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ABSTRACT: This study aims to identify the assemblages characteristics of modern pollen driven by topography,
climate and vegetation over the southern South Korea (33°00’-35°00'N, 125°21'-129°30'E). To do this,
experiments and analyses are underway using several different modern pollen traps in reservoirs with little human
impacts. Anemophilous pollen trap, and hydrophilous and entomophilous pollen trap were installed in eight
reservoirs over E-W transect. Reservoir sediment trap collecting water-driven pollen was installed to study the
relationship between modern pollen assemblages, and topography, climate, and vegetation around reservoirs.
Collecting samples that are being monitored every month for two years are expected to provide the seasonal variation
in water-borne pollen transport around the reservoir basin. Anemophilous (wind-driven) pollen traps were equiped
at each reservoir bank. Analyzed dataset will provide the wind transportation mechanisms such as wind speed,
wind direction, and topography in catchment area. Mountain slope sediment trap was set up to investigate how
much pollen and sediments input the reservoir from the slope when heavy rainfall take place. In addition, surface
soil samples with every 100 m in altitude are taken around the reservoir basin. The comprehensive pollen dataset
will make a better understanding the relationship between modern vegetation and climatic eco-environments in
study area. Finally this study will contribute to reconstruct properly vegetation dynamics response to climate
changes in southern area of South Korea.
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(Dongwook Kim, Sangheon Yi, Eunmi Lee, Changpyo Jun, Jin Cheul Kim, Han Woo Choi and Min Han, Korea Institute
of Geoscience and Mineral Resources, Daejeon 34132, Republic of Korea; Dongwook Kim and Hyounsoo Lim, Department
of Geological Sciences, Pusan National University, Busan 46241, Republic of Korea; Sangheon Yi and Yongmi Kim, Department
of Petroleum Resources Technology, Korea University of Science and Technology, Daejeon 34113, Republic of Korea)
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Table 1. Detailed characteristics of biomes (Chen et al., 2010).
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Biome Structure Dominant Characteristic Terminology Distribution in China
PFT (s) taxa used in the
Chinese literature
for equivalents

Cold More or less open Boreal Larix, Betula Cold-temperate  northern Daxingan
deciduous canopy forest, deciduous deciduous Mountains, Tianshan
forest medium to tall needle-leaved needle-leaved and Altai Mountains

cold-deciduous trees, boreal forest and subalpine regions

malacophyll cold-deciduous around the

broad-leaved trees,  malacophyll southeastern Tibetan

with a rich understory broad-leaved Plateau

of shrubs, forbs and  trees

mosses in moist

habitats or a

depauperate understory

of shrubs and lichens

in dry habitats
Cold Closed canopy forest Boreal Abies sibirica, A. Cold-temperate  Daxingan and
evergreen of evergreen evergreen fabri, Picea evergreen Changbai
needle-leaved needle-leaved trees  needle-leaved  obovata, P. needle-leaved Mountains; Wutai,
forest with a rich understory trees purpurea forest; taiga Yan, Luliang and

Cool-tempera
te evergreen
needle-leaved
and mixed
forest

Cool
evergreen
needle-leaved
forest

Cool mixed
forest

of shrubs, forbs and
mosses

Closed to open
canopy forest of
evergreen
needle-leaved trees
and deciduous
broad-leaved trees

Closed to open
canopy forest of
evergreen
needle-leaved trees

Closed to open
canopy forest with
evergreen
needle-leaved trees
and deciduous
broad-leaved trees

Cool-temperat
e evergreen
needle-leaved
trees, boreal
cold-deciduous
malacophyll
broad-leaved
trees

Boreal and
cold-temperate
evergreen
needle-leaved
trees

Boreal and
cold-temperate
evergreen
needle-leaved
trees, temperate
spring-forst
tolerant
cold-deciduous
malacophyll
broad-leaved
trees

Pinus sylvestris
var. mongolica,
Betula, Populus

Abies
nephrolepis,
Picea jezoensis,
P, schrenkiana,
Pinus, Sabina

Pinus koraiensis,
Larix, Abies,
Picea, Betula,
Tilia, Fraxinus,
Acer (northeast
China); T3uga,
Abies, Picea,
Acer, Betula,
Pinus (high
mountains in
southwest China)

Cold mixed
forest

Cool conifer
forest

Cool-temperate
mixed conifer
broad-leaved
forest

Taihang Mountains;
Qinling and Daba
Mountains; Altai,
Tianshan, Qilian,
Helan and Yin
Mountains; and
eastern and southern
slopes of the Tibetan
Plateau, 1100-4300 m

High mountains in
northeastern, western
and southwestern
China

Daxingan
Mountains, Altai
Mountains, eastern
high slope of the
Tibetan Plateau

Changbai,
Xiaoxingan and
Zhangguangcai
Mountains; high
mountains in
southwestern China
and southern Tibetan
Plateau
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Table 2. Summary of the dominant plant types and of climatic requirements of biomes (Stebich et al., 2015).

