[bookmark: _Hlk7106212]Text S1. Determine sequence identity threshold for assignment of aquatic insects using the CO1 region of mitochondrial DNA.

Methods:
For assignment of the taxonomy of aquatic insects, we surveyed sequence identity of Cytochrome Oxidase subunit 1 (CO1) region of mitochondrial DNA at the order, family, genus and species level. We focused on three aquatic insect orders, Ephemeroptera, Plecoptera and Trichoptera (E/P/T) because they are popular in aquatic ecosystem and important to assess river environment. For analysis, nine species were selected from orders EPT since they frequently appeared in the study area. Sequence data were obtained from NCBI database in August 2018. The obtained data were used to create a database using the Arb software (The ARB Project) to extract suitable sequence data (i.e., sequence length >300 bp and published in any journal), and randomly selected sequences for each species were used for calculation. Subsequently, the data were aligned using Clustal X and the sequence identity among the species, genus, family and order level were calculated using “dnadist” application of Philips ver. 3.67.

Results:
Intra-species sequence identity was extremely high (median ± SE =0.991 ± 0.006) meanwhile intra-genus sequence identity was drastically reduced (median ± SE =0.854 ± 0.019) (S2 Table). Intra-family and intra-order sequence identities were 0.831 ± 0.019 and 0.779 ± 0.007, respectively. This result was consistent with Wakimura et al. (2016) who investigated that genetic similarities among several species of Ephemeroptera corrected from Japan and Taiwan, said the CO1 region was strongly preserved the sequence among species, but highly mutated among higher taxonomic level. The previous study used the sequence identity of 90% for the family level assignment (2). But the based on the analysis (Table), 90% sequence identity seems high for family level assignment. Setting higher threshold reduce the risk of false-positive but increase the rate of false-negative. Therefore, in this study, sequence identity of 85%, corresponding to intra-genus sequence identity, was used for taxonomic assignment at the family level.
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 (mean of median±SE )  Order Family Genus Species N (seqs) mean median sd se min MAX

E 139 0.6942 0.7771 0.1838 0.0156 0.3091 0.9978

P 92 0.8108 0.8048 0.0323 0.0034 0.7459 0.9873

T 426 0.7578 0.7537 0.0501 0.0024 0.4115 0.9982

Summary 657 0.7543 0.7785 0.0888 0.0071 0.4888 0.9944

Heptageniidae 92 0.7238 0.8047 0.1789 0.0187 0.3405 0.9978

Ephemerellidae 26 0.8053 0.7949 0.0458 0.0090 0.7458 0.9978

Baetidae 18 0.6337 0.7787 0.2452 0.0578 0.3295 0.9885

Nemouridae 27 0.8440 0.8348 0.0388 0.0075 0.7877 0.9873

Perlidae 35 0.8226 0.8076 0.0459 0.0078 0.7659 0.9891

Chloroperlidae 20 0.8704 0.8558 0.0444 0.0099 0.8124 0.9865

Hydropsychidae 102 0.7571 0.8397 0.1722 0.0171 0.3824 0.9964

Apatanidae 26 0.9126 0.9074 0.0398 0.0078 0.8348 0.9959

Limnephilidae 36 0.7052 0.8597 0.2212 0.0369 0.4449 0.9980

Summary 382 0.7861 0.8315 0.1147 0.0191 0.6049 0.9930

Heptageniidae Heptagenia 177 0.8951 0.8799 0.0885 0.0067 0.4031 0.9982

Ephemerellidae Baetis 27 0.8184 0.7985 0.0587 0.0113 0.7495 0.9982

Baetidae Ephemerella 19 0.6864 0.7905 0.2382 0.0547 0.3882 0.9945

Nemouridae Acroneuria 9 0.9012 0.8385 0.0795 0.0265 0.8312 0.9982

Perlidae Nemoura 26 0.8671 0.8603 0.0416 0.0081 0.8167 0.9982

Chloroperlidae Haploperla 8 0.9250 0.9047 0.0606 0.0214 0.8330 0.9982

Hydropsychidae Hydropsyche 200 0.7500 0.8415 0.1778 0.0126 0.3821 0.9982

Apatanidae Apatania 54 0.9220 0.9129 0.0346 0.0047 0.8639 0.9982

Limnephilidae Drusus 73 0.7051 0.8597 0.2192 0.0257 0.4469 0.9982

Summary 593 0.8301 0.8541 0.1110 0.0191 0.6350 0.9978

Heptageniidae Heptagenia H. Pilla 82 0.9959 1.0000 0.0191 0.0021 0.8711 0.9982

Baetidae Baetis B. Phoebus 177 0.9972 1.0000 0.0252 0.0019 0.7568 0.9982

Ephemerellidae Ephemerella E. Needhami 49 0.9927 1.0000 0.0326 0.0047 0.8312 0.9982

Perlidae Acroneuria A. Frisoni 184 0.9957 0.9964 0.0034 0.0003 0.9855 0.9982

Nemouridae Nemoura N. Cambrica 49 0.9833 0.9981 0.0317 0.0045 0.8421 0.9982

Chloroperlidae Haploperla H. Brevis 42 0.9823 1.0000 0.0362 0.0056 0.8240 0.9982

Hydropsychidae Hydropsyche H. Simulata 189 0.9863 0.9945 0.0461 0.0034 0.7057 0.9982

Apataniidae Apatania A. Dalecarlica 107 0.9972 0.9982 0.0048 0.0005 0.9800 0.9982

Limnephilidae Drusus D. Discolor 205 0.8628 0.9789 0.2071 0.0145 0.5107 0.9981

Summary 1084 0.9918 0.9964 0.0254 0.0019 0.8428 0.9982
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