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Estimating chlorophyll-a concentration in Lake Taihu in summer by irradiance ratio just

beneath water surface

SUN Deyong, LI Yunmei, LE Chengfeng, GONG Shaoqi & WU Lan
(Virtual Geographical Environment Laboratory of Ministry of Education, Nanjing Normal University, Nanjing
210046, P. R. China)

Abstract; Water surface spectra, which can work irradiance ratio just beneath water surface R(0~ ) out, is ob-
tained by ASD FieldSpec Hand-Held Spectroradiometer. When the in-situ data is collected, a certain special angle
has been adopted. After analyzing the relationship between spectral characteristics of R(0~ ) and chlorophyll-a
concentration, the results showed that the strongest correlations appeared at 762 nm,727 nm and 496 nm, the val-
ues separately were 0. 85.0. 84 and —-0. 80. The model analysis with single band and band ratio revealed that the
quadratic models, of which independent variables were R(07™ )., \R(07 )6/ R(07 ) 406 R(07 )50/ R(07 ) o6,
were better than others. R’ separately reach 0.923 .0.919.0.916; std. error of the estimate S separately were
0.012.0.013.0. 013 ; F separately were 101.241 96.576 92.925. Make use of the 10 surplus samples to estimate
three quadratic models and carry on the accuracy and error margin examinations. Then find that the quadratic model
with the independent variable R(0~ ).,/ R(0~ ), was the best, and to a certain extent had some functions on
chlorophyll-a concentration estimation in Lake Taihu in summer. In addition, try to apply differential calculus to R
(07 ) to estimate chlorophyll-a concentration, and can not acquire the better result.
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Fig. 2 Water sub-irradiance ratio R(0~ ) spectra
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Tab. 1 Model analysis with independent variable R(0 ™).,

R Y Ry A R N F

— Ikt y = 0.175x - 0.07 0.763 0. 021 57.997
PORETRA y = 0.097 +0.112In(x) 0. 671 0.025 36. 630
33 R K y = 0.157 = 0.067/x 0.578 0. 028 24. 625
TR R y = 0.138 — 0.451x + 0.433x° 0.923 0.012 101. 241
=R REL y = 0.066 —0.136x + 0.189x° 0.921 0.013 98.974
R K In(y) = 0.092 + 2.094In(x) 0.726 0. 409 47. 637
SBIAESS In(y) = —1.225 - 1.278/x 0. 656 0. 458 34. 296
Fe B Rk In(y) = 0.004 + 3.179x 0. 780 0. 366 63. 881

R A UCE FA,S H MG T AbR 22, F R A5G i ek, A AR A6 (1 1 S B o 25
K- a <0.001.
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BrirOrda b, AR AT BE U R — O R BT I 4% 38 a Y RE 1) SRS JEE 0 R 22 /1N T 1 08 19 f A5
B, PR RN S AR R RS BOR  ANGE & TR 3 a W RGH. X T AR R(07 ) 7/ R(07) 4
AR, — YR PRASCSE R B SR, R S 0. 916, [ A4 THI AR 1R 22 S 2 0. 013, F KR 3 {# 2 92. 925
SR PR BSOS AS U pR SRR 25— 28 (E A% TR M R AR ARAR i , AN SN P B B AR 5 336 pR K S
TE T X5 50 pR KSR (1 R AT 8RR 22
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Tab. 2 Model analysis with independent variable R(0~ ),/ R(07 ) 406

RIS A TR T 72 R’ N F

— Itk y = 0.136x - 0.046 0.818 0.018 80. 876
X EL PR AL y = 0.09In(x) + 0.087 0. 705 0. 024 43.022
T R K y = 0.136 - 0.053/x 0.585 0.028 25.350
TIRREL y = 0.051 - 0.148x + 0. 181" 0.919 0.013 96. 576
=R R y = 0.178 - 0.695x + 0.895x — 0. 288 0. 926 0.013 66.518
TR L In(y) = 0.077 + 1. 686In(x) 0.765 0.378 58.597
S JEHhk In(y) = = 1.6 - 1.022/x 0. 679 0. 442 38. 147
SHPREL In(y) = 0.007 +2.44x 0.818 0.333 80. 647

* 2.3 PSRN LR 1.

K3 AR R(0T) 70/ R(O7) s FUBLIL G347
Tab. 3 Model analysis with independent variable R(07 )5,/ R(07 ) 406

TEEARY S HY AR T 72 R’ N F

—JuZktE y = 0.12x - 0.066 0. 802 0.019 72.739
X E R y = 0.11In(x) - 0.06 0.712 0.023 44.398
PR y = 0.156 - 0.092/x 0.615 0. 027 28.782
TR R y = 0.094 —0.219x + 0. 164« 0.916 0.013 92. 925
W RREL y = 0.039 —0.05x + 0.05% 0.914 0.013 90. 117
At In(y) = 0.046 +2.079In(x) 0.786 0. 361 66. 301
SBIAES In(y) = —=1.2 - 1.802/« 0.722 0.412 46. 685
FE B R AL In(y) = 0.005 + 2.199x 0. 829 0.323 87.023

