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H 2005 43k , AR B AT BR 54T 24 | BT & i K
MR W XS A W R 35 A A 7 SRR T e 4
I, FER AR A WAL R BE ORI T2 T AR |
£ 200~240 m, K& 4 m, B ETHESE 1 m, B SIE K
800~960 m® K75 X il Z Fr R Z 3R 50~150 m, FF
KJa DEHE S SN R A TR UL Y 7E Hh R IO IR
ORISR | 55 JFA PR e bR b 36N ) X 43 A 7 3k
AR E GEE G EE T L 2AE | RE AR AR A
g Ml A S5 B DX B, b 244 v LR B JLRDK
ZABEWNA LRSSl i K el B Rk v HEAR
FH FERAECVD s XE LR B 24 4% . H 1986 4E87 11 #
BRI R VIR, BF5E X REUE IR 25 X L 42.6
km?, b TATIR B b 24 52 M 1 BELGA 51.5 km?®,

28 3d 2005 4 7—9 B Ab HK 2 2F bR 2 A
1986 4F 1996 4F TM Fl 2005 4 SPOT5 — i J& 5%
AN L, A B T RIS M X (371 km?) FI 2325
X (71.071 km?) VAL 1 Hu BUIR DL K 20 455k £ Huvb
AR Iy S AR R A SR 20 AF R MK b X K
FE X A H VDR A R AL A — B (3R 1~2) 9,
G e TR e o 1B 2 WA ==Y | SRR e o 11
FURAERE R . AL — BOR R & R W i 42 X
B BB X A My AL ) 32 B P R A R 5 2 X
JE W R AE SIS Z A5 e o s A 20
AEOR KIS 32 AT X A v A AT S B B
%, RICR ISR B DX AR B B 20 B A 8 1 R B0k
P TR LS (] 1~2)

&1 1986—2005 F AHEM X EE T ERTN
Table 1 Change of desertified land area in the
Daliuta area from 1986 to 2005

1986 4EHIBI(km?) 1996 (i fi(km?) 2005 4 [ (km?)/
MR E (%) SR E 4 H(%)  SIRE 5 (%)
TEVHAL 14.69/3.90 9.82/2.61 2.53/0.67
RIEVDEAL 24.61/6.53 9.36/2.48 19.49/5.18
RIEVEAL  56.49/15.00 61.77/16.40 62.19/16.53
EPbiitk 280.81/74.57 295.78/78.51 291.93/77.62

2R 2 1986—2005 FREIBAX IR L HEAR T (L
Table 2 Change of desertified land area in the coal
mining collapse area from 1986 to 2005

1986 £E[HIF(km?)/ 1996 £E HiFH(km?) 2005 I FH(km?)/
SR E 53 H(%) B AR E 43 E %) s AR 4 Hi (%)

VAL 1.57/2.21 0.81/1.14 0/0

o Vb A, 4.85/6.82 1.5/2.11 0.49/0.69

BREE AL 6.82/9.60 10.43/14.68 13.73/19.23
W AR AL 57.83/81.37 58.33/82.07 56.85/79.99
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KMEE TG4 BN R T b R B R A (]
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B EERAEIEE R 5 em, HHES KEFEREE N 20
em, FI A E AL S0 A PR 38 O 56 DU 22 40t XUAR
U, ORI B ST R R ACE B AR S P A R
KBt 21 11 556 % Mastersizer2000 9 306k AL T 5¢
BCAY HA Y LR 0.02~2000 pm,

P10 R R B B DX T T VD 34k
Fig.1 Potential desertified land of the collapse area of the
Huojitou coal mine

Bl 2 RMIEE T R MR B X AR U 5L £ b
Fig.2 Non—desertified land of the collapse area

in Dliuta coal mine
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Table 3 Summary of soil profiles

e e I REE(m) IRFAIX TR TR S WEE A RRDEE m)
Por TEAS AR 32 2005 4F 6 FiEis5n” Wi YL 75% WAL, 0~15
P KR IS 4 32 2001 “ERHIER" NTIbH, 70 75%~80%  JEVbEAL 0~15
P3 S 28 T ARTTRIX Wil YA 70%~80% WAL 0~14
Poy AT 238 1993 4ERAIES ™ W 85% JEvbisidk, 0~16
Pos e 28 SR RIFRIX WERTE, Fr5l 80% e[S 0~16
Pos PN IS 19 2000 “EFHIER" NTHR 70% R 0~15
3 i B T R Bl AR RV VO A
i 9"

3.1 EEHER

() TE RGBS 2005 4F 55 B X F T (P, ) < & T
FL TR B P m KR, RIEXS R 2005 45 7
F ORGSR B DX ) THT A58 7 30 B DX Sk b S 4 ] |
4 5B 1 320~340°, MBREEE 1 55/3~4 m, F& 3~10
cm, &2 3~5 cm, HERRIE A £ UE | M
N 75%, A TE AL L b SIETREE 3.2 m,

0~1.1 m: - O L /< W AR s SRR
2472 pm, FIKFR 3.98%, F#)JZA VLTEES R 1~5 mm,

1.1~1.7 m; KBV RS+ AL & B
B, SRR, TERAE 51.87um, TKFE
6.69%, T 1.3~1.5 m VY A HLT A R R,
1.5m L FREDI

1.7~32 m: B KR,
9.55 um, % 7KF 2.61%,

(2) KNS 2001 4F 55 B DX F T (Pyy) & T
BT RIS I 2001 - RAESRFE X, Ho 2 W5 AS 2]
M SE5E | AW 55 BN 75%~80% , N N TR AR
() BCHE VDM TR A Vb MR 2 em R A AL
R4 R ARV AL b R E 3.2 m.

