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Formation onset of Kuroboku (Andosols) and its relationship with topographic
conditions in the Kaida Highland, Nagano Prefecture, central Japan
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Abstract

This study examined the initiation age and formation processes of Kuroboku soils (Andosols)
distributed in the Kaida Highland, Kiso Town, Nagano Prefecture, with particular emphasis on the
influence of topographic factors. Soil profile descriptions, AMS radiocarbon dating, and analyses of
carbon content and stable carbon isotope ratios were carried out for the soils at six sites located on
different geomorphic surfaces in the Kaida Highlands. The results show that the ages of the lowermost
part of the Kuroboku soils differed among sites. These differences can be attributed to variations in
deposition and erosion processes related to slope and topographic position, as well as the effects of local
disturbances, including human land use. In addition, differences among sites in horizon boundaries, soil
structure, carbon content, and stable carbon isotope ratios suggest that the formation of Kuroboku soils
was influenced by multiple processes, including continuous humus accumulation, redeposition, erosion,
and anthropogenic disturbance. The basal age of the Kuroboku soil, at the oldest site, is estimated to be
approximately 7.6-7.5 cal kyr BP, corresponding to the Early Jomon period. This period broadly
corresponds to an increase in the number of archaeological sites in the Kiso region, suggesting that the
anthropogenic land use may have contributed to the development of Kuroboku soils.
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Compound risk from deer damage and extreme weather events
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Abstract

Alpine butterflies in Nagano Prefecture, comprising nine species, have been regarded as symbols of
the pristine nature of the Central Mountain region of Japan. However, in recent years, alpine ecosystems
have been increasingly affected by vegetation loss due to grazing by sika deer, along with rising concern
about changes in meteorological conditions. To assess current situations and conservation challenges,
we compiled knowledge from the literature and field-based conservation activities. Vegetation damage
by sika deer has intensified in the alpine zones of the Southern Alps and Yatsugatake and is expanding
regionally, while deer intrusion has also been confirmed in the Northern Alps. In declining populations
of the Erebia takane suginanii and the Aporia hippia japonia butterflies, both deer grazing and short-
term weather events such as extreme heat, are considered likely contributing factors. Conventional
measures based on restrictions of collection are insufficient to address these risks. Short-term extreme
events can alter habitat suitability before long-term climate trends become detectable. Conservation must
therefore integrate the effects of deer and changing meteorological conditions to identify priority sites.
As habitats shrink, local interventions such as deer fencing may compromise ecosystem resilience, making
site-specific evaluation of resilience increasingly critical.
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P IR0 S O VT B BB SR — B

0157 : H7 0157 VT1 1 1 2 1 5
VT1+2 19 11 37 2 8 42 21 8 16 2 17 7 11 201
VT2 9 4 5 3 8 10 4 5 2 13 2 3 8 76
:H- VT1 1 1
VT1+2 4 3 1 3 2 2 4 1 1 1 22
VT2 2 1 1 1 1 2 2 10
__owr® %5 19 4 7 20 5 29 19 19 16 2 10 30 35(44)
026 : H11 026 VT1 60 5 2 1 3 53 38 6 8 6 4 4 1 191
VT2 2 2
:H- VT1 1 4 3 8

0121 : H19 0121 VT2 1 12 5 2 1 4 10 1 4 2 3 45
__om® 1 12 5 2 1 4 10 0 0 1 4 2 3 45(68)
0103 : H2 0103 VT1 1 1 1 4 1 2 1 3 3 17

: H8 VT1 6 6

:HI1 VT1 2 2

: H25 VT1 1 1

:HUT VT1 1 1
_ows# 0 1 2 1 1 1 1 2z 0 2z 1 3 3 21C41L)

O111:H— o111 VT1 1 1 7 9

VT1+2 1 1

: H8 VT1 1 1

VT1+2 2 2
[ owmw = 1 0 0 0 0 0 1T 1T 0 7 1 2 0 BC20)

091 :H— 091  VT1 1 1 2 4

VT1+2 1 1

:H14 VT1 1 3

:H—/Hgl4 VT1 1 1 2

|

0145 : H- O145 VT1 1 1 1
VT2 3 1

: Hg28 VT2 1 1
0115 : H2 0115 VT1 1 1
H10 VT1 2 2
0128 : H2 0128 VT1 1 1 2
VT1+2 1 1
0165 :H— Ol165 VT2 1 1
: H25 VT2 1 1
:HUT VT1+2 1 1
0146 : H- Ol46 VT1 1 1
:H21 VT1+2 1 1
: H-/Hg21 VT1+2 1 1
0177 : H- OouT VT1 1 1 2
VT2 1 1
0186 : H- OUT VTI1 1 1 2
H2 VT1 1 1

O1:HNT Ol VTl 1 T (02 )

