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REMOTE SENSING MONITORING METHOD OF
HYPERSPECTRAL AND HIGH-RESOLUTION FOR
UNDERGROUND COAL BED COMBUSTION
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Abstract: Human beings are confronted with another grievous disaster coal fire. The monitoring on underground coal
bed combustion relied on drilling supervising in the past, but this method is not good. By taking the coal fire of Gulaben
mine in Inner Mongolia Autonomous Region as an example, the monitoring methods of underground coal bed combustion
were explored based on the hyperspectra and high-resolution remote sensing technology. By employing the OMIS imaging
apparatus developed by Shanghai Institute of Technical Physics of Chinese Academy of Sciences, the airborne hyperspectral
images and the characteristic spectra of different types were obtained and the temperature was measured synchronously on
the ground. Then according to the correlation of DN value of the thermal infrared band and surface temperature, the image
information was processed, the spectral features were analyzed, and the surface temperature retrieval model was built.
Finally, by hyperspectral imagery radiation temperature retrieval combining with the field geological surveys and ground
test, the quantitative analysis and monitoring on the fires burning intensity were realized. The QUICKBIRD can be used
during the whole course, it helps to find out the coal field fire regions distribution. The research result proves that this
method can make us monitor the underground coal combustion situation factually and comprehensivly.

Key words: hyperspectral; high-resolution; coal bed combustion; quantitative retrieval; thermal infrared

FEREMBISBMGCE R R Z BB KR,
AT LA SE B M R R PR RE
HIL S E BT, H 9 Tl MG R R K B @&*ﬁ%%i?ﬁ%‘,ﬁj’ﬁmﬁ@iﬂﬁﬂ“ Wi E78: N
ﬁn%ﬁﬁ*ﬂﬁﬁ%%&&&%,Y&Eﬁé‘]ﬁ?ﬁﬁg, AB KRAFERPIR T RAEREN.
AR E 5 IT B — ARG RIS 2R, 1983 R EM S L Z PHE R R L5
BBIGEE SN —& IRMERYROS B, —EREBOEBY AIS-1 5, BOGIE MR BB i

El

Tk

5% FI #5.:2006 - 11 - 27, & A #§:2007 - 06 -28 Received date: 2006 - 11 - 27, revised date; 2007 - 06 - 28
BE&WHE: PE-BEBUSRSHER A" FEIE T EAEN KRS BRI AR [ RSN (2002)103 5] '
R WRER(1964-) B KU A, B, TRENEER HBER AL



350 a5 EREFHR

26 %

A FERHERE RO BIEM L, A LS
# 10 ZAEREEHIE D 60 ZRREGEENY. D
BEYGE R E B R EO-1 TE Iy Hyperion &
SEIEEE, B 220 B, LB 4 HER A 10nm, H
43P R 30m, B2 V2 N T 4.
BT, BRI AR BN R BT S ATUEA -
W IR B 2R AR g L S R R L K BRI
WA SR BRI s RS I ek AR S
W R BRI L AR 15 B AR R BBk
FHTRLNEETHE s FH SN E 525K
BMIBFSE™ 52001 4ERX K8 | B R &R X H A
FRAUE L IHE K S A AR AT T PSR

FIF & S W R AR R R £ 0. 2
/P3C Doizer (1982 ) W R, i R ML SMESTH
BITIHEY . SR 3R IR BN JE R AT A B R
B9 B IRV, 1HR ML R B LA B 918 5 TR
MEWE R FE S, Boh, AEE SRR G L RIS
R A LA 37 B R S 8 S B A ok G
HFL/INKEHR, UASEH BB R ERAT X R
1), /N B K 5 R R 3m x 3m, KB B K X 3K F
500m x 30m, F Hyperion & St EMQBF 534 & 25 ]
SYEER BRI , K X H Y5 0 B TE A 1 2 .
2 SCR I BB b B R W BB AT BT AR 7 0 OMIS
FEIEAN 128 AN BE, EP AT ANE 8 A IEER, 8T
EEREM O ~ 4095, Xt i hr A H X 47 B iR
BRATREUE S, H T 43 3R 3m, 7678 61 KATHY)
[ ot 2 T X S [ 288 2 A 0 4 e VL R
B, BT e B 5 6B R SHE (DN) X &,

1000

BSR4 A e TR RIRER, E R R
X BRSO B, A T FE X 54 5 57
R HT K X MR R RS 2.

1 ®THRA*

1.1 LEXEN

AT ARR AT KA TFTEREABEK
AYE LTI 20km, HIFE AR AR ZR £ 106°04 ~ 106°10°
Jt&E 39°01’ ~39°08'. H{k 2 NNE-SSW K& 4l
B REB R TRERATVRERT B BEEFHE
JERE 33. 65m , 45 J= 78 3k 43 A 7 1| 44 0D JA). R RLR
KB RS ARE SHHE SREE S
b2 rEE RS B S VLGRS XA
SRR , A, i E 2, B LB BRI
2451m, A% 1720m. 752 AR R BB 3R, Hi Al
W BRRHESE, TREOW, UETE.

HRXERELTEEERERAR Z— H#
EREE A 100 ZET$.E 20 Gk, B T/IVEE
KEILFHR, FBE KX RBEY K, A X AH =
A KEBRZERN, A KK 22 4, G KK EREET
2.64km’, JLF BT A W Z B L BEE# & £33 AR
REFAER BERRARESRNEZRASMARXHE

- FM1985 FERUIFEA KK, TRT KK R A T =

RPCROAREE S FLBEAT N, B T LB A ER .
HIPBElE O TR 3 T MR K, MR —EAR
1, ¥k XZSIRG R LA .
1.2 TEFHZE

H ) TR S R B 22 R B T ) ) R T VR BE A

Y
A

®
=
&

Lo

1

| i

\
3 i
o i

kX
1 1
20 40 60 80 100 120
B

B kX5 Rk B il 2 5 e

Fig1 The comparison graph of spectrum between underground fire district and unfire district
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Table 1 The temperature of the flagging sites and infrared remote sensing digital values of OMIS 1 in day flight
EES 1 2 3 4 5 6 7 8 9 10 11 12 13 14
g KIS g Bk BERYE KREG bi S T BErE by =g

BEC 45.0 36.5 48.5 23.0 49.0 40.0 45.5 41.0 57.5 41.0 56.0 300.0* 81.4 110.1
105 Bt 824 690 1200 543 1175 935 830 844 1163 971 1244 4095* 1609 2157
106 P Ex 910 761 1407 533 1392 1044 911 937 1364 1107 1474 4095 1936 . 2621
107 B 911 778 1379 549 1349 1019 895 916 1352 1136 1421 4095 1841 2459
108 P Bt 888 749 1204 568 1195 968 856 852 1188 1006 1223 4095 1557 2031
109 HEX 873 745 1133 583 1121 949 850 838 1095 952 1166 4095 1441 1814
110 3B 835 733 1017 602 1012 888 807 805 988 890 1040 3773 1234 1520
111 $ B 779 705 921 609 914 828 766 764 900 839 965 2825 1097 1270
112 JE 716 677 773 639 759 729 706 710 769 720 782 1623 845 928
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Fig.2 Images & temperature retrieved graph of Dayawan-Taiyangshan fire district
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