0~1.0 m: + % @AY E RS
21.60 pm, FKHE 2.02%, 30 em LA LVP R & KR E
F30ecm T, 50 m A FHEUREAELE,

1.0~2.1 m: B AR M EBNIEAY + A0
PEIRZE R rRERIAE 21.43 pm, FKF 2.13%,

21~3.0 m: B AR TR - SRR
Wi mRMmA VLR, AR, PHERg
42.99 pm, FIKFE 3.57%,

3.0~32 m: EWORNECTR Y L, P EAR
5.76 um, % KE 1.67%,

(3) B N FE AR TF R X (Py) - 51 1 A7
TR EAC A2 G B N R FEA R A

HhfEL AL A2

RIAK A TELY 1 em WA HLIBTSS K AP 8E 5 By
70%~80% , HIBETEVSBALIX TR 2.8 m,

0~1.4 m.: 8 OBV | P ERAR 146.26
pm, FKE 3.41%, REAHLTRELE

1.4~2.8 m; REEAIPM 55 FEREMA
i e SRR - AR, TR AR 49.59 pm, K
H12.36%, H TR -89 WK ER 5 K R B
BETEERE, 14mUTRLHEDRE,

(4) RMIIE I 1993 4F 55 B X TH (Py,) - 1) T
L F REIEBEICGH R AL, RRMIES 1993 4F 35 4
X, H TR I AT DL 20 A% Sk b R BEHE B 1) 1500, 3
2K 2~20 m, % 10~30 cm, A WIRE 10~20 cm, H
[ EAS Sk U SR BRI e S R R A K ) &S
R FHYLHE Y 85%, MARVD WAL M TR
2.80 m,

0~0.6 m: X E OB )ZE , A BERE 05 cm A
HERA, YR RERR, RflEZ, PHEAR
18837 um, K FE 327%, RIZHA 1 em L ENA
ML &5 Hz

0.6~1.2 m: WA+ WEREE KL
ER AL, AR R, TEER
309.56 4 m, B KFR 3.74%,

1.2~21 m: BHOMEP Y 1.6 m L FRAD
WA F R A, TERAR 342,85 um, K
2.69%,

2.1~2.8 m: K E O EF R VD BR A2 4%, B 15
B ERIAR 505.74 pm, T K 4.83%,,

(5) M GIEARIER™ TR DX AT (P ) < 351 TS T M
PEUR G, BRI MR R B, b3 Tb A
B VD AERRN IR 90%, CRHT Ak EHEE MR
ST 80%, AAEV B b SRR EE 2.8 m,

0~0.55 m; & B AR YD MW AR R K
A, HERAE 201.02 p m, TIKE 3.06%.,
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0.55~0.8 m: X B OB h >  MPAR R K
B, PERAE 416.80 pm, % KHE 5.90%,

0.8~1.5 m: K E OV - PR RKZ
HE AR 235.66 4 m, %7K 5.34%,

1.5~2.8 m IR B APV BANE, LAY
WREA6mZTFRALW ) HAE2.0m 2.4 m AU
HAEA N1 mm R FR, PERAE 250.55 pm, FK
£ 2.58%, TR BALT L& E

(6) RIS 2000 4F 35 B DX 5 T (Py) ¢ &1
BLTRMIERIT, R KEEE 2000 4RSI IX,
WM 2 20 th 22 60—70 FFACH N TB A
T 37 b KK AB S5 22 | < BB BURE 7 4 1l AR </
ZW . HET AR 15~20 cm 155 3~5 m, 9H
50% 19 A% B H A [R) F% BE 9 A R | 5% 242 A 1 A B A
BY., PR TP 2 B A At AR B G AE AR L At R S
Ty ¥ R] VLR I AR R SR B XA R B4 T Ak A
P SRR T 70%, M R AR L WA N
VDAL 4 b PR S 2 A% ) T A5 B
B EEE 1.2 m, BITHIRE 1.9 m,

0~0.8 m ¥R ZE FME R BEUE IR +
WMAELE, TEFAE 209.56 p m, KK 4.19%,

0.8~1.2 m: B A FURP U Bk 4 5%, B 5
JERAS P RIAR 362.79 pm, FKFE 2.92%, 90 cm
PR AR

1.2~1.6 m: KA GO BkA 20 30%, B 5]
FER U BRI — M 2~3 ecm, K E N 10 cme 1.5 m
Ab WL B EAR AR BRI 453.35 pwm), KR
3.84%,

