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Fig. 3 Schematic diagram of simulation experiment on the influence of wind speed and direction on carbon dioxide concentration
0.0396%, H ¥k 0.10%~0.15% ) 55,2 T~ (A, FTF,), 0.05%~0.10% FJ 15,324 N T 3288 5 IS A, —
A L9 b WGE 1, WOGE H AL 144> 58 AR RRR BE K T 0.05% . 53 A 2 Zb W R T 0.05% B R
DR DA AR S B0 — A A e R M i 5, A 1A VR BE SR 0.15% 1 Fy i 2 B IO R AR AEAb o 8530 4%
I T DX I A 1 2 A TG G 11 RS O A B A AR AR TR B R 0.05% 4 A, R I A AR R vk
JE S PR DN DX A A AR A GE D B MRS R TR o S5 S A XS A 1L Al R R I Ak AR Ak Bk vk
FE L RGH RN XU ] 5 BRI e AR R B R B, AL Ay Ags A, AGFITF, B KU T e A AR
WY BB, A, A, Ay FORIF, BRI i AR B vk BE (A R A LT R Z KU R, A,
T N X 35k A2 X3 KL 1 A Ak 52 ) S SCH R B K T 0.05% A DX A A5 Y T SR AR R TR R E A RRUE

AR B e B TR

F 1R, ERKNCEUE R KAWL ) KGE 0.01~0.13 m/s FREE & FEE I IE 11 5~30 cm 78 Bl 4 46
S TR A K 2 B RET T I X 0.13 m/s AT B XU T A AR 52w ol B 2 A6 00 255 S 1 A
RPUBGE T, s 7E e XGH T 7E WG BT 30 em 38 B ARG I — 4R A B VA 52 T 4 o I B R T,
AN F T Frp AHF, 0 A e BE W Ay, 5 GE DRI B R A R A 2 A G D)
Hh, GG R4, b ] DL E) RO — AN OE D SR A 22 GE AR, B I A AR I e A A 3 A

— 402 —



A ke B e
0.600
0.550
0.500
0.450
0.400
0.350
0.300
0.250 « BOEM T
0.200
0.150
0.100
0.050

1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 L
01234567891011121314151617181920 2000

]
[l 4 A DX S 0 A BT 11 0 DO AR A AR A VR € 25 5 s UK iz &)

Fig. 4  Color difference of carbon dioxide concentration at the set measuring point, termite nest entrance and rotten wood point in Zone A and the
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corresponding graph of the scale
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Table 1  Carbon dioxide concentration and wind speed and direction at entrance of termite nests and rotten wood sites in area A

Fric i 0 57 2 W R B em AR TE 1% A /(m/s) i)
A BUTE T 5 0.0846+0.000 64 0.05+0.004 KR
A, BGE 1145 25 0.0869+0.000 56 0.08+0.012 PR
A 1 30 0.1151+0.001 04 0.09+0.007 PR
A, BGHE F R 5 0.0703+0.000 98 0.11+0.024 AR
A T A, 5 0.0955+0.000 09 0.03+0.001 IR
A T4 10 0.0816+0.000 09 0.13+0.007 RN
A TR 15 0.0867+0.000 19 0.01x0.001 AALK
AW 1 10 0.0854+0.000 07 0.10+0.038 I
A W 1, 20 0.0941+0.000 18 0.09+0.012 ALK
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Fig. 5 Color difference of carbon dioxide concentration at the set measuring point, termite nest entrance and rotten wood point in Zone B and the

corresponding graph of the scale
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Table 2 Carbon dioxide concentration and wind speed and direction at entrance of termite nests and rotten wood sites in area B

Frid 5 2 2 SGE T A) B fem TR E 1% A/ (m/s) AT
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B11 A M5 0 0.1117+0.000 10 0.04+0.014 ALK
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Fig. 6 Color difference of carbon dioxide concentration at the set measuring point, termite nest entrance and rotten wood point in Zone C and the

corresponding graph of the scale
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Table 3 Carbon dioxide concentration and wind speed and direction at entrance of termite nests and rotten wood sites in area C

