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Monitoring the flux of BVOCs (Biogenic volatile organic compounds) between the atmosphere and forest
is necessary to study global climate change and regional air quality. BVOCs play an important role in the for-
mation of photochemical oxidant, and they are routinely emitted by plants into the atmospheric environment.
For this reason, the National Environmental Research Institute (NIER) has constructed an air quality mon-
itoring tower in Mt. Thachwa. In this study, we measured BVOC flux from forest using a enclosure chamber
system and a REA (Relaxed Eddy Accumulation) system. It was found that monoterpene (90%) was emitted
from Pinus koraiensis, and isoprene (87%) was emitted from Quercus variabilis. Also, major monoterpenes
of Pinus koraiensis were a-pinene (44%) and 3-carene (17%). Isoprene was detected by the REA system at
20 m hight of the tower. As toluene emission is more similar to monoterpene emission, it can be assumed that
toluene was emitted from trees when they are stressed. Finally, isoprene was mainly detected by the REA sys-
tem in Mt. Thachwa.
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Fig. 1. Location of tower in Mt. Thaehwa.
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Table 1. GC/MS and ATD system conditions for VOC analysis
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o} g Hes

GC oven program ATD

Initial temp 40°C Tube 300°C
Initial hold 4 min valve 200°C
Rampl 10°C/min to 100°C, hold for 5 min Temp. Transfer 250°C
Ramp2 7°C/min to 200°C, hold for 10 min Trap high 300°C
Run time 39.29 min Trap low -30°C
GC/MS Purge 1 min
Ion mode EI+ Time Desorb 10 min
Start mass 50 Trap temp hold 5 min
End mass 300 Trap desorb flow 5 min

Source/inlet temp. 250°C GC column: DB-1 (60 m, 0.32 mm, 1.0 um)

3% Thermal desorption tube: Tenax TA
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Fig. 3. Standard calibration curve using a GC/MS/ATD system.

Co, 1s the concentration in the outlet air stream
(nmol mol™)

C; is concentration in the inlet air stream (nmol
mol™)

£ is the flow rate (mol s™)

A is leaf area or leaf mass (m?)
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Fgyoc: The vertical mass flux of BVOC
Cups
the updrafts and downdrafts, respectively

o,: The standard deviation of the vertical wind

b=
Caown: The average BVOC concentrations in

velocity

b: The flux proportionality coefficient

w', T: The fluctuating components of the instan-
taneous measured vertical wind velocity (w) and
air temperature(T)

T, and Ty,,: The average temperatures of the
same updrafts and downdrafts as the BVOC
samples
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Table 2. Characteristic of toluene emission from Thompson Farm?V

e AZ 7ol we w3k v 17

(Unit: pptv/d)

Toluene from

Toluene from

Toluene from Summer Toluene

Year Fuel Evaporation Crop Plant Emissions Pine Tree Emissions Enhancement
2004 22+7 5+0.3 12+7 21+6
2005 16+6 5+0.3 12+7 43+9
2006 30+10 5+0.3 12+7 5010
Table 3. Result of BVOC fluxes using the REA system and the enclosure chamber
Enclosure
REA(ug/h) Chamber
Compounds (ng/h)
2011 2012 2012
may 31-May 1-June 4-June 5-June 7-June June
Isoprene - 0.68 0.83 0.85 5.02 2.42 0.12
o-pinene 0.27 0.50 0.52 0.59 0.62 0.6 0.46
B-pinene 0.10 0.14 0.07 0.17 0.16 0.14 0.12
Monoterpenes camphene 0.08 0.13 0.05 0.43 0.12 0.17 0.15
d-limonene 2.92 0.74 n/d 0.02 N-D N-D 0.15
3-carene - 0.10 0.11 0.11 0.06 N-D 0.19
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(a) Tower location in Mt. Taehwa

Fig. 9. Location and wind rose of the tower.
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