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THE SPECTRUM EXPERIMENTS OF ALGAE AND 
STUDIES ON RETRIEVAL QUANTITATIVE 

IMFORMATION FROM ITS SPECTRA * 
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Abstract Through thp spE'ctrum experiments with Microcytis wcsenbergii, Scenedpsmus obliquus and it's mixture culti­

vated in laooratory. the qualitative characteristics of the algal spectrum were obtained, that provided basic information for 

classifying algae by the technology of remote sensing. Quantitative spectrum information of the two algae wa~ retrieved 

with spectrum dpcomposition method. and set up algorithmic model between spectrum information and alga concentration. 
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Fig. 2 Microcytis wesenbergii spectra 
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Fig.5 Decomprnition of microcytis wesenbergii spectrum 



216 

••• J't_mfiJ't_?t.~~*~005~~. 

3.3 1I?Jt* itUH.I!ili * 
wa~.~. 0~, M •• ~~~~~ 

*J't_~~mfiJ't_?t •• ~ re?t_ili~ ~. 

~~.~*~mfim~~ ,~ am.~.~0 

.it, x1"f".~rro I f*l: -l'gmlffgIiJT1f:ff ~ ot~~ 
- a :Jl::-IEf:i<J. ~~~., l'gmlffg1f:ff ~Uf-~~ -

a ~~II:Ij~.M!f#IE~ , ~gmlffgfJ(:filut~~ a 

,~, f* 1:: :ff -1' XI ill * ~ , ap ~T ut ~ a * ~ , 

&.~m7.~f*~~*~ .~mlffgfJ(. 

3.3.1 #'l't.lI.~llt~~ a. 0.it 

mTh~I~~~~fJ( fJ(M~ II J't_m 
a 

.~m ff:J'IJ ~. '£ El!. ~ {.' tr!i: * jg 687nm, 703nm ~ 

rl5'J~~fJ(.~ff:l*·Ii~ff,ff:l*~fJ(?t!jjIJ 0.921, 

0.944. XI ill 0.itjg : 
Chl. = (2.84218 x h68/ + 0.0340751 x h687 

- 0.000039446) X 106
, (3) 

Chi. = (9.97380X h 703 -O.004019 x 104
. (4) 

.it ~. Chi. jgllr~~ a •. fl .• 1}]: flg/L. h jg 

~~.rl5'J.;tt~ ~JL'tr!i:*jg 687nm ~~. Ilf-

~~ - a .~X1" ill OO:im 00 6 ~~. 
3.3.2 -=!7~ ••• ~llt~~ a .~0.it 

m Table 1 ~~~ P1§fJ(~fJ(X1"-=!7 flC ••• J'ttfli 
mfiJ'tit?t_ .~kf ffll'~~~fJ(~.~ Ilt~ 

- a .~mfim~. '£El!. ~ 'L'tlt*jg 547nm, 703nm 

:fil722.5nm ~~~fJ(.~ff:l*tt~#, ff:l** fJ(?t 
!jjIJ:J;) 0.918,0.91 ,0.903, XI m 0.it?t!jjIJjg : 

Chi. = (1.7201 X hS47 - 0.01404) X 104 (5) 

Chi. = ( 1. 70987 x h 703 - 0 . 0 100255) x 104 (6) 

Chi. = (2.49217 x h m - 0.0024448) x 104 (7) 

400 ... Measured data 

300 

_ Single alga regress curve 
___ Mix alga regress curve 

4 
h." 

6 8 
XIO·J 

~ 6 (687nm)'=int~~ a tt<lt:H@~ 

Fig.6 CDrresponding figure of peak heights 

( 687 nm) and chlorophyll concentrations 

21 

;tt~~IL.'tlt*:J;) 703nm ~rl5'J~P.f§~. ot~ 

- a • ~ XI ill 00 'l!ll 00 7 IiJT ~ . 

