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Lethocerus patruelis (Hemiptera: Belostomatidae) 2101298320 1N MaUaseauNo0H

Spatial Data Application for Analyzing Conservation Potential of a Rare Water Bug Species,

Lethocerus patruelis (Hemiptera: Belostomatidae) Effected by Local Light Pollution
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ABSTRACT

The use of spatial data from geographic information system (GIS) becomes popular for environmental study and con-
servation. This study conducted a GIS method; distance to nearest neighbor with a rare water bug species, Lethocerus
patruelis (Stél, 1855), which is a threatened species due to the light pollution that may cause their local extinction.
Based on our survey in Thailand during 2018-2020, L. patruelis was found in only 2 provinces, i.e., Chiang Rai
and Surat Thani. The habitat of L. patruelis in Chiang Rai is closer to the light pollution sources than that in Surat
Thani, whereas the quantification of light pollution sources in Surat Thani is greater than that in Chiang Rai. This

preliminary study shows the possibility to identify the risk of species extinction from our method.

KEYWORDS: Rare species, water bug, habitat conservation, light pollution, Geographic Information Systems (GIS)
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Figure 1. Satellite-based artificial light at night (ALAN)
map of Thailand and the giant water bug (Lethoce-
rus indicus and Lethocerus patruelis) sampling sites.
Abbreviations: NN = Nan; PY = Payao; CR = Chiang
Rai; CM = Chiang Mai; LP = Lamphun; TK = Tak;
Nakhon
Pathom; RB = Ratchaburi; SR = Surat Thani; KR = Nak-

NW = Nakhon Sawan; KJ = Kanjanaburi; NT =

hon Ratchasima; SRT = Surin; UB = Ubon Ratchathani;
and KS = Kalasin.

Surat Thani

Figure 2. Satelhte-based artificial light at n1ght (ALAN)

map of Chiang Rai (Left) and Surat Thani (Right) sam-
pling sites presenting the intensity of ALAN each pixel
within 25-km radius of the giant water bug (Lethocerus
indicus and Lethocerus patruelis) habitats. The different
colors of pixels indicate type of ALAN, i.e., dark grey =
dark areas, pale grey = light areas, orange = active light
areas, and yellow = build-up area light (Cao and Bai,

2014; Ma, 2018).
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Table 1. Type of artificial light at night (ALAN), the intensity of ALAN (nW/cm2/sr), and the amount of ALAN

(pixels) each Lethocerus patruelis sampling site.

Type of artificial light at night  Intensity of artificial light at

Amount of artificial light at night (pixels)

(ALAN) night Chiang Rai Surat Thani
(nW/em2/sr) sampling site sampling site
1.Dark area 0-0.99 2,072 1,843
2. light 1-2.99 249 427
3. Active light 3-4.75 49 75
4. Build-up area light 4.76 — 16 26 50




Y

9 ]
FUNUINMIANTAUNFITURIAING ATIN 1: A1UTAUHIAGINT NN

17

NIMuA) Aaaaslu Figure 2 11ag Table 1

' ]
a A ] o

= & v & Y1
NHANITANHUUDIAUU ﬁ?‘ﬂ]lﬂil”lﬂ NOYDIAYUD

U
v A 1

WIUUNAIANNFUA L. patruelis NI IATBIT 16020
Tndduuanmzuaaninnm luaaendunogodovod

U

a ™ [ J
WIULNAUIYUR L. patruelis ﬁ%ﬂﬁ?ﬂﬁi”lyg]i‘ﬁ”lﬁ

aQ

o Y A

NUNTYT VDN AINANIZUAITEAUNDIDUN

D.

T % A Al A 1 v A Yy
UINNIN “]Nﬂ151/]11TLJLL?JE‘]QﬂTUTNQUﬂﬂQ@”IﬂﬂVﬂﬂa

o ! I
nuvanzmatashiinnudugs Tanuiullld
1 9
ganuunasnz lasuransznulunday fang
ATWASNNBON AITUNUFANYIVEA Ho ef al. (2009)
N3waunmsdsinguesnraluanigmanaslng
nuduNegoIdevesuasaul szdwalimsiiing
youwasau luduiegerdvaniiosas aeandos

Y

AUMSANEINATY 9 UADUHINUNTI8IUI WY

< { ' 1
uuas unwasiinnueeu Tnaaenan1ignia
uere wazdinlasumansznulundavedisguusnn

a 4 a A "9 A & A

watlszdng 01i M Temaungarninuimae

Y ¥
laFanuin nazn1IMsalvIAANUFUUII1INY
gutiesnnn ldawsativesnvinsaliveaudslyl

Aa I
ﬂizﬂyﬁﬂﬁ}!,ﬂuﬁju (Ono, 1995; Yoon et al., 2010; Tran
et al., 2015; Ohba, 2018) UBNIINNGNINAIAUUIAD
a 4 o

mylsinguesnasilszabgrsouanznaneds 693
HANTZNULNALN AT IN0U 9 919 daraliaugn

H a
VDIVAIUMAZUNAIUULNKA1E ] ¥HABAA (Perkin
etal.,2014), dawaliinmsmSaweasmzialndmena
aAad (Mazor ef al., 2013), IazaIWa HUNBNENIAA

