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Experiment Comparison on Microwave Radiation from Stressed
Rock Covered by Materials: Dry or Humid Sands
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Abstract ; Considering the working conditions of satellite sensors in earth observation, the loading
experiments of rock under the condition of cold sky background were carried out. The influence of
cover layers on microwave radiation from loaded bare rock in elastic phase is analyzed, and the
influence mechanism is discussed as well. The horizontal loading machine and C band microwave
radiometer were applied for observing the microwave radiation from the stressed granite samples
covered by different materials; dry or humid silver sands. The experimental results show good
synchronicity between the microwave radiation and the loaded stress in the elastic deformation
phase of granite samples, which with the correlation coefficient of 0.94 and the microwave
brightness increases by 0. 015 K/MPa. When covered by dry or humid sands( with layer thickness
of about 2. 5 cm) , the characteristics of affected microwave radiation from the stressed rock are
much different: 1)the dry sand has no obvious influence on the affected microwave radiation from
stressed rock; 2 ) the humid sand weakens the signals received by microwave radiometer
significantly.

Key words: remote sensing-rock mechanics; microwave radiation; sand cover; sky cold
background; water

T id BRI i 2 B — O B s (ARG B T R i 5. Maki 5 %
Br)E IR LEBEW XA 20  BUAAT 2 R 0 R 2 1) S SR O F R T A
4l 90 4R, T BAES MBI AR IF 5 Liu 555 58 i 9050 R A A1 43 2 RS T
J T A Z WA W S RTA AKX SRR S R R ARE BN AR A O R

i B, 2016 -12 -21

HETH. BXARBSAESTHIE (41771407).

EEREr: BCK (1989 - ), 5, Hilf KK A, R K L0984 508 (1966 — ), F TP E RN, g KB, 44
SR,



%5

EXRF: TR ENEE LA MBI 8 R 711

PE R e BRI A S B A6 B B e | S By
B B TFE IBPER BT R LA RN % 4w b AR Ak
FFME. Takano %57 7 % P A A1 52 1 1ol U i 5 0R
A2 55 5 3 Al I, R I AMSR - E (advanced
microwave scanning radiometer for earth
observation system ) I it K fwk i 1 J8% H] T M AR L
W e b b, A5 R R WILE BRAR 251 T 7= 0
i P DX S A A B R S S 1) )

SR, E 3R O T A1 W S ) 5 36 L ) %
I3 BT Al AR B T B HWLIN A2 ) A A0 R T A5
oL b, b Bk R W K (70.8% ) 1B
(20.2% ) i o, HorP Rl 28 B AL 45 0 | 398 UK
THAERSE. a2 P O R S SR A
BT RAZ L BB 89 Tl i o TR AR AR I 4
AN s 52 BB SR A 0 B A B R 1R
). kg T iR VAL FIATE S b 2 Fa HI o8 J2 ) 1o JEUL ) 4
S, Wu 255 B T MM B R 2 (Coversphere ) LA
KM EAEE - RE - K2 - BEE
(LCAL) #551E B ML A Y.

RV BE R A0 52 T R R = B R
RHOE VR SR T4 00 2 055 K v 2 79 o R H )
BE R T Al ER 52, C B
TR TR 258 15 50 WA A1 S AR ER 2
Vi P B TR A S A8 A, TS He 20 1 RS2 X
32 1A AV AR S AR A R SN AR

1 it 5T ik

1.1 ZWHmA

SEIRBEREAL A E A AR LKA
By FEARKA SR A A% BATE Y
WK I/IN 5 mm 2247, S SR 2 AR . SR DR AIE T
SO R A AR H A A, SRR 46 cm
x25 cm x 15 cm Ay RHK Ty RRAE. R FHAVAE
TSR JE MR, VR B TE 0.2 ~ 1.0 mm 2
[ S5 O AR KA I ARV N VD 2 5 BEHR
HB AT ARVDUS N — 22 7K (BT 7 402 7. 0% ), 4
FEXS) AR EOK D2, 25 BB S s R L
B BRI R Sem, ARSI Vb 2 AR B N
2.5 cm. XFFORI] R BE 35 2% 32 7145 il s
(A5 LA | 70 I 2k 5 )2 SRR AF 5 Aok il SR T 2.
1.2 SEENE&

SRR L J T X b XL, S 6 SR L AT
BILAR) AR i T A il = e 7 i 2 AL, il 1) 5 K iy
#5000 KN [F] B, S 400 b 5 (9 6 R 3R 5, TR
TIWLATER R AR 2 100 KN A G sl 1

. SRR C B (MR R 6. 6 GHz) [
AT, R REE N 0.1 K, EFRAEE 0.5 ~
1.5 K, RUERE N 1 K, B RFEH T Wi/s. 2R
FH TWC —2A 41 H3BH 2 B B A SO A 08
ST () B HEAT [RIE D, D A £ 0. 3%
rdg +1 C IR/ PR 0.01 C. 125k Sk
St TEDUTR A R, FH Tk 20 e Sk Xl R 1) 4%
UL AR I )AL T

B ERZNHEANEZE RS
Fig. 1 Rock loading system for observing microwave
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Fig. 3 Experimental results of microwave brightness temperature variation contrasted with physical temperature

in process of loading
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Fig. 4 Experimental results of microwave brightness temperature variation contrasted with physical temperature in

process of loading
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microwave radiation from stressed rock
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