Biome name

Dominant plant

and . Climatic requirements
abbreviation functional types

TEDE  Temperate Temperate Cool winters (Mtco from -2 to 0°C) and areas with colder winters
deciduous summer green,  (down to —15°C) where conditions are too dry for boreal evergreen
forests cool-temperate  conifers; high (> 1200) GDD requirement, which indirectly excludes

COMX Cool mixed

forest

COCO Cool

coniferous

forests

TAIG  Taiga

STEP  Steppe

conifer, boreal
summer green

Temperate
summer green,
cool-temperate
conifer, boreal
summer green,
boreal evergreen
conifer

Cool-temperate
conifer, boreal
summer green,
boreal evergreen
conifer

Boreal summer
green, boreal
evergreen
conifer

Cool grass and
shrub

TEDE from regions with a very low seasonal temperature range and
cold summers;

Occurring poleward of the TEDE biome in climates with moderately
cold winters (Mtco from —2C to~15°C to—26C); high (> 1200) GDD
requirement and sufficient precipitation for boreal evergreen conifers
(moisture index below 0.75);

Mtco of =15 to ~19°C separating the winter temperature tolerances
of temperate summer greens and cool-temperate conifers; can also
occur in climates with milder winters (-2 to =15 C), where the growing
season is not warm enough for temperate deciduous trees (GDD from
900 to 1200);

Cold winters (-19C to -35C) extending to somewhat warmer in
maritime climates with GDD < 900 and moisture index > 0.75;

Cool summers (Mtwa below 22C) and low, precipitation (i.e.
moisture index below 0.65)

S A9 8UEE A= gloH AAE] 7]eE o
it} Stebich et al. (2015)9] AFLAEE E T2 §
glo] uho]&(E 2)S Akt vlwE 7hest
TSR o]Fo| W AL A T 4= Gt} o] = & 2
7F 19 18 AAs] §igt 7|zxpRe|B g, 19 1
o] g et 14 AR viAIEISS Qulsitt. 1
g 194 vhol& Ak=of| 7HE A3 (Landscape
openess)$H7g of| 4] 2] A4 F AR E S5t AlA
g3t 71587 of| w2 vpolg-9] §iskE U Sl
o] AP A& A 12,0008 Bt A A FH o=
A2 715 AFA(Climate Event)E©] Z} vlo]gu}
o} o]w gt P 7|1H=A Rl T 4= it o <
TFoA= AFAgo] A H R Bast= ¥
2 5ko] ZpAgE 14 9] vhol &2 A4ket e vt gle
o, Hio] &2 /3817 gk Akl AMEA] g
A =7F a7k
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22 7% - AlM 2

A Wste] R 71XE 8R1eR NP 4
Aoy Fa3%k 2312 7|53 aloltt. Lee et
al. (2017)9] @Ato|lA ghte G2tiel E322]4 9
EZ A7} 23242 -10C -month gke] 5-x] A3}
Aok A &1 T 4 ok =3 ASEEeE
o] REA AL ARF7IL 11~15C, T2 10~
-15C ‘month, GE+ 7445 900~1,500 mm= ¢
27 olck. Ao 7% WS Rolukal st A4y
2 AE T 4 7| wizoll A &2l 3lof 7154
fRlo] s Aujaoz Agsk= A g &
% Sic ol2IFt 71414 A olu] 171, 4]
A EY 5 o] RopolA ohFet o s Ay
I Q1.0 H(Cao et al., 2014; Stebich et al., 2015; Tian
et al, 2017), AThHQl Eajmat ope} <l
BA7MA] AFET Qiek(Park, 2011; Wen et al.,
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% B (Weighted averaging)& &850} SpE-11
Z74o] #AE ==3}= Plant Transform Function
(PTF) A8 53 I2=8 AFH o= B 7hs
Shch(Park, 2011). 18 20 4= A4 % W2 7|5
o WEo] o H JEFE WEAS ZAT Tian et al
(2017)9] AFAHE HofFar gl 2= o A
2 ZtZF g2 AgIE Yu|3tH[Blue (9 ka), Green
(6 ka), Red (0 ka)] AIZH2 22 238, 7252
AP A7 (Mean Annual Precipitation, Pann or
MAP)# FFLH#7]2(Mean Warmest Month
(July) Temperature, Mtwa) 2] g+ oJu]sict. 1)
= Fo) A4 E34 AL, 713 7k} A S o
ol & 4= Qlt}. T3t Stebich et al. (2015)2 SHEEA
53 AR Pann) T 2 EE77 |- 2(Mtwa)
o] @2} o= A= A}ol 7k UMEAIE AA B L
2 ANSHAHTE 3). IHiolAE B2 7]$#st
A7 Hg =] o] LATHKang, 1994; Choi and Moon,
2008; Park et al., 2008), 7]3-A1A8-& AA5to] ZA}

2013). A=

¢

mlo

ucted veq

&

25 10 16
1

Age (cal. kyr BP)

