ground subsidence, coal gangue
accumulation and soil compaction, which are regarded as the three main reasons of land degradation, are dis-
cussed in this paper. Representive mine areas are selected to collect soil samples. The soil physical — chemical
and microbial properties are measured. The results show that‘the undulation and fissures induced by ground
subsidence mainly affect the soil physical and chemical properties in subsidence areas. Down the subsidence
slope, soil water content, volume weight, OM and total N concentrations increase, which shows obvious fea-
ture of soil erosion. Fissures result in the losses of soil, water and nutrients in subsidence areas. Nearby coal
~ spoil heaps, the soils have been seriously polluted by Zn, Cd and Pb , which induce the decline of bio-
mass in soil microbial quality. In compaction areas, the soil volume weight significantly increases, resulting in

the soils without arability.
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1 #MBE5FE

1.1 HREEHR

FEETMT TS EHFEIFRATER, KTUMEE. ZHE TRIEWE TEREERA K, @
WE, ZEFHBKER695.7mm. F KA TFEEVXEEAN, N20 HLuHFHEASET L, BHE
13Xt 3, EFFEME420 2T 6 JLHER, BRAREHTEETHZF ML LS LR, R,
M THTRESEABFTGIETOHER, VRN ERTRE L, BRTASKHE, W HY
WA A A R A E PR TR, BEE T R MLk HHAT, ORI EIARE I K, X LR EMAES
FEMBIRH 22/ F. SET XK T RBEN0 LT 0 IT R H . B A LR S, 9 LR
MR =K% RELEBINIRAHESIIBELOAR, RAMKEEENBEKAHE
N, PRIBGEAmEARKT 9089 T m’Y . HET, SETRMANHMBER N 0.018 hm', EHFA
$70.091 hm® # & EFHKT. + H B K HE BB (F 4 1 K 9 A\ HoF Bk s i, AR
FHHLTHEERY—AEERE. £EF XA 20 BREFGWL, SHERA 4.2, 4
WEKEN 613 Am’. HFALUTRAKNESBTRAMRE. ik, TBERAETFE R4, 2%
FARBENISE. EERNESHSTGHEE. fFilERd, dTERIRNES, BAFERE
H R B RBARF
1.2 HRF&

EREEETRAREENTFRUBR ., BAAERK, H#ELXENRTT X LBk
M, REXEHEMATERZ (0~25cm) WL, SMAEDBRERIFTRME. ARTKBEX LK
Mg RE, BITABRRX TERREA SR RE, EXX LHREEEASBRE. FUL&ES0
MEFER: LEFRSKE - QRTE:, RAE -FIK, TRANE -EXBHFRE, +
BeRA -YRERE, 1 RESEIE - FFREMERED, HEMAH. HEHE. EEHE - PR
MR, HEREEN - MG, ERESHS5HE S BIRA EXCEL 5 SPASS %t 4k
4.

2 ZRESH

2.1 FRIAK

¥R UURaE LA £ iR fh BRI YR P A R R AR L REBR XS B B R
2.1.1 AT EEELERGE R

FERVIAME A TR ERR, AERES - RIS T IIAN. BET XU B EX
BMIE <104, HPSELL 8, KK LL100 ~200 m [EL. XL FEK o I A9 LS BOL £ 50K 43
FOSBUERBVBENTHRESAATHAYE UDNTK-HRREQTIRAR (JHBEm
MWBEEER 8°, KK 100 m) K, WATAEE th LI MR A X0 BA (L. Bt LR & i - 33
RERMTR (£1). 5B CK MK, HBRXTERBHKS. FHE. 2EREBLSHEERK
(p<0.05), XRUIFRITHEER T LA FE, BARNTREELRELENER. T THEIT
], W EHEREKS . AHE. 2ARBSESEHHA (B B2, B3), XRFIIFEEKE
Yok TH. FARKTE, THEBEAS . ROESERAZVE. RELRAEANME L QL LNE
K5, FAMELMM, B TETE, FEHMA (E4). FIR KB X L+ EBML SR =
F ARG AR R R E Y B 60 LB AR, B AME SR T Yt L3 gk 53R TR AL E
BE, RASUTHRMELENKS SRS BEIPIET EHEME. EKLRAHIRS, Kidxt
35 16 - 98 A0 OB A4 43 TR HE I T BT S0 B A AL BRI £ 32 480 B0 40 OB S TR E , IR AT
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Fig.1 Spatial variation of water content in topsoil layer Fig.2 Spatial variation of OM content in topsoil layer
across a subsidence basin across a subsidence basin
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Fig.3 Spatial variation of total N content in topsoil layer Fig.4 Spatial variation of density in topsoil layer
across a subsidence basin across a subsidence basin

THMELREEL, BAS0AETREBOTSAEHOE FREFEHRRG—THE.

