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AR B FRNESEERR G, BE-MATUNRRREK i iM SR RERTBNE
Fhith. AN AZBRERESEULIXFH TR, AXRE T—MHEIHE XM RAEE
BRFEAURETIAKMIRITR SSCD 2E, KA RREE LA RAMIXRERA SSCD
HEA, REABEREEHTERNRAMEREE. —KERNE 4min 6. M3 29 Mam
SREEETIHBIAILE R KA, X5 BENFHETRERE 3.8%, SERHSNEE, ®X
SR EERBEEEL, AT ENRARARTERREKE, AU THEMLE, MEFETRE/L
TR RA RSO E

—. 5l

KRR SR IRE KR B = IR L K REMKRENSE S REAE
THEENE X HER,HEE ¢ EARARKERITH D, BERBREENER. T
U, HMERRENEEFRN—HER KA BRI PR ERNMRIREZ—.

ERBKBE  REMEREER R, BYEE — ML Bk, T ANK
REM R RREAENTT o XM BEANERRAUAARE, fELBEERIHEER
WERERES . Ml ZEANSERED. TSR BT ERIR sEK
MEESTEAR, RREENSFERENRESANE, BYAERNRATERNBEE, ¥
FHEEBEEAR, ERBERREALE, BFERROEE SR IRENIRESH
MBS MEFFMRBRAEIE, fEELE 1985 £H—TIHR T, FRRE L EEL T
(RIFRG BT AR BRI E N E EE (G SSCD # B RHNER %, RIy#
WE T KEBEREDSBREUERESEY ZIARAIBRAREE KEDHERIRERN
RGBS T RENE B HAERM. ST KEMSERE BN, BT RAFE, (X
IR FHRE B Y% & (characteristic spectral quantity, E#R CSQ) FIELSTIBNRL2E
o

il

* AMAYBHBREY EENR LR, FkE. EEVAET 2 KRNMEREMTEAN. BRERN
HEEH B TORBNER T2 H—H 3.
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AVEH DRI b, SRR TR BN E REL B FIEEERE CSQ
AR R FHEIA 2 8 $eF B 3o MERREBNMKRE CSQ MMERK, 5
RBHOEE0EN—, TREIEMNTRHE. RENFERANSRKRERSHATIK
(#1000 mg/m®), 7£ SSCD HEBEHIKHEARN, BH—RINRGAAHFERENER
RIAKE, KGR MEENE TM1,2,3,4 BHBRARHE R( =1,2,3,4) Rf]
R KR PERMEBRAAHRZIARER LR, HARS XRT. B Y AERKEHIH
SRR, X X f1y #FEE D, I EHRE CSQ, HEIMBMUNEREE, Eﬂﬁ%
B BRER EIE, R R IRE B R ERA

InY =a 45X (1)
A, XA&E CSQ, YHKEKNHSERE,

HEIIH W E YT A E—BAKKNRE CSQ E?@ XJ’C)\?:TE (1)
AR EMSERRE Yo

FREO) hAKe s STIAREAER: (1) HETAESENERE; (2) $sCD
FEhAREABRNILARRINEREER (3) FERIER X; (4) HERRAMEAOR 2 M
KoEcH . .

ERAEP,AEARETAAEERE, RERE (4)H Tﬁ%ﬁﬁﬁﬁ%méﬁ%’ﬂﬁﬁ
At MBARBI R ATEERIUER, ﬁﬁﬁ%%ﬁ%*ﬂﬁ%ﬂﬁiﬁﬁ%ﬁﬂ%ﬁ a, b?—f‘?ﬂﬂi%
o Hit, HFHBMPE—FEAETNBEIERLEN
BRANSERILRE-B. - : o G

= LB
(=) o

L St 4

AP B ARG R Y FRA LA E ST (Hand
Held Ratiothg Radiometer, f&FR HHRR)®W, X%
H, BRSO KM 0.4-2.5 um, HHRR BEA
MEEROREE, XTNERNELE, GHHR
AR RRNERENRH. AFRhREEME
L R BB REF B EN.