1.6~1.8 m: KA ETERP U & /Nk A, HER
£ 230.25 pm, FKFR 2.28%,

1.8~1.9 m; KA G F R >, — AR HN 05~2 cm,
32 it it

(1) MR 2 20 A K0 C & L BT [
A R BN KA, AR 55 VD 4 X KGE
IR KT 6 m, B THIBE X VD8 b7 B2 S
U B AT o3BT V0 AR R AR, FL AR TR
NImEHAR,FE13mUT , BERKLEGVERR,
HANMRA %3k BHEEZ 0T ARZ AT
R X BEAR R 22 5 K P B AL KT S 0o v b B K
ANBIRE—MBAE 1.5 m A4, S K 100 mm B, H
ABHREWRF 15 m, ABRESVERRS M
JEAHAE R, A KA AE K 2R (8] (4—10 ) R K &

i AR K B 80% LA i K 191994 4F 4 H
FE L, TEZaT 1993 4F 10—12 H  (42.7 mm) . 1994 4F
1—3 H (9.1 mm) BRI &4, 23S KE N
3%~5%, AH4F H K &1 30%~55%,300 cm +
JEWN A ROK 54 mm(THEEERE N 2.6%), 1F
WP Ik 0 B D AR b - 398 2% TR K 43 249 90 mm/
A PRI FIE XAE Y BEK B 415 mm &4 F, 24F
AR R K A 29 325 mm, FEAS E 0] DL E]
KA A, RO TE TE R R K SR R T R AR Y
A b B E AR R Ky F 2ok B KRR, Xl
VA& 1996 4F 4 X S X P04k - b i B 5 /N Y D
R Z— (1995 4F R e KFE K & 646.5 mm, 1996 4
492.6 mm FEK & = HIME 77.6 mm) .,

(2) 3 B X B AR 35 B X SR B e K R AR
6 Ab ) # 2 R E h2 KA+ R 0.4~1.6 m
ANEE U EOK R ) bk R R [ AR
b, XFF gy A + DL Kb RS ok
(BRI BR K, B KRN 2 H RN K FEVDAE
FEAE T BOK AR 19 1.6 m DA LA, BBX Y
T EKE 3.46% , ARSI XN 4.10% , B BE X
T E K RRAR T ARSRFA X, B K F AR SRR )
REEimbE X IR R IX I T AN ZE R,

IR T HIERARE
(3) R SRET8 B X AR A AR I A9 B2 TR . B B X 55 AR 358
B DR ) S M 26 1F T O U HE AR £ R T, PHIX

UE AT MRS, (B35 XV & T R0
o TARSRBA X SR T (AR 208 B AL 43 A ST
ZEUDE O AE % 3X 5 Ml TSR B A A sh bW R
PR R A G IR SE TR bR 22 DL SRR sl 7 24 4% 4%
/N AR A R B FE TSI | DR T4 B X
PR SO A AN R | 3 5 45 PR 191994 4F 1Y BIF 5% 45
W3 X WP RE MR R RIS 15 XS G RIS h ) B
SR IR S5 673 DX PN R 7 P R I SRR AR . A IX
His VDb VAT T A D B

(4) 35 B DX H R KL T BEX VD A AR A A= S )
SR ARV B DR A 2855 M) i K )2 b K 7 R HE X R
IR S B FRK BN MR KA R R, RV i1
IR KA T B K AR R A, 53 T R 25
a4 WA AR ) B R R TR SRR K R
(RO b | 56 VD - FE B X 6 A ) T PR AR AL
F M A 25 A HEM AR R KT 6 m, R
BRbA DA BV AR RS 22 | e T e B A
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Fig. 3 The vegetation cover in a waste heap reclamation area

under natural conditions occupies the whole area
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Effect of coal mining collapses of the Daliuta coal mine
on land desertification

XU You—ning, LI Zhi—pei, CHEN She—bin, CHEN Hua—qing, YUAN Han—chun

(Xi'an Institute of Geology and Mineral Resources, Xi’an 710054, Shaanxi, China)

Abstract ; Exploitation of coal resources in the Daliuta area, Shenmu, Shaanxi, inevitably causes the problems of
mine environmental geology such as land collapse, ground cracks and lowering of the groundwater level; thus
whether land collapse will intensified land desertification becomes a hot topic. Investigation indicates that during
the last 20 years the land desertification in the whole Daliuta area and main mining areas therein shows a
consistent evolutionary trend of gradual decrease of severely desertified lands and gradual increase of slightly
desertified and non —desertified lands, and the land desertification in coal mining collapse areas has not been
engraved. The authors studied the relationship between vegetation species and their covered rates, soil granularity,
water content, vertical distribution of vegetation root systems at the vertical soil profiles in four coal mining
collapse areas and two non —mining areas in the coal mine and conclude that coal mining collapses have no
significant effect on land desertification and that the annual average rainfall of 415 mm may in the main meet the
requirement for the moisture content for the normal vegetation growth in coal mining collapse areas. Such a
conclusion provides a scientific basis for the prevention and control of land desertification during large—scale coal
resources exploitation in mining areas.

Key words: coal mining collapse area;land desertification ;soil profile ; Daliuta
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