®1 FGBXLEEE (0~25cem) HELER

Tah.1 The physical and chemical properties of topsoil layer (0 ~25 em) in a subsidence basin

P BEREKE % T/ (g en®)  wCANE) /(g k™) w(&H)/(mg-kg™")

b 2.53 1.35 11.48 468.72

R
T 2.58 1.43 13.90 598.92
i 2.19 1.33 15.47 494.76

gk
TH 2.70 1.49 15.96 520.8
ok’ 1.90 1.24 11.85 371.07

M
Tt 2.50 1.48 13.49 611.94
k¥ 1.43 1.33 9.42 426.04

b 3%
FT# 2.51 1.47 9.83 729.12
G 2.53 1.49 .81 342.68
CK 4.13 1.25 20.43 880. 12
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MBS, XFIES (1990) P BHRMAKLREEM SHESHMFXE:
M, = 308"¢ (S =20°),
M, = 19555"" (S <20°),
K. M, M, 550 RFRMER, - kn T MAREH m - km; S HKE.

FEHBMXEHS O RE, FH R ENOREBRESHREEEER, HEERERR

Ny =a- exp (bx), '
A N, K EERDFKBE, kg-km ™’ a,, b WREG » AHEK, m.

B, SET KXMEKE T RFEE RIS . FOASTEBAFERLEABTE.
2.1.2 EMA LK FHTA

KAMEAELEPOABE N ETERRT LEN S KB ERSE, Hdh 3 HeRE LR
WROH L AEMRE, WAERENRE THRRENAD. FRABIEEAARNET, BETaSH
Ry LG50, B THAX L ARRES FR, WNTAKIABBEMELTR. SIEUIHEH
t, HRKEBAN, ATHERTELEE LELEAKERD, BMAKEAENRERELEKS T
B, AMBXMABREE/NTIEIKBE; YRkBRAN, BT RASHEVHEE L2 L8 KSS
THS, BALE LEANBRER TRATHIOE, S TRAEERTEA#K. EEETK, B
A “KFTELW, FHL2L0W” 2. BREFRKERN, FRIBABEERTEIBK, KK
ABFTRUHETERKEELABERERRAABR IE. VG LEm RN EE 08T L8y
AR EFESERORE. NE1-B40, ROTUEH, AHEPL (BRI PERRIKY
) WEEAMETRAREN T, ANES2ASENNERTRBEN L, THEIMIE,
TEREPERTUMRE. XERVAKBPOEETSER, RSB TR ERFESIORE, FILET
DA, HBREHE HESWAYRRAREN - EELR, CESBAMMABRAFEYN I EE
A .

54, HEEBEEE, HMT LEOKWELTER, BUETBE LIRS RKER; tRPFE
BERTEBENEBR, SRERETERSRWE L. FBKE T RENET WA T £ M58
BRI RS S, WA, SAEEREELEST, THCRBEE, bR NE -
HOK s, DERETEBRKTRASRBE, G8TEEEREBETRE, SRREYE™. £
T KB RBEEE R [ ~50 mm, BAMBEE R 200 mm. WHEK KN RHEBRZLERT
B, SO BT . RIREARI AT IR A X AT 2 R, A S B AT LUE Rt
TREEFEARD SRS HEOEWE. LEEKEM LEERRERRAZRR/REY, REEAR
BETEAE, KOWHRER. GNESEME LMEENMEERB/NER K, RPEARBNE
FE, FAEEHFES ~20 cm [ T B, M 20 ~40 em (9 +30H VLR R E 58K
2.2 BERHRA

WA KBERTRL, WA SEEFEMIE L EESLIE Zn, Mo, Cr, Cd, Cu, Pb XM EFE5TF
Y. MEEFDHY . KATRETFHFARMELEESRERFREN, X3 4T XFAREE
+IEEFH Zn, Cd, Pb, Cu W™ EisH. HPLEZTELRB Zn, CABRUBTEHALER, F
Pb, Cu BYER. EAEFPIHT SR RS IFHAMMELIEELBRES BRI LR 2,
3. 4.

%2 RETPDHNTEFGREELRESR

Tab.2 Contents of soil heavy metals nearby coal mine - spoil heaps in ZhongMaCun mine

BN/ (mg - kg™')
cd Cr Zn Mn Pb Cu

BRME + 0.07 63.80 60.10 543. 00 19.60 19.70
ERIXE 0~4.8 37.3 ~50.2 0~5435.0 370.0-617.0 5.6~148.4 11.5~87.0

M 0.6 443 793.7 528.0 35.9 - 31.1
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gk
BB/ (mg - kg™")
cd Cr Zn Mn Pb Cu .
it =S 1.2 4.0 1547 54.8 29.1 10.0 .
K% 30 100 40 100 100 100
FEAR R 7.6 - 12.2 - 0.8 0.6

a7, WEERREME: -7 RERF.

®I EETRNTEFAENLITRESESE

Tab.3 Contents of soil heavy metals nearby coal mine - spoil heaps in ZhuCun mine .