2. S3CD #gW | o

SSCD % EiHis REE WA 1 FiFfo BH TS A1 SSCh RE
WEMAR: A KEEAR; B kF; C. BRI Fig. 1 SSCD Device
D. K FRIEE; E. BEHAR; F. BiBis,; G:%ﬁﬁi%ﬁf%Eo
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L el i Ak '

K ERATUSHERNESE Ry, RAHEEXINAS,, KHFALH &, JEiET
60, AL 5 AL f & OB, A B RBITROFILBEE, LREALES
WA RBWHRE TR &4,

6; ~ 0°
6, < 40° } (2)
[ — o] =~ =/2 B 3=/2

T HERRE BN, BT B R ER TS RE R AR, R LRAKEN, &
EEESHA: (1) BT KEE0.4—2.5 pm P KEENRHEEMBRK, RENE,
Bl i IR R (Bl iR 5 325 25 % 2RI KRB B, DUE S KRR H X
REE. (2) LRSRIEH, TM4 FENRHE R, IHEZRERENEBUREXE &
Mo ARBBIUEE, BN KE R EEZZXREENER,

2. HERREHTBEST

HRERE DV RANDT ERKSESERSCALR (UNESCO) T 1966 Ffrik & HY
DFIEES DTN 721 BHEE, BT X ERERRFEER EEER
KR MR ER K F—MRARFANBORBRNEHEZRARAEEE 100%
B BER. AHNBEEZRAANRETE, EESBBRHENBRERR. H—6#A
BHREERBENEBRYERS, ERHEESENHK, ARRXEHA, KHTH
UNESCO J5 ¥ iR Skl & B R #AT T RS . RMFA CPS-1A Hl@mEpw
BOLBEEN NS £ REFWOIRSR (homoginizer), HEN R LENHE
BAEZHEROMILEE (FL12 0.60 pm) #HTHE. 1.5 min HE AR FERIEEZIR T
BB R, BT ERAENEREEFZEH, ERRRBRE - IUEESRET
MEEE R I,

HHEE ¢ DRENKEHARTREER, FAUARRREHZE « WBNAE, H
EERRENBUERE F EHEE ¢ R2HR. AT LR IMRERERHT, B
ERFHE.BREHZE ¢ H,

3. HyIEe

WRT R, BT RO ENERERE CSQ MBEEN, Ak, TAHKRRKER
BRI, 7 SSCD HBERKEARN, BEH —ARFIREREM R REBHIKE,
KRG BRI RE EAIE TML, TM2, TM3 i1 TM4 BBRNARHE R(G=1,2,3,
4)o FHME TG REKE, AOEEETNE SN ERKEAHREKRE Yo X
BEER X MY BTEE WG, I RER RN CSQ MR,

4. RinE M

BaSE T B A CSQ Mg B J5, @Al LB B E = RS B AR KR4 KR
E#HTRGBN ANEN BRTARE, AR FEFAEEANRSENB IR, RERN
NXERE FEHETHLXNEES . HAURT 29 M EENH SRR REN—/ 1.8
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m KNEKAEOHFRRERE DB X EAENKEMNR RRBRIRR, HEE
BB Ko Bk, MK EFTLLHINT, X2 £ SN TR I W FE P A BT B ER R E Bl
C B, URAEHEFEESRATREFIT B H (CASIO fx-180 Scientific
Calculator), RBARKIX/E, MITEBZURMTRBAEHFERE. —RHFRKE
BRME 4 min EHo

AIEBREREE, WE/ AHESRE S KRR IR NE. B HHUE
SR AEATHREE, R AT X @ M5 AR BE 7R H o

. BiRab s g b

& 1426 MREUKGRH SR RESHEENEHE ¥y HWETIWRHRE R,R,,

1 OMOKERHRRRED TM B FHE"
Table 1 Chlorophyll Concentration and Reflectances in Four
TM Bands of Simulated Water Bodies (SWB)*

BMAKRES HRERE ™ B B 1 R # &

Y R, R, R, R,

No (mg/m*) (%) (%) (%) (%)
1 7.23 15.94 11.45 10.05 2.37
2 16.33 17.05 15.92 12.22 3.83
3 17.36 12.95 15.01 10.22 3.28
4 26.03 15.79 17.99 12.52 4.60
5 26.54 18.78 18.91 13.48 5.02
6 36.75 16.58 20.35 13.86 6.23
7 43.39 15.01 20.88 13.08 6.27
8 46.97 17.24 20.87 14.17 7.10
9 52.07 14.25 21.47 12.95 7.19
10 57.17 17.38 21.11 13.94 8.08
11 60.74 14.54 21.71 13.19 7.93
12 67.38 16.18 21.31 13.68 8.75
13 69.45 13.89 22.28 12.96 8.79
14 77.59 15.92 20.80 13.10 9.39
15 78.10 12.54 21.72 . 12.39 9.09
16 86.78 13.45 22.87 13.14 10.94
17 87.80 13.70 20.12 12.45 10.73
18 95.46 11.25 21.74 12.33 11.26
19 98.00 12.62 19.63 12.09 11.67
20 101.24 12.31 20.42 12.26 10.87
21 104.13 11.11 20.65 11.96 11.64
22 108.21 ) 12.98 19.91 12.07 12.43
23 112.81 11.61 20.56 12.20 12.91
24 118.42 12.23 19.35 11.96 13.45
25 ’ 128.63 12.78 19.52 11.93 14.20
26 138.84 o 12.29 19.01 12.03 15.40

