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Abstract: To prepare the management plan for reduction of the organic carbon emission caused by soil respirations,
the amount of organic carbon emission from the pedosphere in Pinus densiflora community within metropolis park
was quantified and then the correlations between quantified values and climate factors were analyzed. To this study,
we investigated the amount of emitted organic carbon through soil respirations of Pinus densiflora community within
Mt. Nam in Seoul-si, Korea, and identified correlationship with environmental factors. As a result, the average amount
of organic carbons, included in soil respirations of P. densiflora community in Mt. Nam, was 7.978 ton C ha™ yr.
Also, precipitation of spring (March to May) was one of the environmental factors explaining the increase and
decrease of soil respiration. This results suggest a drainage management to keep the low water content in understorey
soils is important to an ecological management of metropolitan forests.
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Q1o & X|&ERF QJth(Maier and Kress, 2000). & A A4
o2 A 2ATEAS HiETEE AbdS Al o] [
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A A LA HEF F719) oF T8%E XA stk
(Intergovernmental Panel on Climate Change, 2014).
7] 9 olitsleta: Fk St AT A 213t
o BAIE HAsr] Sa] AR 7] FHsiEeH19921)
I WEJHA(2005W)E TaTFO TN LAVIAE Fo|



7] $f8ll =kl QIek(Kim, 2015). ejil 247k 1t
S 98 AT 4 Qe E ke ik Abee] '
AeFS S7HA171= AolthHu and Wang, 2008).
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(Hanson et al., 2000; Zhou et al., 2009; Lee et al., 2019).
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A AUt (Pinus densiflora community)2] %t
W20 m x 20 m)= HAARHE] sdale 170 m (N
37°32'577, E126°59'117)0]] A5kt ALbmzero] o] m
“1E(tree density)= 1,300-1,400 tree ha”, 2]3]&{(coverage)

2 95%, Hat 30+ 13.2 m, HaF 22 73(DBH: Diameter
at Breast Height)2 21.8 cm, EFE3F2 13.1%, E9F
SNETEFL 6.1%, ESLEE= 11.9C 0|9l ch(Figure 1).

ZAPA| 22 FE ©F 200 m HofRl tof] {7t red
AN ALE™A =)0 7|AAL R thEE 2AA] Y
o] 20E7H1998 ~20189) B 7122 11.8C, A 7<=
F0. 10442 mn 0], 7|7 EOK2011d ~2018'9)
o] A 7122 11.9C, ¢ 75==F2 1020.0 mn o] T}
(Figure 2) (Korea Meteorological Administration, 2018).
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Figure 1. Monthly change of temperature of 5 cm soil depth (C) in the Pinus densiflora
community from 2011 to 2018 in Mt. Namsan.
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Figure 2. Seasonal precipitation (1m) and air temperature (C) from January 2011 to December 2018
at Seoul Metropolitan Meteorological station about 200 m distance from the study area.
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Table 1. Data collection of climate factors of Pinus densiflora community in Mt. Namsan

Climate factors Unit Methods Source of data Period used data
Average temperature during the Calculate the average for
beginning of growth monthly average temperature
from March to May
Calculate the average for
Average temperature during the C monthly average
middle of growth temperatures from June to From 2009 to
August 2018
(10 years)
Average temperature during the end Calculate the average for
of growth monthly average temperature
from September to November
Counting the day when the
Tree days day temperature became 4.3 C
higher in one year (365 days)
Annual report of
Calculate the monthly automatic weather station data
Monthly average of sum of daily average of the sum of daily (Seoul metropolitan
precipitations precipitation from January to meteorological station)
December
From 2009 to
Monthly average of sum of daily Calculate the monthly . 2012
N . L average of the sum of daily
precipitations during the beginning o From 2015 to
precipitation from March to
of growth May 2018
mm (8 years)

Monthly average of sum of daily
precipitations during the middle of
growth

Monthly average of sum of daily
precipitations during the end of
growth

Calculate the monthly
average of the sum of daily
precipitation from June to
August

Calculate the monthly
average of the sum of daily
precipitation from September
to November

From 2009 to
2012

From 2014 to
2018 (9 years)
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Schlesinger, 1992; Buchmann, 2000).

AR gete] EFngUe BoRewe] AQY wsle}
A ohdieh BE AR Ststel o BT 8
Dol Harxeo| =3t & Hx} fgastal ¢l lck(Figure
1, Figure 4). o)== ES3 59| A4 H3l= gutrog
B2 AEA] wsto| A 7]Qlsk7] wiiEo|t Witkamp,
1966; Knapp et al., 1998; Buchmann, 2000).
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AL 2Ju]gttiFang and Moncrieff, 2001). FAF AUFA
2ro] Quodk 3.72 YeRtal(Figure 3), o] k2 2tHA[
o] Hit Quotel 24HEtt =rtH(Raich and Schlesinger,
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Figure 3. The relationship between the soil respiration (g m™

hr') and soil temperature (‘C) of Pinus densiflora community
from 2011 to 2018 in Mt. Namsan.
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Figure 4. Monthly changes of CO, efflux (ton CO, ha' month™) of Pinus densiflora
community from 2011 to 2018 in Mt. Namsan.
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Figure 5. Annual soil respiration (ton C ha” yr') of Pinus densiflora community
from 2011 to 2018 in Mt. Namsan.
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Figure 6. The relationship among organic carbon contents of soil respiration (ton C ha™ yr') and
environmental factors of Pinus densiflora community in Mt. Namsan.



A AR Bk g $4a91) 72

ridk

Table 2. Climate factors [APBG: Monthly average of sum of
daily Precipitations during the Beginning of Growth (mm),
MPMG: Monthly average of sum of daily Precipitations during
the Middle of Growth (mm), APEG: Monthly average of sum
of daily Precipitations during the End of Growth (mm)].

MPBG MPMG MPEG
2011 45.3 459.7 25
2012 50.2 320.2 83.2
2013 - - -
2014 - - 29.8
2015 30.7 139 52
2016 80.2 112.2 373
2017 20.5 224.2 25
2018 81.7 129.7 49
Mean+S.D. 51.4+252  230.8+136.5 43.0+20.8

<Y E Al RWAFEF(NEP, Net Ecosystem Production)2 2%
A= F83% 29l = 3lfo]tiLiang et al., 2003; Litton
et al., 2004).

2 Ao SHa 5 FH W
AR A A 2 Zhazel 7 2A] dRIskaL & 2l
Ak 2EaL A FAbe] Ay Apddgzo] W 2 e
¢1o] ke AA drAlol] 2A4E =AHOIY QF
Q8T vpegolE fARSE RolTk ofed =AY
FBES E0l7] SFHE BTl HA) HES )
G2 Pelshs Zo] $HMeR FRFHS EdtiMun

and You, 2019).

#dAlel =2

2 9 20189 FR (IR e el Ades
Ao S ol 3= /1554 thNo. NRF- 2018
R1A2B5A01021358).
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