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Spatial Point Pattern Analysis of Riparian Tree Distribution
After the 2020 Summer Extreme Flood in the Seomijin River
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ABSTRACT: The 2020 summer extreme flood severely disturbed the riparian ecosystem of the Seomijin River. Some trees
were killed by the flood impact, whereas others have recovered through epicormic regeneration after the disturbance. At the
same time, several tree individuals newly germinated. This research aimed to explain the recovery of the riparian ecosystem
by spatial proximity between each tree individual of different characteristics, such as “dead”, “recovered”, and “newly
germinated”. A spatial point pattern analysis based on A'and g-functions revealed that the newly germinated trees and the
existing trees were distributed in the spatially clumping patterns. However, further detailed analysis revealed that the new
trees were statistically less attracted to the recovered trees than the dead trees, implying competitive interactions hidden in
the facilitative interactions. Habitat amelioration by the existing trees positively affected the growth of the new trees, while
“living” existing trees were competing with the new trees for resources. This research is expected to provide new knowledge
in this era of rapid climate change, which likely induces stronger and more frequent natural disturbance than before.
Environmental factors have been widely used for ecosystem modeling, but species interactions, represented by the relative
spatial distribution of plant individuals, are also valuable factors explaining ecosystem dynamics.
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A AFA ] 7]k Qls AA A wet (natural
disturbance)©] Rl%=, 7}, X|&A 7o) F7ke 4= Qlet
+ o) oA o] EAZtTE &4 (Meyer et al. 1999),
&1} (Meehl and Tebaldi 2004), 7= (Allen et al. 2015),
AR (Moritz et al. 2012), 7<% (Kim et al. 2020a,
Webster et al. 2005) 5 A|AAo = weho] oFAF
(regime) o] =LA WH3}star Lo, F} o]of| cffr|gk Af
28 AR A A 27 ] eto] @5 Flt) (Hannah et
al. 2002, Lee et al. In press).

747 ALkl e ] A 4 5} A
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LS A4 0 2 waIgho 2 230 AL
(zonation) Y2 73FA1 4= 1t} (Bendix 1999, Blom
et al. 1990). 2|1 o]= & 414 (species composition)
Zwlofo] A4 4] T FHelo] 2tk (Bomete
1996). 1B SR04 F4 SR A S WAA)
PR AR EoRS B ho R ) A4
EALS-HSIAIZ 4= Q1) (Stanford et al. 2005, Armstrong
etal. 1994). SFA|FF 7| S H S} Q15| dhAEEE = Q=)
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(Poff 2002).
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2 " @7} ¢)t}h (Kim and Kim 2020, Kim et al. 2020b).
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2021). A7 A H-2 717 £ 0 2 HE 60.9 km A
o) e T47 232 sakelo] $1X/5ki gl 3
Seefolet (Fig 1). 97 A|edo] &5k A4l g20] 5
A AA=1/371 2 Z2AAE Holu, 8122271 mo]
L RErE]o] QIA] 24TH(MOLIT 2021). A8 -2 H
EVR (Salix spp.) 7F -8l QA gloH, L5 =1
LN (Phragmites spp.)7t T8} ARrof] 4
o] AN (Phyllostachys bambusoides)1} 73 2HA]
7} YASFAL 1T} (Lee et al. 2021).
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Fig. 1. The study area and the location of surveyed trees
(n = 102) A drone image was taken on the field survey
date (June 4, 2021).
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Fig. 2. Classification of the surveyed trees based on
damage patterns.
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A% AN 7] SR . u| Rl AFE AR o]
WO 2 IRk AR T3 o] Moks Aok Hl f-8-5f
T} 27HA 0 2 o113 A 222 1] 7193 AFEAe
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a circle. The count increases cumulatively as the spatial scale (r) increases. In contrast, the g-function searches
the number of neighboring points falling within a narrow distance band.
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Fig. 4. Bivariate marked spatial point pattern analysis for dead and recovered trees. The observed values located above
the envelope indicate a statistically significant attracted pattern. The observed values located inside the envelope
indicate an independent pattern. The observed values located below the envelope indicate a statistically significant
repulsed (regular) pattern. The horizontal axis shows different spatial scales of the pattern detection. (left) bivariate
marked Ripley’s K-function (right) bivariate marked pair correlation function.
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47} B,
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ek (Fig. 2). 1222 tf3-=0] “u3is T o5
(damaged)”-& AL 4~5-9] 9F58.8% 5 XX 5h= A
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3.1 35X L2 = (
(“recovered”’) Q| B7H |
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B AT ATl BT WS e uE Fo 3
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RS AR AP 4 Stk SE A0 HEE A
Soh 3ol d @A ST 3 TE ARS vk
28] 55X g RO TR £ 500] 1A% 1
0] 3L | WLk (Fig 5). WIS B vl 7]
%9 Mann-Whitney U 7173 2743583} 50| 3]
B ghe B R Mt e 2 2o 931
o8, o]t p <0.10 524 £,

N
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Fig. 5. Boxplots for the elevation of dead (left) and
recovered (right) trees.
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Fig. 6. Bivariate marked spatial point pattern analysis for damaged and new trees. See figure 4 for more information.
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Fig. 7. Bivariate marked spatial point pattern analysis for dead and new trees. See figure 4 for more information.
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Fig. 8. Bivariate marked spatial point pattern analysis for recovered and new trees. See figure 4 for more information.
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o] A1 (Salix spp.)& Q1912 0.2 AlAf5}o] 441
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al. 2015, Kauffman et al. 1997). H] 2 & ¢ 11| & of| A]
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SHA QT Y& 712 B3} AR A7) 55 7o)

A Aol A AN AR A0 == T
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and 8). 0|5 53l %14 (facilitative) A} 23 <o
7FRl, = AR ol Sl 5 712 9] Aot Q=
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o

24 Q1 QI T} (see Tealdi et al. 2013). 314 2)A48 71+2]
AL AAlF 24 (shading), EFF2E- (allelopathy),

AP (root competition) ‘5-&-F3]| 0|0} XIcH(Galindo
etal. 2017). SpRJgH @Akt Au), TAPo] e T2A
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