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Abstract Soil moisture monitoring plays an important role in the environment management for the mining area. By taking the arid—to—
semiarid Shendong mining area as an example, soil moisture was retrieved by using thermal inertia method. According to the synchronous
field survey, in the densely covered area, the remotely sensed result is not significantly correlated with field data; contrarily, in the
sparsely covered area, the correlation is significant and the remotely sensed result is well correlated with field data on the soil of 10—cm
depth. The linear regression model was established to monitor the soil moisture in the mining area. Compared with the background, the
soil of 10—cm depth has not got dry in the mining area during the last nine years. The primitive analysis indicates that making use of
mine drainage and the measurement on environmental protection might be the main reason for that.
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Fig. 1 Remote sensing image of Shendong mining area
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Fig. 2 Distribution of measured points
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Note: Red point means the measured points and red box means the MODIS pixel.
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Fig. 3 Field measurement of soil

moisture for bare soil area

3 WRTIEEBEHSEM
3.1 TERETL

FIHH 2002 4F 2 2010 4FE54FE 7 A 19 ATLIE T 301, 5 &
FH B, 6 NDVI/NT 0.3 BG ok frgeit. R 1 i)
WX ] RBAEAE B AN PR [l 3 O = K AE S % (B 6), R
DX 55 0 5 X AT R B A M A% 1 R0 BT SR A R, S5 R R
7R ,2002—2010 4F , AF 5 IX 535 R IX AT AR 2 R RS (A3
SR RSl (& 7). AT E 7 ,2002—2005 4,
T ZmERE N, 2006 FHE, HEKXATIE TE R

B4 HEHHEBEEXTERERZIN
Fig. 4 Field measurement of soil moisture

for covered soil area

DX, 2 2010 4FTF BRI, Gz, S MO 3 o) T4 7 1ol
JEE ABBIESE X )2 R A T R IX
32 EWIASH

(1) ARMER

SO X )2 b R Y AR DR A A R K A
AR RN (32 2,3 3)  ATI I 57T — H KR 2
Stk MO AR BB, MR PR 22 5 55 2 H WK i 2% A A
KRB SRR BE— P T R B AT 5 25 H K
HERIEAOC, 520 H 2k B R TN S B 5 K A S

47 N



E /L X (Special Issues)

M S 2011,29(35)

SCIEACE & TECHNOLOGY REVIER

F1 TEEENEREREINE
Table 1 Remote sensed and measured
results of soil moisture

ATI N [ B 1) B R B %
T NDVI
/107 0—3cm  10cm 20cm 40cm

1 4348 553 810 875 8.02 031
2 40.85 340 601 674 686 032
3 4410 594 577 654 559 029
4 4144 527 714 7.6l 6.52 041
5 4257 445 495 530 482 036
6 41776 409 546  4.65 6.81 0.39
7 4264 423 551 492 499 036
8 41.68 414 587 577 595 035
9 4127 530 827 736 356 034
10 37.88 521 863 680 516 037
11 39.58 206 537 733 8.06 035
12 39.52 435 582 543 472 030
13 4123 157 571 5.21 6.92 027
14 40.58 144 428 651 500 035
15 3887 109 423 713 6.15 025
16 3867 250 496 639 585 030
17 3935 470 828 694  7.81 0.36
18 3747 057 538 553 8.16 022
19 3631 232 267  5.65 324 024
20 3837 293 512 601 722 035
21 3877 188 486 680 503 029
22 4042 221 463 651 6.92 031
23 3804 108 502 621 577 031
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Fig. 5 Fitting results of ATl and field data
on the soil of 10cm depth
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Fig. 6 Study area (in red box) and background
area (in black box)

44 7

n b y--0.620x+40.19 —— FERE
R*=0.393 —— PR

. @ f\ - & (WERK)
— 4tk (MREK)

40 1

BT

ATI/107

6

T 0.806x+40.30

R=0.597
2

0
2002 2003 2004 2005 2006 2007 2008 2009 2010

E7 2002Z 2010 7 A ATI 4B R
Fig. 7 ATI changes from 2002 to July 2010

2 ATISRKEELRE
Table 2 ATI, precipitation, and evaporation

WRX MK 6 HRE THEE 6 HZE 7 HZE
ATI ATE ke OkEE R Rk

/107 /1073 /mm /mm /mm /mm

AT

H

2002 39.07  39.01 114 835 1542 1424
2003  40.28 3992 72.8 105.5 1707 1414
2004 39.07  38.73 35.7 103.9  207.1 1832
2005 3597 35.76 31.2 81.2 2117 217
2006  36.84  40.67 27.1 69.1  213.8  206.1
2007  31.37  32.69 40.6 69.2 1763 1714
2008  34.23  36.06 77.9 352 180.7 218
2009  35.28 3695 20.4 80.7 — —
2010 3431  34.03 — — — —
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Table 3 Relationship among ATI,
precipitation, and evaporation

THATLS 7THATLY 7HATLS 7H ATI &
W 2 B A 5 71 5 7H 5 7H 5

6 HERAK TR 7 HERKIE 6 HAR R 7 H % %t
ST 0.194 0.429 0.097 -0.256
e 0.361 0.694 -0.061 -0.483
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