3.3.3 -=!7 flC ••• :fil#':.f:1=.lI.t~~I\&J~. 0.it 

X1"f"m~ •. ill.rem#.~ ~P.f§fJ(.~m 

*?t_it •. EE f"m#.~:ff ®fJ(~~ P.f§fJ( 

-tf~. i&j!®~~.~m#.~-vr~z:fil, ap 
h=h l +h 2 (8) 

j!~~~~.re?t_ili~rl5'J~.~?t~ .# ~ 

~~~-a~~mfim~~a.EEROOm# #. 
~ 7't ifli rij ~ . -=!7 ~ • Jf • .fa: aA .!ll ~ ~ • tE 703nm 

tt: . #41=.lI • .fa:Il)j.!ll rl5'J~.tE 687nm. IlSIrro m.ml1 
ml'~wr P.f§fJ(.~Jt1z:1J:wtll, 'flIfWi~1l)j ~~,-=!7 

~ ••• J'titJt·&:ff~'L.,tr!i:*jg 687nm ~ ~ •. 

~*mfiJ't_?t.~re~~wr.~m*?t.,EE 

J't_Jt~~EEFM~~wrP.f§fJ(.~rrod~.&~?t 

ili.~wr •. i&Jt1z:1J:wm~&ill.~m~-~ 
m jfr 675nm tt: tlt-ti,?t. ili ~ ~ fJ( ap ~ 

wr.~~tn~,!A!.JBOO*:{-It~*fJ( K"I)' IlSIJltml1 
ROO~ff.~*:filJ't_?t_~~~M~~ili~T1J 

r h687 Kwl Chl. u + KrlIC}IT; + C, + CI (9) 

I h703 Chi. u + K r2 Chi. r + C2 (10) 

~ Chl""Chl,r?t!jjIJjg ~ ••• :fil~41=.lI.~ 

a • ~ . ffl ~ 1-\;; #i; rij * {-It .it ( 9 ) , ( 10 ) ~ ~ 

Ku-I 0.000011747. K!I "'·0.00033749, Cr 

0.0054543, KU ' 2 0.000063658, Kr2 

0.000010445, c I 0.000012556. ("2 == -

0.000024702. 

00 8,00 9 jgm:H·.ili~~~.i\lIimI10.it(9). 

200 

o 0.01 0.02 0.03 0.04 .05 

00 7 ~~(703nm).l=jnt~~ a tt<ltMIili:OO 
Fig.7 corresponding figure of peak heights(703nm) 

and chlorophyll concentration~ 



300 8 I 0 Mix algae I 
250 • Single scenedesmus a 
200 8 

~ 9 " 150 

i 9 u 100 
881 

50 
ij. 

OJ 
,0 

0 50 100 150 200 250 300 
Chl.(ll giL) 

008 ~~ ••• ~.~ •• a.~~~.m~~oo 
Fig,8 microcytis wesenbergii corresponding 

figure of measured chlorophyll concentrations 

and calculated chlorophyll concentrations 

(10)it1t-tl:\a<Jnt~~ - a a<J~1f ~l9!~nt~~ - a 

~1f a<Jx;f J.iIloo. ffi r*0:ttffi z1-t~>jH~a<J, X~* 
tl:\;tltk*~, ii.iffl :l5]:h~~1-t, i1it~, 71:eil~ 'P 
a<J 1:1;; 1il& 11. ,~41£ Ii ~ ag 19!HIi 1f m: ;fIJ it ~ m: fa] 

#- jilj j) 1. 58pg/L, 5. 8pg/L, J:A 00 'P -tf1 PI llJ. 
tl:\ , it1t- m:!::i ~ 19!~ m: 1'itili·!HtHf . 

4 ~~:$t~~it~ 

~ -~R~a<J~~.Magmil.~,re~'P 

-~.M~1fllj}~, Jillji~.~~ jJif!.~.@:a<J 

.~*~.~;fIJJ:Aif!.~.M'P~tl:\ag.~-., 

d~~m:~ffi~m~.~~~~~~.~.ilWag 

~ag. 7:1J.tt,re7I:eil.~lf0 (9),(1O)'P 
Ch w ' Chz #-jiUll~. #-jilj l3:it (3) ,( 4) ,( 6)f'F tttlt, 
~~~l£li.a<Jif!.~~.~;fIJ 1:1;;1il& •• a<Jif!.~. 