BESH/ (mg - kg™')

Cd cr . Zn Mn : Pb ' Cu
HRE 0.07 63.80 60. 10 543. 00 19. 60 19.70
HRKXE 0~3.5  20.3~59.5 0~1621 224.0 ~606.0 0~37.0 - 7.6-~32.8
T 0.1 44.1 119 484 : 21.6 23.5.
CARMEE 0.5 9.3 . 325 , 81 : 11.9 5.5-
BHE% 12 100 38 . 100 85.7 <0100

B 0.4 . - 1.0 - i 0.1 0.2

F4 BENTHITRETARMEILEESRSE

Tab.4 Contents of soil heavy metals nearby coal mine — spoil heaps in HanWang mine

BERAH/ (mg - kg™")

cd Zn Mn * Pb Cu
R " 0.07 60. 10 543.0 19.60 19.70
CHBKE 0 0.02-0.64 174 ~233 381 ~ 454 0.7~127.4 ©  16.9~112.6
FHy Y 0.25 220.4 417 70.8 24.0
i 0.19° ©11.40 20.80 37.60 17.0
Kt 3/ % 57 90 100 87 100
AR 2.6 2.7 - 2.6 0.2

BERF O P i B & BT K IR T, LUK SRS ARE L3, % LSMEwIHmH
T, (8 M B LR X LD LB S B B SR B R AE A K. RATX AR
GETRAGRMELREL RS LMY REN X RO R, REETEEREZELRT
By BAE. Bl RAHREBEEEWE (RZELBERNEE) M1 ~2 R8BSR (HE
RINM), +IEIREE Y B E L TX R (p<0.05) (BUEATIH). MEHWEY, Pb, Cu, Zn 4
95 + MARAEIE A B E AR (p <0.001), MERBMIBHA r=0.98, 0.93, 0.98, XFHIpE
EHHPELRE BRI, HRREE SRR, ROAX SR BT AMBIR. X
Hi, Brookes P.C. %" iR F B LM BAE W RARAQM BN, i@, RS RE, M
TELRKOBEL, FREEMEDSHEE THENRE, BEYTEEERS, EWBRE, WS
VR EIE, LR ARE. KA. BRMEE VEUR. BERF. XIRKECRETELRE Cd, Zn, Pb
{9 5 A5 st - G A B B A 0 48R
2.3 TEES

FREMESR—AEEERWGEE. SELHER HREERRIERLE, bk RBB 0%
PR, EMELRATSTE™ . SR N AR, AT MM B
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FRB/NORREEFEMF IS, ATHEITEE. LRELE, HIBRERE, KALBRLEAE
W, BRBAESE; BERSLEIIRBRBHMTE, KA EUK, f#ESREE—5EL;
EELH X REMATRESEE S, HET HEPHS . KM@ ERH, TiXEBEEY
EKMVERE. HERGMRT K WA REE, BBUEWE.

2.3.1 TR AEFEsT IR DS RG T ‘

RS R e 1R RSB A — R E— R IR, T RERERA, EERSEEM.
FELE M RTLBE RFLE B ALK M . S XMB AR R WM, WIS TR MAEK. Gl jie
THEESMEE LB ER, MELENEFEMR1.3g- em P HEE1.8g- cm ™, FLEENM 30% 8
E40% , AR FHEYRENESE.

AL SFME L EP KSR, RELERESGABE THREMER, RAIKIABH
PR, RTLERm R T B SR A B AR, T /ANFL BB B 880 T % B 4 4 1 R K B
A, KSRBETES, BOTABE"Y. SEESN T ERREKEENE, ERKSGER,
IR BEEKRK, MERBEUE. HBTR/ATEEN, AN TRR, BETLRNETKE.
Powell £/ B TE R+ MBEMNABMHE KENWRE, FENFKBZEFEEEXR. 2EE
Lo HEEE AT FRRE, REEAMKD >4 EHYZTRHAGR S, XXEY>EE R
K. BIBEDE N6, FRAEXEATH IEAEEOTEA (B6). WE6 ATLIEN, HFaESE
(BFHE) . BRES (BE). PLRES (WUE) £®ERE (0~25em) FEHHB K FHE CK (#
fet). —BRME, TEPEREAER1.05~1.35g - em "2, KEMELWHERAEE 135 -
1.55g - om 7 (r FRZEN L MAEBHIE. BER, WITSLMELN BT EE T THE.
2.3.2 EFEHEIBEAINOYR .

TRETRENE UK ERSNE R R, XA THREA B LEELN. MEELST
T, MFAMEBERNBEREL. AR X EZTSERK S EME LR, AEE%5)
AFWEW. L2 L EEE BB E LRSS, MM A R e s, EXML
HErP A YIS SIS, BRSO E BB E DT RS R 5, X KR T
+ 4 52 4 1R Mk 5 0 AL

3.8 ®

FRULKE . BAFAHER, DRESAEREFT K 2 BAN=KEEREN. HREHEH T REK
2, FE. AVNESEEE THEAEE A, RUKS . Y3, o2 L RRMEEHRRAN
MEE. VIR ORENEE, SR 8KIBE, DRAKEFSRE. PRk TRME L HE
5 R BB /NS, AYUERILL RBU/NE A ES.

HAERX, A FRYPMMKE, Xk, LRELR Zn, Cd, Pb, Cu H%£E, Zn, Cd EHEL.
FEK, tEPERREE1.35g - om "L L, @15 LEEFSREEREBRM, M -LBEKT ik
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