* AR RS REYAN TR EH B5%ARER RN H
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%2 ZHERONBELEE X HERSRER

Table 2 Results of Regression Analysis of Five Selected Characteristic
Spectral Quantities X

WHIEXHBE EEAE ¥ HERE | HEEXEX FHERE
X a b r 85(%)
R, Y=a+4 bX —~22.8160 10.5244 0.9949 6.5
(R, + R,)/R, InY=2a+bX 5.5505 —0.3071 —0.9985 3.0
(R, + R))/R, InY=ga+bX 5.2829 —0.3209 ~0.9931 6.6
(R, + R,)/R, In Y=1a+ bX 5.7436 —0.3889 —0.9943 5.9
(R,+R,+R,)/R, In Y=0+ bX 5.5037 —0.2251 —0.9986 3.0

#3 ARHEERENBRERSXXERNEENILE
Table 3 CC of Fishponds Determined by Spectrophtometric.
Method and Remote Detection Technique

AERS Y ¥ 8;
No. . (mg/m®) (mg/m*) (%)
1 106.9 109.7 _ 2.6
2 112.0 115.8 3.4
3 33.8 32.8 3.0
4 75.8 74.2 2.1
5 69.7 70.6 ' 1.3
6 100.5 94.6 . 5.9
7 72.1 69.2 4.0
8 64.7 62.9 } 2.8
9 154.6 °* 145.7 ’ 5.8
10 103.3 . 98.3 4.8
11 143.6 146.7 2.2
12 170.1 166.4 ) . 2.2
13 152.5 152.7 0.1
14 137.4 133.1 3.1
15 168.2 177.2 5.4
16 97,5 94.6 3.0
17 122.8 114.8 6.5
18 93.4 99.6 6.6
19 49.1 53.1 8.1
20 89.6 94.4 5.4
21 100.0 102.3 2.3
22 63.4 65.2 2.8
23 51.9 56.0 7.9
24 137.1 133.1 2.9
25 78.4 81.3 3.7
26 114.5 110.5 3.5
27 70.4 71.9 2.1
28 80.8 77.6 4.0
29 88.6 90.6 2.3

EHENERE  §=1326:/29=3.83%
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R, Ry %Eﬁﬁ.ﬁﬁéﬁﬁ CsSQ, Ftxt 18 # CSQ HEAT THIHFT M. R2FIHBT 5 H
5YHXEREN CSQ REMBARER. X5 BARS XRRNWHELER, HE
Min%k 2 %ﬁo Fohpy AR BRI AF B e B X ST H R K IRE BN = &
Ko 7 0 HE i MPERKEMFEREREIRMATE (IEBAE), Y 38R -
E?‘i‘ﬂlﬁ!{ﬁ, &4 Y B’J’Fﬁﬁﬁ% ﬁlll
=T Y Y_ | 1009 (i=1,2,3,--,26) (3)
Z2Hs A e OFHE, B 5= Z 5:/26, MF 2 AEEH, KEHFRRREBR
B CSQ WiZE X =(R,+ R, + R)/R,, EEBNNEERFEERN
InY = 55037 — 0.2251 (Rt ﬁz + Ry) (4)

4

% 3 BRI RBRERMSHREE 29 MEERH KR RERTUCHERLEH
5 ¥ RrRAEHSRRRENBUE, ¥ WRRI X LENEE, & E% i MEER T

BRRE,EXSAR (3) by s MHE. 5 &6 WPHE, B 5= 26/290 % 3 H

W, RS & 29 M A EOM- KR IRERTEN, K4 %B‘J?ﬁ#ﬁﬁﬁ%ﬂl% 3.8%,
BF SRR I 6 RS X RE NG B, T AT HUUESE T BT R R AT B R MRtk

# 4 RAFIBAENEAN 1.8 m KENEKAEETHERRERE DT UEFRK
RBEVER. BARAR, RUET 5 MRELNHBRIKLE, & 3 HEERY, AEH R
ERENRAEARERE, TEMT 0.6—09m BEZHE, BT ZABENEGFEERE,
KERLHES A S EHE, SEEETERNKELRRER, B 1.5 m BELHRE
WEEROIEIME R o