~*~~~~if!.~~a<Jmil~~l3mil~agmil~ 

~~, ~ ~ ~ ~~jilj tlt*, if!. ~ ~ ~-f-:f:[-

, mltl:eil.~ ~ ~ (J9 ~ ** -~ .!lL~ •• ~~. 
~lfj}~~~~tlt*ag.~~ •. ~mil.~~. 
~lfjg~B;j", .~~.¥*~J.l~ .• M~lfJ.l~JilIj 
~.M~~a<J.~.J.iIljg.,.~ffi *;fIJ~~a<J 

~ptnJ*mil tl:\ a<J.~~ ,m W:~.Jf::1[VJ\(J9, fi. 
Z, ~\l ~~. jg~B;j"ut~"«~1f-tf1J.i1lW:1!Vj\, m 
lit , PI ~j. 1A jg .!f! ~ ~ ff9 W. il @] lj::{ 0 :it /f~ 1~ il :m! . Jt: ~ 
J:A 00 'PpHj. tl:\, F 1£ ~ ~ ~ ~ Jf:: ffi 2 1-~ 19!U ~ 
m~tlt* ,W.ilB;j"jg 

217 

500r.===~====~==~~.r-----~ II 0 Mix algae I 
! I ... Single scenedesmus 

400 o 

• 0 o ~o 
.... o.£> 

... cf! t'; 0 

8 CP 0 ... 
100 9-~ 0 

oo'tJ' 
tOO 200 300 

Chl.(ll gIL) 

o 

400 500 

oo9~~~.~.~ •• a.~~~.m~~oo 
Fig. 19 scenedesmus obliquus corresponding figure 

of measured chlorophyll concentrations and 

calculated chlorophyll concentration>; 

7~:II:/J\=*~~~iVJ\~ ~a<J. *mif!.~~~ 

.¥*~~~mil.~a<J~~ ,PI~1Aj}mil. 

a<J. IPl W, 5H'JT 00 7 PI 1.!J tl:\ 703nrn !it a<J 
.~~.l3~I:1;;1il&.~nt~"« a~1f**agmil 

~.~~ilmag~~.~~ PIllJ.~m .~Jf::il 

W(J9 . 
l;i.z, JjlLij*~~, ~1~ 7 1:1;; 1il&.~ ,~4'-E Ii 

~&Jt:mil~ag~.Mn,~ffl~@a<J~.Mn~ 

'ar ~j. x;f ~ 1:1;; 1il& •• ,ij!;j.1£ Ii • i!Hj JE tt 
#-~. ag~it#-~7!~tlt~a<Jl,fVtktiL a<J.~ 

1~L~" * •• ~uL'~, It 11: ag ~ ~ • ~ ~~ J:A if!. ~ 
~~.'P~tl:\.~lf,~~J:Amil~~.it~tl:\~ 

1Pl~ (~itM1iE~ [P]) ag~lf, i;5jlJ 7 ~ EI ag. 

REFERENCES 

[1]SHU Xiao-Zhou. YIN Qiu, KUANG Ding-Bo. Relation­

ship between Algal chlorophyll Concentration and Spectral 

Reflectance of Inland Water. Journal of Remote Sensing, 

2000, 4( 1): 41-45 
[2 J Kallo K, Kutser T, Hannonen T, et a 1. Retrieval Of wa­

ter quality from airborne imaging spectrometry of various 

lake type." in different seasons. The Science of The Fotal 

Environment, 268(2001) :59-77 
[3]WAN Shu,Ming, [X)U Hong-Sheng,et al. Chinese Lake 

Catalogue. Beijing: Science press (:E m; ~, ~ ~JT,!1ff. If! 
~ ~;a J!;. ::It]j{ : fJP¥: t!:J!l& *1) 1998.9 

[4) CENG Qing- Yong, Faint Signal Detection. HangZhou: 

Zhejiang U niversi ty press, (~~ Jj . lilt ~ m ~ ~ I~ . tit ffl : 
WiU*~t!:J!l&U)l994.1 