FIAT 2. 2.1 Fi 4TSS A9 3% K 571 nm 676 nm Al 700 nm A IH-42 2 a (M, [ N AME £
FE AR RIS T R RS, B B 0 B ST L AEA R/ R > R/ Ry Reso/ Ry R/ Ry
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R SCH AT A F Ak B3k BE UL, 45 A TS AR BRAS B A A L 28 RO ™) B AE T RIBLA 4047, B
FIFE T BTk Lk BE LB A58 G R F R0 ™) 2 SOy R I B 2K AR 4 35 a AOVR T, TR 5 AR SCH Hh 1Y
WBIIE R(07 )20/ R(O7 ) oo FIR(07) 17/ R(O7 ) oo HEATXS L. T LUALHRUZSRIZE R 134 53 W1 15 3] 1 35 R e
FEI R PRBOBERY o HORS JE FE AR s AR (P R R A bR AR R 22 S N F R IR . A HAb
S 2 R Ak B (T ST A R RO AR HORS R AR A LK, R AE 0. 036 — 0. 824 SE RN, BEHIXS T
ANTR] R RAF 5 K A L B L 1 e B3 AR A O R (A B B LU AS LA Ay 03 FH . s e 8 ) 5 2R
FAERZELL R(07) 500/ R(07) 50 4 F A U YR BRI, R® S 1 F 43514 0. 824 0. 019 i1 39. 861, ifij
PABEBE AR R(07 ) 20/ R(O7) joo FTR(0™ ) 73,/ R(O ™) yo 1y FAE R HE Y K BRBCBHL I R® (S FIF 4351 K
0.919 0. 013 96.576 F1 0. 916 0. 013 .92. 925 , A U, AR SCAE A48 b1 5 47 F H AT ARIFE A5 (R 4) . Bk, FIH
RF FHRIEE b RO ) MR M 4K a FMREE  SEREIBN A R(07 ) 10/ R(07) oo FT R(07 ) 55/
R(07) 405, FF AN (AR EANEE A R PRESOBE AL T Ry AR, 5 0 (RIS, 300 T 04 25 M I K A AR GE A T4 Bk
T N RO ) BRI E M3 a UL

4 b2 $ ) I B LU A BERRY X L o3 A ™

Tab. 4 Comparison analysis of model with band ratios chosen by others

I Bt HfE Ly AR R N F
R(07) g/ R(07 )5y = —0.233 + 0.909x — 0. 702« 0.036 0. 044 0.320
R(07 )0/ R(0 ) sy ¥y = 0.226 — 0.652x + 0. 5024 0. 565 0. 029 11. 029
R(07 )20/ R(07 ) oy = —0.262 + 0.324x — 0. 054x° 0.675 0. 025 17. 683
R(07 )7/ R(0T ) e v = 0.19 + 0.242x — 0. 036« 0. 691 0.025 19. 029
R(07 )0/ R(07 )55y = 0.559 — 1.435x + 0.9554 0. 692 0. 025 19. 075
R(07 )/ R(07 )50y = 0.95 —2.369x + 1.5034 0.777 0. 021 29. 582
R(07 )4/ R(07 )55y 5y = 0.078 = 0.317x + 0.4414° 0. 821 0.019 39. 091
R(07),/ R(07 )5y = 0.249 = 0.729x + 0.578«° 0.824 0.019 39. 861

# ROAYLE ZB0,S M AMGTHIOAR IR 2  F I~ R B AE ,y A4 EE a VR .
2.5 R(07) HiG o 25 4T
TR AR ALFE X B G A T HCF AR S [ B Bl 23 (2243 ) {8 LA T80 33l 5 O 1 25
258 B e R/ IN SR BRI, S Bl B 3 gt 2 P 2 AL RN TR 4R S R — BB, AT — B
T A PR BB 4 M s R PRI T 5 IR OISR B AR GIE (AN AR Lt 1Y) BU52 IR, Dooding 4511
BIFFEIN g — B G343 T LA S 5k A T X 7 e Sz S i i min )l T 20 4K T 48 R A
B, — B o T LAaE s i R 2 3RS
R(OT)(A)" = [ROT) (A1) =ROT) (Ai) 1/ ( Ay = Aisy) (4)
E AR AU R WK A RS 0 — B A TR ST, & BIAE 690 nm B3 A4 256 8 — B I 4R
AR ER a VR BE SRR, O FLI AL 3 AF AR AR G R AR SR I U ZH B , 43 5% 5 a b e, FH4RFR a
(R JBE 43 12 0. 009 mg/L.0. 007 mg/L 0. 138 mg/L #10. 135 mg/L. a b #l ¢.d FIAEIREIM 442 a W EH
LRI, WAL B B — B A G5 AN 4 0177 , 7F 690 nm [RHE 7K 26 T 4 R BE Y 08— Aol 45 (1 2% b s 2
K, HMSREE a Ye Bl = AR AL AR, B i) LLBH 875 H 690 nm FFFFE o d A5 E 0= T a b 4109, X
FE B2 BRI — 8. R, L 690 nm i Ab RO ™) fORAMENE A 128 5 4% 3 a Wk 8 b IR A5 Bt
BEAT IR 50HT AR B2 R a (AR
K1, Chl a(mg/L) = 39.949R(0™) ', + 0.005
(R =0.638,S = 0.026,F = 31.778,a < 0.001 )
WA 2. Chl a(mg/L) = 6358.76(R(07) ) + 20.207 R(0™) ', + 0.015
(R* = 0.656,S = 0.026,F = 16.208,a < 0.001 )
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Tab.5 Accuracy analysis of models about Chl-a concentration in Lake Taihu in summer

HAs & )y AR R’ MPE( %) SDE
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