Fric 05 &8 G O [ B /em AR E /% R/ (mis) AT
C, GE 1T 5, 20 0.1384+0.000 28 0.12+0.025 7 B X
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C,IGE 1T 5 10 0.0826+0.000 23 0.14+0.010 T g AL
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JE WA A A5 5 0.1207+0.000 09 0.08+0.009 PG A
JE WA A A5 10 0.1071+0.000 27 0.15+0.013 [Ey=P
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Fig. 7 Color difference of carbon dioxide concentration at the set measuring point, termite nest entrance, exposed termite nests and rotten wood

point in Zone D and the corresponding graph of the scale
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Table 4  Carbon dioxide concentration and wind speed and direction at entrance of termite nests and rotten wood sites in area D

FRid AR T 157, 28 WO A B fem AR 1% A/ (m/s) M)
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D, W 20 0.0815+0.000 13 0.01+0.007 PR A
DI 1 25 15 0.12010.000 11 0.13+0.030 0
D I 11 AT 20 0.1137+0.000 29 0.06+0.011 PR A
D WL 5 10 0.1091+0.000 15 0.010.000 P AL
F B8 DA A A3 25 0.1440=0.000 27
F o JE WO A AT 20 0.1257+0.000 49 0.170.041 [ENEapRt
T8 O AR R 5 0.5730+0.000 00 0.20+0.065 74 3 XL
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Fig. 8 Carbon dioxide concentration at different distances in downwind direction under different wind speeds
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Fig. 10 Carbon dioxide concentration at different distances in crosswind direction under different wind speeds
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The measurement on concentration change of carbon dioxide over the nest entrance of

Odontotermes formosanus (shiraki)

JIN Zhenhui', WANG Dianxuan', CHEN Weidong®, CHEN Xinwang®, LIN Xuqin®, CHEN Jiawei’
(1. School of Food and Strategic Reserves, Henan University of Technology, Zhengzhou 450001, China;
2. Hunan Tongda Biotechnology Co., Ltd, Changsha 410200, China)

Abstract: Using portable CO: detectors to locate tunnel entrances and nests of the subterranean termite Odontotermes
formosanus (Shiraki) in agricultural, forestry, and water conservancy facilities facilitates rapid nest localization and
enables scientific control measures.Using a special portable carbon dioxide detection device, the detection area was
set up in the serious occurrence plot of O. formosanus. The device was used to detect the ground carbon dioxide con-
centration, and the concentration anomaly point was excavated to verify the nests and nests entrance of O. formosa-
nus. In addition, the carbon dioxide gas source point at the entrance of the simulated termite nest was set up to deter-
mine the concentration diffusion range of carbon dioxide under different wind speeds and wind directions. The device
used in the environment with atmospheric wind speed of 0~0.12 m/s can quickly detect abnormal points of carbon
dioxide concentration ( termite nest entrance, decayed dead wood or leaves ). After excavation, it is confirmed that
the carbon dioxide concentration at the entrance of the ant road is above 0.10%. In simulations of the carbon dioxide
gas source, at wind speeds of 0, 0.1, 0.2, 0.4, 0.8, 1.6, and 3.2 m/s, the downwind distance from the source point
to where the CO» concentration reaches 0.05% is 0.4, 1.0, 1.0, 0.6, 0.4, 0.2, and 0 m, respectively. The distance
from the site with a concentration of more than 0.05% in the crosswind direction to the gas source point is 0.4, 0.4,
0.2, 0.2, 0 and 0 m, respectively. The distance between the abnormal site of carbon dioxide concentration and the
gas source point is significantly affected by wind direction and wind speed. The portable carbon dioxide detection
device can easily detect the abnormal value of carbon dioxide concentration at the entrance of the termite nest in the
termite occurrence site. Combined with wind speed, wind direction, measuring point distance, etc., the position of
the O. formosanus nests entrance can be quickly detected after eliminating interference factors.

Keywords: Odontotermes formosanus; carbon dioxide; concentration detection; wind speed; distance
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