2013 2013.6.27-28

B? SSHEMEERY R VRT R AR B IsaRE

Application of 3S techniques in planning of detection survey
and control of red imported fire ants in Chaiyi

5% F PG R AT 2 e g Rk
Jung-Chun Chu Li-Hsin Huang Jian-Cheng Yin Shen-Kuan Chen Shou-Hong Huang
Ming-Ying Lin Wen-Ying Su

£ 2

&P H>2003 F 10 P FRrZ Nk lEE 102 B4 BB F 4 R E D
TRAE 1 J;:rjs #h ik S(GPS)B~ Tk F % > LA R E
TRz BRY A AR fO R M R Vig2 2 mE 2 AR BRI h
AR A ;ﬁ@ GCISRAERIZ PictR ¥ gL B2 6 f 2
1% GIS 2415 6 % % (Sampling plot)ie i7 [ i sc & 321 » (75 £ & ¥ :

Lk o sl ik o 47 RPI L BRI @ bk e i B AR TR 58 GIS
LR, 2kmx2Kkm Bl 0 £ 60kmP e d a1 FAR P AARER L B
AABERFRNTEZEF 2 TR L R FT B VRSB L T fF 2
GIS ## Bk & 47zt i > 2T 100m AR 2 # 4 % & > 22 300m 5 £ Rl
Bl Bie®ER 5 LE500me o k%R a4 85*PRIEZ F4aZE > DEPFE
FRIKE P T TLARFT O NEEZRAFTTH FER LR iﬁl | #
GIS41zx 50 m x50 m 2 4t » 3+ 2 R B S AE:L(% » AN EEF o

B RBE AR TN AHAEE GPS WL i (FAaxk L B o 3 2012 &
b EEF R BV RGP ETEY R R EhA S %ﬁ%&@
GPS~GIS 2 SP *t £ & ¥ & » ixi Lik2 T b%Pﬁ/p%@m*&ﬁ  FER T ER

Fﬂé%ﬁiﬁﬁ°

Y EIHNE FER  INEE. =N NS 3 5 B LA NI I S S o I

Fr P A R L X EF I PR L B R B
FRRE¥LR ELEFFI PR TEERY 2ty R
IGERECRE ¥ L vor s 23]

‘FRRLELR 6 RRERAHTHFREDEIT R
AL EL R § R ERRTEAAS TS R kT R
Sirrcral 4 R EEES S T LT NS ¥ b
75&%%i1ﬁ§§$§#i#ﬁ%wﬁw@wppzﬁiﬁg

1



Lhhuang
文字方塊
 2013 台灣地理資訊學會年會暨學術研討會 2013.6.27-28 高雄市


ABSTRACT

Red imported fire ants (Solenopsis invicta Buren, RIFA) were first found in
Chiayi in October of 2003, and a detection survey was begun at the end of October
2004. The coordinates of RIFA mound positions were obtained using the Global
Positioning System (GPS), and were then overlaid on aerial photographs or satellite
images by a geographic information system (GIS), which allowed for the display
RIFA locations and geospatial distribution and for planning the ranges of survey and
control efforts. The land sampling plot (SP) method was applied to evaluate the
efficacy of the RIFA control efforts undertaken in Chiayi. The sampling plots were
picked out from the more severely infested areas in the infested regions according to
the GIS data, and the efficacy of RIFA control efforts applied to the sampling plots
was regarded as an indicator of the overall effectiveness of RIFA control in Chiayi.
Using the GIS, the coordinates of numerous known RIFA mounds were drawn on
maps including 2 km by 2 km grids and covering the preliminary area of RIFA
infestion, an area totaling 60 km?® The urgent control task was launched rapidly to
prevent the RIFA from spreading. In addition, the survey area was extremely
extensive, and so we could not complete the delimitation survey for acquiring the
actual region of the RIFA infestation in Chaiyi due to labor and time limitations.
Therefore, according to the characteristics of the ants’ movements and spread, a radius
of 100 m was designated for the infested area, a 300 m radius was designated for
monitoring, and a 500 m radius was designated for control using a buffer analysis
provided via the GIS. The survey methods used in the sampling plots included visual
and bait methods. For the bait survey, grids of 50 m by 50 m were initially created on
map layers using the GIS platform and every crossover point was assigned as a bait
station for designing the number and locations of bait stations prior to field
investigation. Then mobile GIS and GPS were used to find bait stations and to place
the bait traps during the field investigations. During both visual and bait survey, the
RIFA mounds would be positioned once they were found in orderto update the map
layers of the infested region for acquiring the latest information of RIFA geospatial
distribution. The total area of RIFA infestation in Chiayi was decreased significantly
by 2012, with mounds present only in a few scattered regions. These findings
demonstrated that integrating the GPS, GIS and SP techniques into the RIFA
monitoring and control efforts conducted in Chiayi allowed for the RIFA population to
be decreased in a highly effective and timely manner.

Key words : Red imported fire ants, Solenopsis invicta, Global Positioning System,
geographic information system, sampling plot, survey
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