Ghinese Society of Agricultural

BN FIA R g |t | ENO SO A P | 094 TR | i AT A L00%

#5425, Michael D Steven (T ik, SEDC % Wizt A B H K GO SRR AE ) 5 T 454 72 CO23tt s [ ] A M T 27:41%,2013,29(12): 163-169
A K GO W R AE A 52 R 5 £7 CO2iMt
Judgment of CO2 leaking in underground storage using spectral characteristics of soybean
PRI 2012-11-13 d &) 2013-05-14
oh S OCBEAA]  JlE a T i A B AL, CO23 i it K
¢ 3 % il 17 : spectral analysis chlorophyll models CO2 leakage stress bean

WGP TRITH  (J121203) HREBEl).

1E#& LA

FHEA L b KA <Jbat> i 2% e, Jbs 100083

Michael D Steven 2. School of Geography, University of Nottingham, Nottingham, NG7 2RD,
fTidct Lo AE<dbnr>sh i 2= e, Jhyt 100083

BIRA L kK AE<dbt> i 2% pe, Jbst 100083

MRt 3. JbmtfiE A s e, Jbsr 100875

i i Lo AE<db s> i 2= e, Jbxt 100083

38 ki vk $ 188
AR EURH T3
P

WAl $2 5 ifi 47 (carbon capture and storage, CCS) AR W] LA /D CO AR, MRS 42 BR 5 ALE . {EACCOiRAY f5 EAT Hb ST A7 B AT MR 1109 UKz, A K THI RS
T e A W CO2iM e s e — AN EARAME . %SOl I B AMSRNALG, DLRS RIS G, BFFT T R it 47 1) CO2A2 Al s e b it A 2 LI IR AE IR 5 0 . K 24420
HARFERY, B7HAHIFHRCOZTAR LY Liminf)id BERF S N L3y, SR I L3 rh COUAR 3 $ (h-3gerh COR f by s rh SVRAARRR S I P 20 LD B I LY
SLN R SPADME . il . WIS R R, 2 L CO2UAR /3 M T-15%I), S (CKD 5 CO2its i K L SPADME LG W& MR (P>01) , 41 CO2{44
K T4 T-15%I00, CK .5 COiMt s it K T SPADMY HATH B PE 2 5 (P<<0.001) , BEFHMMASEAT KT FB. v, HEEMIC. FIHHESES B KE MG Ed
ITACBE, I L COARA S B R, FESOGI IR S S A Wiy O, i He A I B G W) S AR LR . AR CO2iMtt b ie B K SR i AR AR e, e TR
R Fir B Area(510~590 nm)  (510~590 nmylt i ith & i Al i AR ) Y0338 32 COiM b e 1 K520 SR, 24 13 rh COUAAR 43 HOK T+ 45 1-15%In),  Area(510~590 nr
Hon] LU L b R B2 R, BRI AT X 4t SRS e AR 2 135 h COPRRA S B T-15%I0 , iZ A8 EAEH8AN A A JE e R 2 il i K
WFFULE RS AL VAL L w6 12 S s ) CO2iMt s sl AT LR S5 A
oA

Abstract: To mitigate the global warming caused by the excessive emission of CO2, Carbon Capture and Storage (CCS) techniques have been proposed to reduce the
concentrations of atmospheric CO2 and to slow down the change of climate. However, everything has two sides for there isarisk of the CO2 |eakage from the stored sites that me
impact the surrounding environment significantly. Therefore, the monitoring of CO2 leaking spots has become a crucial issue to be solved in applying CCS. It is therefore needed
develop alarge-scale, quick and highly efficient method for detecting the CO2 leakage on the surface of the sequestrating fields. Considering that the hyperspectral remote sensir
technique can monitor the slight changes of surface vegetation by spectral feature analysis, this paper is dedicated to studying the impacts of the slight CO2 |eakage stress on th
surface vegetation through simulating experiment in the field. The experiment was carried out from May 2008 to August 2008 at the Sutton Bonington Campus (52.8 N, 1.2W) of
University of Nottingham. Beans (Viciafabacv Clipper) were sowed by hand on June 4th, 2008. From July 4th on, the controlled CO2 was injected into the soil at arate of 1L/min,
the concentrations of CO2 in the soil were measured every day in the field. Additionally, the chlorophyll contents and spectral data of beans were measured one time every week i
laboratory. The results showed that when the concentrations of soil CO2 was under 15%, there was no significant difference for chlorophyll contents between the control and str
beans (P>0.1). However, when the concentrations of soil CO2 was above 15%, there was a great significant difference for chlorophyll contents between control and stressed bear

(P<0.001) . Asthetime passed by, the experimented beans became premature senescent, experienced fallen leaves, and even died. The spectral datawere processed by the
continuum removal method and the resultsindicated that in the green bands the spectral reflectance gradually increased as the CO2 concentrated in the soil; nevertheless, in othe
bands there were no apparent and stable rules that could be derived from the spectral analysisfor the whole growth stage of beans. According to the spectral feature analysis of
under the stress of CO2 leakage, a new index (Area(510-590nm)) was designed to identify the beans. The experiment results showed that the Area (510-590nm) index was able to
identify the stressed beans when the CO2 concentrationsin the soil were above 15%. However, the index was unable to identify the stressed beans when the CO2 concentration i
soil was fewer than 15%. It can be concluded that the research is of great importance and has application value for detecting the |eakage spots, monitoring and eval uating land-su
ecology under CO2 leakage stress.
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