04 : H2 OUT VT2 1 1 (o02)

05 : H- OUT VTI 2 2 (03 )

08:HI9 08 VT2 1 1 (o02)

09 : H7 OUT VT2 1 1 (02)

055 : H7 055 VTl 3 3 (05 )
076:H19  OUT VT1+2 1 1 2 ( 03)
081:H21  OUT VTl 1 1 (02)
098:H26 OUT VTl 1 1 (02 )

0100 : H- OUT VT2 1 1 (o02)
0108:H25  OUT VT2 1 1 (02 )

0116 : H9 OUT VTI 1 1 (o02)
O137:H41  OUT VT2 1 1 (02 )

0148 :HI8 0148 VTI 1 1 (o02)

0156 :H25  OUT VTI 1 1 (o02)
0168:H8 0168 VT2 1 1 (o02)

0171 :H25  OUT VT1+2 1 1 (o02)

0174 :H21  OUT VT2 1 1 Co02)
Ogll6/OgN31 :H49  OUT VT2 11 (o02)
OgN8 : H7 OUT VT2 11 (02)

OUT (OgUT) :H8 OUT VTI 1 1 (o02)
OUT (OgUT) :H- OUT VTI 1 1 (o02)
OUT (OgUT) :H4  OUT VT2 1 1 (02)

JEECEIT & 2 OFFMG  34F (OUTH )
BFTCHMTE L ORFMGE 164 (OUTHR<)

LTV &Y
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Convergent acquisition of disulfide-forming enzymes

in malodorous flowers

(%4 FLFIER) BRZWOEICEITB S RILT 4 FEKERZDOINENIES

Okuyama Y*, Fukushima K*, Kakishima S*, Valchanova AK*,
Takano KT, Ito-Inaba Y*, Nakazato T*, Nagano AJ*
Bl HER* - R fEE* - fis BTy K UyrrdFr s vyt
A () BV - RRZE W - E AR - KB

(EEMFR) KT, BREZBOAEPKIET 2 @FfLamoEaMEEICER L, #TEYIcEsT 5
ANT 4 FIEKEESR ORI 2 LT L 72 RHICBEN 2 B oY Ic B\ T, BRICICR R
BYANT 4 FIGBGEEG ML IR I N TS 2 L 2R L AKOEME ZFHT T 2 & v 5 LRSS,
SFENDINHMER ZRZ LATREEZ S 22 iC Lz, AR IE. 8B E oL 2 0T L~ v CHEfE
T3 EcEELMAZRET S,

Science, 388(6747) : 656-661 (2025)

EM[REHER L > % —IC & B FENEH

What kind of activities dose Local Climate Change Adaptation Center

in Shinshu carry out?

EHOS
Hamada T.

SR BB G R I O U SEA BEIG L v 2 — (BAF, H#EICt v % —) oREBREETER, %
DIEHNA IFBERMBRICL VAT LN S, REFE T, BT AP ILFE cilgEc L v £ — 2 RE
L, oKL B o ERIEE, hBox=2V v /7fjlfE, FHELoRFAHFAELR L, =X TS L G
FEERL TS, ¥72, [RT—2HHULY — L ORFEC WebGIS i€ & 2 fk Pl HR o1&k 1x, wilT
M OBEICEI IR E SR ICEL T35, —J7, HIB#EG 2 v 2 — X FHMMEO SR ICH 5 158 EoFE D
H 5, EVEREVICHSRZEBEIGE v X — O3PS 023, Z oFUEMEIR LGB OB o Fico
B -oTW»a,

BIEIE SRR, 54(2) 1 74-80 (2025)
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Beyond rain: Fog as a dominant pathway

for acid deposition in Japan’s Montane Forests

Wang Y*, Okochi H*, Hayami H*, Igawa M*, Takahashi Y*, Yagoh H*, Kuribayashi M,
Kanno Y*, Nitta K*, Sase H*, Aikawa M*

Fog water deposition remains a poorly quantified yet important pathway for atmospheric inputs in forested
mountain regions. We conducted multi-site observations at seven mountainous locations in Japan, collecting
bulk deposition, throughfall, and fog water. Using an improved canopy water balance method, we estimated
fog water precipitation on canopies and its associated acid deposition. Fog water precipitation in forests varied
substantially across sites, with the highest value at Mt. Oyama (9.25 mm day ') and the lowest at Mt. lizuna
(0.86 mm day~!). Sites along the Sea of Japan coast showed higher proportions of non-sea salt sulfate (nss-
S0O.27), largely due to continental air masses, whereas Pacific-side sites were more influenced by nitrate from
domestic vehicle emissions. Backward trajectory analysis and meteorological observations revealed that fog
water deposition is significantly influenced by fog occurrence frequency, wind speed, and characteristics of
the canopies and their locations in mountains. These factors together shape the spatial variability of fog water
and acid inputs. Our findings highlight the substantial role of fog in the deposition of acidic substances to
forest canopies, particularly in high-altitude regions with frequent fog events. This study underscores the need
to incorporate fog water deposition into forest ecosystem assessments and long-term monitoring programs,

especially in regions where traditional rain-based models may underestimate total atmospheric inputs.

