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ABSTRACT

This study aims to identify the relationship between climatic factors and stand mean Diameter at
Breast Height (DBH) for two major tree species; Pinus densiflora and Quercus mongolica in
Andong-dam basin. Forest variables such as age, diameter distribution and number of trees per
hectare from the 5™ and 6™ National Forest Inventory data were used to develop a DBH estimation
model. Climate data were collected from six meteorological observatory station and twelve
Automatic Weather System provided by Korea Meteorological Administration to produce interpolated
daily average temperature map with Inverse Distance Weighting (IDW) method. Andong-dam basin
reflects rugged mountainous terrain, so temperature were adjusted by lapse rate based correction. As
a result, predictions of model were consistent with the previous studies; that the rising temperature is
negatively related to the growth of Pinus densiflora whereas opposing trend is observed for Quercus
mongolica.
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Fig. 1. (a) Location of study area (b) NFI 5, 6 investigation plots (c) Hy-met Station and AWS.
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Table 1. The 6th National Forest Inventory data used for DBH prediction model

Pinus densiflora

Quercus mongolica

Variables - -
mean min max mean min max
Age (year) 41.81 24 85 46.54 24 70
DBH (cm) 18.11 10.6 335 18.28 7.6 33
Elevation (m) 471.4 159 1129 828.0 364 1307
Nha 1450.02 375 3375 1109.82 287.5 2287.5
Site Index 12.91 8.04 20.30 12.36 6.85 18.50




290 Korean Journal of Agricultural and Forest Meteorology, Vol. 18, No. 4

dof d2sto] 4 Foll =67 7 1S4 A
8 7l eARg AHgatgon], i Thelel BRE
A3 AP T2 7V gelAete] HA e g1 70
A 9] 7|1AA A7 1A= H](Automatic Weather
System, AWS) X725 F7}& o2 ALg39chFig. 1
(©)).

7130 tek RS2 Foll whah vheFshA| vt &
AgtollM= 7173 A 5 Bt 712vhE aeskeich
Kramer(1982)0f tt=H 298] & o] SE5S 4
- 19 Ao w7 217 S et 712 B
Ao F-51ek o] lrkar WRiTh wheba] & ¢t
A= ZF 2ARE A2AP7|7Ee] 51l
T, 55 Y At U 7] Ak arest
o FaLA o] TAIE A sFAT
£ Aol A= 71 AR o WHE Afo] & el e 7]
Al e FHel AREH 27144852 (Hydro-
meteorological Station, ©]3} Hy-met Station) 6742}
Fulz|ele) AHFUSGUAWS) 12 322] 742 714}
Az B /ARSI A2E Este] & 3714
714DBE stgick. olefat B33 71w 4 el
A5E ARgSte] B2t 71H 5 A AL GAiE
(Inversed Distance Weighted, IDW) 7S #-8-5}o
B 100m ) 221 (Raster) 22 714 A2
2519t} a7l e AR B2 A] e folo] ug
QA Fof| whet 7)1 a4 0] FHA s Aol E e 1L
Hto] 7| 2052 A-8359 Tt Yun ef al., 2000; Park
and Jang, 2011; Lee et al., 2011; Baek et al., 2011).
53] Ao 7[Rt mE ARE e W S A1
Wgshs 71eE 282 vEE Aol tisf wlaL
AR AyE Hol Aoz Wik gle
o, 2 ) njE 3k zpo|of ket = FaE L 7 dEd
o] G451 Halst= AFHEE A= 53] A=
71AA =& AlE-o] E @ slci(Hamann and Wang, 2006;
DeLong et al.,2010; Wang et al., 2012). T3+ 7| A=
o] Ex AR ol A F57 A RE Tt A2
A7l o7t WAkS: AAIE 739 A A9 ohE 722
25 Hol7] 7] viZel, 71E9] A gt 7 He
Bz 17| 2 BAE Aot SHhi RS AR
o 37HolE Bt HekstA 4 daidol qlck
(KEI, 2001).

weba] 2 Aol A= EE AlFE 7R =] 7]
SHES AZs] Al A Q)= U 7| 2aES ALt
T3, A (3)oll A IDW HIFHE o] -8-38tof 53t 7]

SALROA o) 7] Ak EE R ghe sl 33t
373 100m o] A2}g(Raster) 7] 2ALR S 55} 3Tt
(Yun et al., 2000).

ITavg| = 0.00688 + 0.0015 cos 0.0172(i — 60)  (2)

T = T; — Elevation(m) x |Tavg| 3)
* |Tavg| : Average temperature lapse rate

i=Julian day (Jan Ist =1, Dec 31st = 365)
Ti: Daily temperature

N
N
ofon
Kl
k]
oy
> 40
0x
o
o
lo
1
o
|.n
pl)
A
_)'|_|
10
OH
]
P}

Z

2

wh

1o
o

kl

iy
ol
jalss
gi‘i
oS
Sis

=)

il
N

. {0
N
sha V
2 i
~N

&
ro
N
i

2 o

139
(Proc Nlin)& ©]-8§-5t0] Y Hat-FL27%
o TA S =84 (1), 2= F5l
Ba-FaL A7 T X2k NF16 2] A T4
B Ad=E BRI, o] wf 2
o] zjolof sFsh= b= A7}
otk duk e 9
2] §lo] E3EshH, ZERf A AR (I E) o] 12
53 Aol £A7F lekar Hotof g