< more open -
- 12

Fig. 1. The change of biome scores with age. Their cli-
matic requirements are summarized in Table 2 (Stebich
et al., 2015). TEDE: Temperate deciduous forests,
COMX: Cool mixed forest, COCO: Cool coniferous
forests; TAIG: Taiga, and STEP: Steppe.
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Fig. 2. Temporal changes modelled pollen responses to
climate (Mean Annual Precipitation, Pann or MAP;
Mean Warmest Month (July) Temperature, Mtwa), and
climate influences on pollen. Different colors represent
results of 9 ka (blue), 6 ka (green), and 0 ka (red) (Tian
etal., 2017).
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Fig. 3. The change of Pann, Mtwa, and pollen data with
age (Stebich et al., 2015).
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Fig. 4. Location of eight reservoirs over E-W transect in southern South Korea.
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Fig. 5. The primary division of climatic region. Italic
words (e.g., evergreen broad-leaved forest) indicate the
index of climatic division (Lee et al., 2005).
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Table 3. Topography (GPS), climate and vegetation over the eight reservoirs.
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Reservoir Maji Jukto Woljeong Hwadong
Location 129°10'18.63"E, 128°40'18.70"E,  128°11'51.90"E, 127°59'13.63"E,
35°16'48.72"N 34°54'16.22"N 35°12'6.79"N 34°67'83.74"N
Altitude 160m/361m  67m/310m  107m/469m  63m/362m
(reservoir/max.)
Mtann (©) 14.7/ 1349 15.1/1778.6 15.1/1778.6 14.9/1578.7
/Pann (mm)
Pinus densiflora,
. Pinus thunbergii, P, thunbergii, . .
Conifer Chamaecyparis C obiusa P, densiflora P, thunbergii
N. obtusa
F.
Reservoir Broad I;Z)’Z Il)(;itgicdhej;s OQuercus Quercus, other Quercus, other
vegetation leaf other broadleaf trees broadleaf trees broadleaf trees
. Pinus rigida, P, rigida, P, densiflora, ..
S. Conifer C. obtusa C. obtusa C. obtusa P rigida, C. obtusa
F.| Broad .
leaf Populus deltoides - - -
Reservoir Wolryong Jangdong Wonseon Mannyeon
Location 127°23'53.13"E, 126°34'2.57"E, 126°34'4.27"E, 125°58'52.00"E,
35°627.04"N 34°45'21.36"N 35°7'36.31"N 34°422.37"N
Altitude 160m/36Im  67m/310m  163m/370m  129m/206m
(reservoir/max.)
Mitann (©) 12.7/1532.4 14.4/1363.3 13.1/1378 13.8/1516.2
/Pann (mm)
Conifer P, densiflora P, densiflora P, densiflora P densiflora,
N. ' ' ’ P, thunbergii
F. | Broad P. bambusoides, P. bambusoides, Quercus, other
other broadleaf trees
. leaf Quercus Quercus broadleaf trees
Reservoir P riid P riid P thumbereii
coetation . > rigida, > rigida, > thunbergii,
vee S Conifer C. obtusa C. obtusa C. obtusa P, rigida
F.| Broad | Castanea crenata, ) %ZZZZ;E:ZZ )
leaf Acer pictum wlipifera

*Mtann: Mean annual temperature, Pann: annual Precipitation, N.F.: Natural forest, S.F.: Secondary forest.
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of st 7 AjeAd 542 3 33 L.
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FAAE ol g A7t ol olFoiA
oo BB L Ashn 49718 sk 3)
o] o] AT AR oIA AAE PUES Bol Ast
¥ th(Birks and Birks, 1980; Birks, 1985; Traverse,
2007; Poska, 2013; Wen et al., 2013; Wei and Zhao,
2016; Zhang et al., 2016; Quamar, 2019; Torres et
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Fig. 6. View of the eight reservoirs. a: Maji, b: Jukto, c: Wo

and h: Mannyeon.

Fig. 7. Equipments for reservoir sediment trap. a: trap, b: Buoy, c: Plastic container.
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Fig. 8. Installing and collecting process of reservoir sediment trap. a: Buoy connecting the sediment trap before
sediments collecting, b: Retrieving sediments, c: Clean-up trap after sediments collecting, and d: Measuring water
depth of trap location on bottom of reservoir floor using the gauger (model: Hondex PS-7, LCD Digital Sounder).

Fig. 9. Equipments for anemophilous (wind-driven) pollen trap. a: Trap, b: T-shaped trap holder, c: Ladder used

to retrieve pollen trap.
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Fig. 10. Installing and collecting process of anmophilous (wind-driven) pollen trap. a: Installed trap, b: Retrieving
trap, c: Check the pollen grains trapped in 10 um mesh-size nylon sieve, and d: Reinstalling new trap.

Fig. 12. Installing and collecting process of mountain slope sediment trap. a and b: Install a plot, and c: Retrieving

the pollen and sediments.
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