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Simplification of TDI (Trophic Diatom Indes) to Promote Environmental
Education for Secondary Students and its Application*

Seoung Min Kim** * Jung Ho Lee***
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Abstract: The TDI (Trophic Diatom Index), a water quality assessment method using epilithic diatoms, is mandated
according to the Water Environment Conservation Act on total 3,016 nationwide river and stream sites in South
Korea. However, there are various difficulties of the sample cleaning and mounting process, and the analysis should
be required a significant amount of time. The propose of this study is to simplify the survey method of TDI by
proposing a safe sample cleaning method, selecting a reasonable number of valves to count and simplifying the
identification process. In addition, it is verified whether the simplified method can be used as a tool for the
environmental education in schools. A cleaning method using a relatively safe drain cleaner is proposed instead of
the strong acid chemicals used in sample cleaning. To select a reasonable number of counting, paired t-tests and
RMSE (Root Mean Square Error) were conducted on the TDI according to number of valves to count and showed that
300 counts were selected as a reasonable number of valves to count. The identification process could be able to
simplify by using total 115 species of the indicator-diatom taxa. The simplified TDI method was taught to non-expert

high school students and they conducted actual water quality assessments. The results were compared with those of
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= |5 Lo)j sl _TJ'_ A st BRALEA (Graduate Student, Dept. of Life %aence Daegu University), seoungmin3162@gmail,com
e g Siefj el AYE RS2 W4 (Professor, Dept. of Biology Education, Daegu University), jungho@daegu.ac.kr
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professional investigators. The paired t-test and RMSE indicated that the samples belonged to the same group.

Therefore, it is expected that the simplified TDI will be valuable as a tool in environmental education for

non-professionals.

Key words: Epilithic diatom, Simplification, Environmental education, TDI
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Taxa S N Taxa S v
Centrales Meloskaceae Melosira Melosira varians 4 3 Harndea arcus var. recta 2 2
Melosira (other) 5 2 Fannaed Harnaea (other) 2 2
i alpigera 2 1 Synedra acus 5 1
Synedra
Aulscoseira ambigus 2 1 Synedra (other) 5 1
Aulacoseira granulata 5 3 Acknanthes alteragracillima 13
Aulscoseira (other) 2 1 Achnanthes biasolettiana 5 2
Cyclostephanos  Cyclostephanos dubius 4 1 Achranthes clevei 5 2
Cyclostephancs (other) 4 1 Advanthes convergens 13
Cyelotella Cyclotella atomus 3 ! Achnanthes delicatula 5 2
Cyclotella meneghiniana 4 3 4 - Advvanthes exigua 5 3
Cyclotella pseudostelligera 4 1 Achnanthes hungarica 5 2
Oyclotelia stelligera 1 1 Achnanthes japonica 5 2
Oyclotella (other) 3 3 Achnanthaceae Achnanthes lanceolats 1 1
Stephanodiscus  Stephanodiscus hantzschii 5 3 Achnanthes minutissima 1 3
parvus 5 3 Advanthes subhudsonis 1 1
(other) 5 3 Achnanthes (other) 5 2
Pennales  F) formosa 1 1 Cocconeis pediculus 2 3
Asterionella (other) 1 1 Cocconeis placentula 2 3
Diatorma Diatoma vulgaris 4 2 Cocconeis Cocconeis placentula var. euglpta 2 |
Diatoma (other) 5 1 Cocconeis placentula var. lineats 1 3
Fragilaria Fragilaria berolinensis 5 3 Cocconeis (other) 21
Fragilaria bidens 5 3 o Bacillaria paradoxs 4« 1
Fragilaria_capiteliats 2 2 S Bacillaria (other) a1
Fragilaria_capucina 4 1 i Hantzschia amphioxys 5 3
Fragilaria_capucina vai. mesolepta 51 e Hantzschia (other) 5 3
Fragilaria_capucing VeI, rumpens 1 1 Nitzschia amphibia 5 3
Fragilaria capucina vai, vaucheriae 5 1 Nitzschia capitellata 5 3
Fragilaria construens 5 3 Nitzschia dissipata 43
Fragilaria_construens 1. binodis 2 3 Nitzschia fitformis 5 3
Fragilaria construens f. venter ] 1 Nitzschia fonticola ] 2
Bacillariaceae
Fragilaria crotonensis 4 1 Nitzschia frustulum 4 3
Fragilaria_clliptica 1 1 Nitzschia gracilis 4« 1
Nitzschia
Fragilaria fasciculats 5 3 Nitzschia inconspicus [
Fragilaria parva 5 3 Nitzschia intermedia 5 3
Fragilaria pinrata 4 1 Nitzschia linearis 5 3
Fragilaria ulng 5 3 Nitzschia palea 5 1
Fragilaria (other) 5 3 Nitzschia paleacea 3 1
Nitzschia sinuata var, tabellaria 13
Nitzschia (other) 5 3
Taxa s v Taxa S v
Navicula cryptocephaia 5 3
Eunotia bilunaris £ 1 Navicula cryptotenella 2
Eunotiaceae Bunotia Eunotia minor 2 1 Navicula goeppertiana 4 1
Eunotia (other) 21 Navicula gregaria T 1
Amphora copulata 4 3 Navicula minima 1 3
Amphons Amphora inariensis 4 3 Navicula perminuta 4 1
Amphora pediculus 1 2 Navicula pupula 5 3
Amphora (other) 4 3 Navicula recens 5 3
Cymbelia affinis 2 z Navicula seminulum 4 1
Cymbeiia aspera 3 3 Navicula subminuscula 43
Cymbelia cistula 3 3 Navicula ¢tripunctata 5 3
Cymbella delicatula 13 Navicula veneta 5 3
Cymbella lacustris 13 Navicula viridula 2, 2
Cymbella Cymbelia leptoceros 1 1 Navicula viridula var, rostellata 3 1
Cymbella minuta 2 3 Navicula (other) 5 3
Cymbelia silesiaoa 1 3 Pinnularia gibba 5 3
Oymbella turgidula 13 Pinnularia Pinnularia microstauron 5 3
Cymbelia turgidula var. nipponica 3 3 Pinnularia (other) 5 3
Cymbelia (other) 3 3 Reimeria sinuata 13
Reimeria
Gomphonema acuminatum 5 2 Reimeria (other) 1 3
Gomphonema angustatum 5 2 Rhoicosphenia abbreviats 3 1
Naviculaceae Gomphonema angustum 5 1 Rhoicosphenia (other) 4“2
Gomphonema augur 5 2z Surirelia_angusts 4 1
Gomphonema clevei T 3 Surirellaceae Surirella Surirella minuta 5 3
Gomphonema lagenula 5 2 Surirelia (other) 4 3
Gomphonema minatum T 1 unidentified group Diatom (other) 4 2
Gomphonema olivaceum 5 3
Gomphonema parvulum 5 2
5 3
pumilum 23
Gomphonema truncatum 2 1
Gomphonema (other) 5 z
Naicula amphiceropsis 5 3
Navicula atomus 5 3
Navicula bacillum 5 3
Navicula Navicula capitatoradiata 5 2
Navicula cincta Z 3
Navicula confervacea 5 3
Navicula contenta 5 3
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