2 Aol M= A f1A14 oS AEs]9
3ff H 2] 2. 13(Variogram) 41& AME-SFo] ZEARE] &
MR 7)1 A¥4d(Spatial autocorrelation)S wHo}shgi ).
Hl2je 23l A Aol dHHA o= W2 o] 172
o] Au]H]g] 2. 18)(Semivariogram)©| o]-& %1, o]
LA 72l e Ah=me] AV S UEhlE AR
A )z FdE 5 ek

o
o

. off

Moy

oo Sbom koA o o

Y,
i J

y() = -3 [2(x) — 2(x; + W)]? Q)

£ A7 Aole] Ael Hel A2 S ehp, n
A hyhs Eol A gl Y ] A4 2 = gl
o 9130 x; oA12 AR ghe Lekic. wrebd Hjel 2.1
W)L AL ke 2 bk A7}
o} 8% o] ZA ek o2 ) AR A W
"oiA gl ApRSo] HFA 0 dnh} thEA] e}
4= It Choi, 2007; Kim ef al., 2013). o] 2% H| 8] 2
IWE ARES FIH YA vpFOR FIHH 2
A2 TR ] A5 S 5 glom, e 2.1



Jooyeon Moon et al.: The Relationship between Stand Mean DBH and Temperature at a Watershed Scale 291

A0 AR Q= TR o] vl = P
] o] o] A7 T (Range), AFE7H] AT o] 9= A A
3} Zholl =8l BElZkSill), 123 B2 A7 7100
A= e e o 1 00] ofd A= gk UEh o] AH= 2
=S HolFs UZ(Nugge) gk =ERolA Y
22 W ghel FEEE l(partial sill)o] Atk(Fig. 2)

(Choi et al., 2011; Kim et al., 2013).

Y(h)
sill P .L
[)
® Observed
— Empirical
range
nugget '—L

Lag distance, h

Fig. 2. Semivariogram.

Fig. 20 =41 vfe} o] Sill o] & 2= 787} 57}
Shi= vl2) 219 glo] ¥ISA) greu g oS HolA 7]
Zloll Al o ol 114 A7l Alo] LAl gk
2wl

webA] B QoA w1 2Ape] B0
o] 7hakeIAke] 1AL Akt Aol 9 4= ek
71 ol 215 4 (991 00] 1205 o
S ok 3T1AS AAIEen, 2] et
231xje] B S slofsiaic: olul 7F
Agte el Aels 27 919) S-PLUSS) A8l 2l
79 22 olgstol #Aslelc

e=a+b-T, (5)

* Ty : Annual average temperature( C)

e : Residual

3 PR
=g ilﬂ—&'c*#éi% Table 29} S
=9 thFEZ 0.059] -9 <=
of| A v«l" 2"}‘5}‘4%0“’% RO Al a= AR e
0.05 <ol A -0 d o] Q1= A] ghsk o), ohE A%
%‘@E‘i—r‘ﬂ H=(b), AAGe), DE=(d)2] F-29]4dol

LI QIR E o Esﬂﬁq AA A A= Aatoll= & <

Fo n| 2| X] &F= Ao 2 AlgE T

% St A @%ﬂ g 74]—’?‘:4
Ao oJE HtFLAAES dgstal §le
Foll A frol/de] QI EA] ekgkent HA4Ql
BAAGR)GR HE 5F0) A 0.80 oAfo &
S-S Kol o] MA| Al AL B4V}

© & ke thFig. 3). whepA] 2 dAtofl A 212
2L HET frolol 4 Qo] BFT Y
7] oﬂ 253} 7«] oy /\]_g_gh;]_

250) A5tz BAH FE SR 2ol
Aol detet A7 EB T A Fasick 2, WA
ofof 4| = o} Wb & Thekel 2 gl Al
Z~(correlation coefficient) | A =4 E H5 = 9K+)9]

i
o

I

i
e o

rr rllg ) o Bt

Oi‘%!u
oN M 1o M o

}_

rf
j

ot oX

o
Rl

ol
ol

Table 2. Parameter estimates and statistics for DBH prediction model by tree species

Tree species  Parameter Estimate Std Error t-value p value
a 15.9885 7.5989 2.104 0.038823
Pinus b 0.493 0.0578 8.529 <.00001
densiflora c 0.2969 0.0702 4.229 0.000067
d -0.3459 0.031 -11.158 <.00001
a 3.7188 2.1642 1.718 0.093286
Quercus b 0.5889 0.0843 6.985 <.00001
mongolica c 0.5111 0.0911 5.610 <.00001
d -0.2833 0.0362 -7.825 <.00001
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Table 3. Statistics of semivariogram of residuals for each tree species

Tree Species Range (km) Partial Sill Sill Nugget
P.densiflora 3.919 0.45 2.02 1.57
Q.mongolica 15.97 0.38 3.01 2.63
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Fig. 4. Semivariogram of DBH prediction model residuals for each tree species.
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Table 4. Parameter estimates and statistics for residual model for each tree species

Obsarvalory
Tree species Paanda Estimate Std Error t-value p value
) a 44857 14191 3160947 000229
Hy-met Staion(6)
b 04432 0.1381 -320027 000198
P.densiflora a 49401 14248 3467223 0.000835
AWS(12)
b 04933 0.1402 -351854 0.000752
Hy-met Station a 52818 15267 345919 0.000907
+AWS(18) b 05452 0.1556 -3.50386 0.000789
A a 54363 1.9895 27325 0.009324
Hy-met Station(6)
b 06907 02516 2745231 0.009015
a -52844 2639 200243 0.050209
O. mongolica AWS(12)
b 06525 03259 2002148 0.050208
Hy-met Station a -5.5621 2.8808 -1.93075 0.060719
+AWS(18) b 0.7029 03644 1.928924 0.06089
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