Atmospheric Research, 330 : 108605(2026)
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Symplocarpus renifolius SWEET4 and SWEET6 may contribute to
stamen development via hexose transport during floral thermogenesis

(#2414 FIVFIER) FEY Y 9D SWEET4 + & U SWEET6 I3, fED
HRABFONREREZEZENLTHELROFRKEICTST S/ H S

Otsubo M*, Sato MP¥*, Suzuki-Masuko H*, Nakai H*, Takano KT, Ozeki M,
Watanabe M*, Inaba T*, [to-Inaba Y*

(BEMR) RS L2 BHoFEy VY vEHEMIcENT, it 5 v 2 XK — % —BET SWEET4 XU
SWEET6 D FIRENEE % T L 72, Z OFER., HEWAORICE VW T I N LBIEFORBEBEHZFICEAL, A
RIEOHIEH N L T L NOFFEE L OEMEICHFS LT 2[RRI Wiz, RIFZEIE, {EoFEhe
REMY ZBNOF 20 THEZAL 2L, BHARBE~OHILELOHMBLZEDLIDOTH 5,

Bioscience, Biotechnology, and Biochemistry, 90(2) : 185-194 (2026)

20253 A 26 B PM,; & REEMICE T2 REFEADIKR
—HP LEELUANEORRBEESEH—

The Situation in Nagano Prefecture at the High PM; 5 Event on 26 March 2025 :

The case of simultaneous influences of Asian dust and Korean wildfire.

HOARIFE - ILFrBREE - RSO
Nakagomi K, Yamazaki T, Sakai F

20254 3 H 26 HD PMes migEHREHNIC oW, REFENKOCEIHORE ERRI 2L, R4
HICoOWTHRE L7z, 2 DFEE, 3 H 26 HDORP PMas ¥ I1Z, 401 8 BiFi#e 2 o &Ml R calic LA L
B, FEOBIERIZEELTTLEFL, TOLRAVIICTAZOQ BBV TS -7, BFE, FHiEo 8)E
4T T, H¥HE1MEIZ 35 ng/m3 %, 1 R REME 13 120 pg/m3 %2 H 2 72 . KM 1, B EE A8 H ) @ 53.0 pg/m3,
1 REREEDS R E R @ 185 pg/m3 Th o7z, EHMICA 3 &, 3H 26 HD 8K 5 10 K 23T, 70 pg/m3
LEoMIERZ, BHEDORHE - ILRURICkE—2%3 ) ofifle LCHh, Zo%k, BHEZHENC
THAICKEE D ICEIEL Twiz, 207D ARED PMos B FHIZ, 20 70 pg/m3 Ll o & o K, %
BlcfEo THRELED O LRI N, PMes IBE LR OFER E LTk, EWL@EEILKFO Z >0 HE K2
EzZoNz, M oRE, IWAFOEELZ L VB Z T2 LB RBIN, ZOF5FILT70~80%ITEL
e HEE SN,

S EBREIT 258, 50(4) 1 203-208(2025)
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Comprehensive evaluation of urban vegetation as
global climate change countermeasures

Hirano Y. *, Kazutaka O. *, Yukitaka O. *, Takashi H. and Jun N. *

Wi, WHAEGEREOE2HL ) LD WRBEREHNE L L Cr/YV—vAv 708 BE2ED T 5,
AW TIE, HHOREBFOXREF R L L COMBICOWTEM LBEICOMAL LFiT2bDTH 2,
WYL B O LR A 50% L 100%ICEE L 2 20k F U A2 HWTHRI 21T o7, BRSIRIC
DWTE, FEOENE=2) v I/ T2 A TRRERCEICEIEBNHBERELHET L2, Ik 5 CO:
W EE ., SEERINE % 0.88kg-CO2/m? EfRE L CERIL L 7z, 72, WIGHRICOWTIE, [IEETLOR
BT — 2 ZAPERERE T T VIS AT L, BVRERERGEE S (NPHTA) 2 FHIL %,

[RY 12—y avofiR, HRFORKTURET 3. &LE 50%D > F D 4T 0.74°C, 100% D> F Y +
TLO04CICEL, TNOORIME FICESE | ERIAALF—HERL ZNICHES COHEEEDWAENH
Hahs, £7-. &b F Y FicB T 28I X 3 COWRINENE & NPHTA oV &S TEBILE 7,

IOP Conlf. Series: Earth and Environmental Science 1582 (2026) 012049
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