Y
mmﬁuau“lmﬁ’ummwawumﬁu (Cabrera-Cruz
v ! < = 2o
et al., 2018) 1uAY od19lsAnu MsfnyIATail 69
< = L 9 oo A 9 4 4
Wumsaneluesdu uunszdeadisiaduin
940 1AIYRINIUUNAIA TN L. patruelis #o 11
luowina oinduavadny Inauideiina
¢ 2 = s 3 Ao v
auysalunIy dImsnus luganiaiulng
=} ] 1 [ [ A A 1
wesvalug wu Sandauasilgunazsws 2l
= P <

Wuryasa lumsAnyIATId ae1aiumsizns

9 a9 a A o = Il
drsaddeanu i wiedisre luggman lumunzaw

o & Yy Y a dy A A a Jd o
ANUU mﬂwau“awqwumwammmﬁwwmamw
[ o a
Gluﬂﬁ@lélﬁﬂ‘]%liJ’JllL!iJﬁ\iﬂTﬁVﬂﬂ‘D’Uﬂ L. patruelis %\1
S { yas .
Hanudluly1ana2 1933 Distance to nearest neighbor

o J

9 1
VINTA N TR IGYHUTV0S L. patruelis |14
o A
RIEEY
1 a o v dy Yo Y
ydIuvesHauIventuil ldsunsaiuayu
a o I a
Runuangudanuiwaamuanurainnalenia

Famw dninnuAuENITUMIMIgANANET (SHa
TA53M3 BDC-PG2-160010)

PNATAZ T 191999

Cabrera-Cruz, S.A., J.A. Smolinsky and J.J. Buler. 2018.
Light pollution is greatest within migration pas-
sage areas for nocturnally-migrating birds around

the world. Scientific Reports 8: 3261.

Cao, C. and Y. Bai. 2014. Quantitative analysis of VIIRS
DNB nightlight point source for light power esti-
mation and stability monitoring. Remote Sensing

6: 11915-11935.

Ho, C., H. Kim and J.G. Kim. 2009. Landscape analysis
of the effects of artificial lighting around wetland
habitats on the giant water bug Lethocerus deyrol-
lei in Jeju Island. Journal of Ecology and Field
Biology 32(2): 83-86.

Jung, K. and E.K.V. Kalko. 2010. Where forest meets
urbanization: foraging plasticity of aerial insec-
tivorous bats in an anthropogenically altered
environment. Journal of Mammalogy 91(1):

144-153.

Ma, T. 2018. An estimate of the pixel-level connection between
Visible Infrared Imaging Radiometer Suite Day/Night
Band (VIIRS DNB) nighttime light and land features
across China. Remote Sensing 10(5): 723.



18 The 1™ Symposium of the Natural History Museum: Initial Steps For Conserving Natural Rosource Depositories

Mazor, T., N. Levin, H.P. Possinghama, Y. Levy, D.
Rocchini, A.J. Richardson and S. Kark. 2013. Can
satellite-based night lights be used for conserva-
tion? The case of nesting sea turtles in the Medi-

terranean. Biological Conservation 159: 63-72.

Menke, A.S. 1963. An overlooked Old World species
of Lethocerus (Hemiptera: Belostomatidae).
Journal of the Kansas Entomological Society

36: 258-259.

Ministry of the Environment of Japan. 2015. Threat-
ened Wildlife of Japan. Red Data Book 2014
Insecta. Environment Agency of Japan, Tokyo

(In Japanese).

Ministry of the Environment of Korea. 2009. Korean
red data book and invasive species in Korea.

Gyeonggi-do.

Ohba, S. 2018. Ecology of giant water bugs (Hemiptera:
Heteroptera: Belostomatidae). Entomological

Science: 10.1111/ens.12334.

Ono, Y. 1995. Influence of high pressure mercury-va-
pour lamps on some insects, with special refer-
ence to the oriental giant water bug, Lethocerus
deyrollei and hark moths, Phingidae, Lepidoptera.
Artes Liberales 57: 155-166 (In Japanese with
English Abstract).

Perkin, E.K., F. Holker and K. Tockner. 2014. The

effects of artificial lighting on adult aquatic and

terrestrial insects. Freshwatwer Biology 59:

368-377.

Polhemus, D.A. and J.T. Polhemus. 2013. Guide to the
aquatic Heteroptera of Singapore and Peninsular
Malaysia. X. Infraorder Nepomorpha-families
Belostomatidae and Nepidae. The Raffles Bul-
letin of Zoology 61(1): 25-45.

Sainin, M.S. and R. Alfred. 2010. Nearest neighbour
distance matrix classification. ADMA'10: Pro-
ceedings of the 6th international conference
on Advanced data mining and applications,

Part I: 114-124.

Sareein, N., J.H. Kang, S.W. Jung, C. Phalaraksh and
Y.J. Bae. 2019. Taxonomic review and distribu-
tion of giant water bugs (Hemiptera: Belostoma-
tidae: Lethocerinae) in the Palearctic, Oriental
and Australian regions. Entomological Research

49: 462-473.

Tran, A.D., CM. Yang and L. Cheng. 2015. Water
bugs of Singapore and Peninsular Malaysia.
Lee Kong Chian Natural History Museum, Sin-

gapore.

Yoon, T.J., D.G. Kim, S.Y. Kim, S.I. Jo and Y.J Bae.
2010. Light-attraction flight of the giant water
bug, Lethocerus deyrolli (Hemiptera: Belostoma-
tidae), an endangered wetland insect in East Asia.

Aquatic Insects 32(3): 195-203.