T4 EXRKRAMHBRRERESBOHBMER
Table 4 CC Depth Distribution of a 1.8 m-Deep Fishpond
' Determined by Remote Deteetion Technique

B K HEERE B K HRRIBE
(m) (mg/m*) (m) (mg/m*)
0.05 83.1 0.9 92.2
0.3 §9.2 1.2 87.2
0.6 92.5 1.5 97.5
h. & ®
AMRNEZRL R THEAM T

(1) BENHWETIN SSCD RBEMEBR KT AHKGHREREURBEE ~HHFOF
B SRANSRER KM EE ek, FrEnEE R IR LR EN,
TR ERAKRE, ERBE ARG, SR 5, RA K, —KBIURE 4 min £74, AE
RENLT TERENBITERE, HEEKEHRERENRKERRAEDHEE HHE.
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O)mﬁmﬁiFﬁm%uRﬁﬁ‘%ﬁﬁé@ﬂ%ﬁﬁ%%%%ﬁ?mg REES
AR, FIEEANEEERHARBMMELLLH, SSCD EEREMEA HRETX
— &, T AR TR BT Ktk evb & B IR A7 BU5E , B B — Fh % Tk kB2
HRENRES,

(3) KM ERRERNRD SROTRBBRT, EEBSERMTAELRAL. KHE
IRAENRASEEREEERNSELELBEN, SHELNSHEAR, BT EE
18, % LA EIESAENER, B =R THRERNED SEBRNEE. 26t
WItIN SSCD R EME A Sl & L B E AL M LU Y — R+ 2 AR W S K
HLRAET R, XA EAS RETRNER, ¥2BEHREXHMKELRME
BB RIS

(4) — B2, &5 HRKK R EH YR LA RERF W, BIERE—KE,
EARANRBRBHEARFAREH. KEEIEERMAERERNEER M, &
o A — B AR AT 29 A REA G REBEA B4 ERTH SRR BN, &
PET+HABENER X —HL R, AR RGNS EER SREE YR LA RT
%o BHBRRATBES, MBARTEH, BENLANEAETEHEE o b,
co TAETWHFLARR BIDBNAEA KR — G EARS H, B & BIE
Bifi Bo HREMRPHLEEEELMERASFEGOAMERER S, REE X
BREERERESER AN RRIER, UBPHEENHRERSARAENE &
B B I Pk A T W

(5) BT RYPSEBUAH R RKEBNEFRERANREFTEEGD R),
Bl —F RS NEELR AR B —FRSENERT e BT, AHAFKEHER
HRARK, UE AT NEEHEDEKE, RRD & RRRNH S B ho AFF5HAT
B, B & B BEIR, S TRENBNREE, %8 %5E FHIK KM &
EBRNBER, B — S 3 FN SH S ERNERRD K ERTERALTRI

(6) RBFEFHE H IR EEEERRSEER, MAREBER DS EIKE
#ik (Algorithm) FIEGMEHARIFEE—ENEEME,

2 % X ®A
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QUANTITATIVE REMOTE DETECTION OF CHLOROPHYLL
CONCENTRATION IN DIFFERENT DEPTH OF WATER

Shu Shourong
(Instis. of Karss feology)

Chen Jian
\
(Guangzhou Insiie. of Geography)

Abstract

In hydrological, oceanographic, environmental and ecological investigations, there is
usually a-great demand for a new technique to remotely detect chlorophyil concentration (CC)
in different water depths. However, the conventional optical methods and optical remote sen-
sing techniques can not meet the demand. This paper describes a new technique which can
remotely detect CC in different water depths and a suspended solids concentration determina-
tion (SSCD) device specially designed for this purpose. The water samples from different
depths of water can be pumped into the SSCD device, then their CC were remotely detected
by a portable spectroradiometer. It only took about four minutes to finish one CC remote de-
tection. The new technique is dozens of times more efficient than the traditional spectropho-
tometric, fluorometric and chromatographic methods. The results of in-situ CC remote detec-
tion of 29 fishponds showed that the average relative error of the new method was only 3.8%.
‘Since the new technique -has great advantages such as low cost, high efficiency and no need
-of sample collection and sample pretreatment, to which all the conventional methods are im-,
comparable, it is well worth extending it into hydrological, oceanographic and environmen-
tal investigations.



