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Opranusanust 4 NpoBeieHHe MEKAYHAPOAHOM 10J1eBO# IK0JIbI « TaexkHbIe JIeCHbIE IKOCHCTEMBbI
B YCJOBHUSIX BEYHOI Mep3JI0ThI»

C 4 no 17 aBrycra 2019 rona B ropoze SIkyrcke mpoBelieHa MEXIyHapoaHAas MoJeBas MIKOoJia
«TaexHble JeCHbIE IKOCUCTEMBI B YCIOBHUSAX BEYHOM MEP3JI0ThI» Ha JIECHOM Hay4yHOHM craHuuu «Cnac-
ckas Ilage» UucTuTyTa Gmonoruueckux mnpobdiaem kpuonutozonsl CO PAH. TloneBas mikona mpose-
JIeHa MpH (PUHAHCOBOM MOJIEPIKKE MEXTyHapoaHOH porpaMMbl RJE3 (SImonust) mo moaroroBke sKc-
MEePTOB JUIsl PYKOBOSIIECH pOJid B 00JIACTH IKOJIOTUH, KYJIbTYpbl U YCTOMYMUBOTO Pa3BUTHUS B PETHOHAX
Hanbnero Boctoka u 3anonsipes 1 MuHHCTEpcTBa HAYKH M BbICIIEro oOpasoBanus PO ¢ yuactuem
BEAYIIMX MpernonaBaTeneii u yueHsix CeBepo-BOCTOUHOrO QenepaibHOro ynusepcurera um. M.K.
AmmMmocoBa, YHuBepcuTera XoKKaiiao, Snonus u MHcTHTYTa OMONIOrHYecKUX Mpo0IeM KPUOIUTOZOHBI

CO PAH.

Yuacmnuxu u npenooasamenu mesxncoynapoonoti nonesou WKovl

OpranuzaropaMu JIETHEW IIKOJbI sIBISEeTCd MeXAyHapOAHbIH Hay4YHO-UCCIIEOBATEIbCKUN
HeHTp no Ouoreoxumuu u kiaumartoioruu BEST mpu Huctutyre ecrectBeHHbIx Hayk CeBepo-
BOCTOUHOro (exnepanpHoro yHuBepcurera uM. M.K. AmmocoBa (1.6.H., mpodeccop Tpo-
¢bum MakcumoB) n YaHuBepcuteT X0oKkkaiino, Amonus (mpodeccop Atcyko Cyrumoro).

B pabote neTHe# MIKOMBI Y4acCTBYIOT 25 MAaruCTpaHTOB M aCIIUPAHTOB M3 YHUBEPCUTETA XOK-
Kaiino (Snonus) u CeBepo-BocTounoro enepanpuoro yuusepcurera uM. M.K. Ammocosa.

OTH Kypchl JAlOT OTIMYHYIO BO3MOXKHOCTH JUIsl BCEX CllymiaTeneil pa3paboTaTb COBMECTHBIM
Hay4HBII MTPOEKT, BKJIIOYAIOIIUI M0JIEBOE HAOIIOAECHNE, aHAIN3 MOJYyYEHHBIX JaHHBIX U Mpe/cTaBile-
HUE Pe3y/bTaTOB MCCIIEIOBAHUIN B NOCIEIHUN A€Hb KypcoB. Bo BpeMsl KypcoB CilyliaTenu Takxke I0-
CEeTAT 3aHATHS 10 MUPOKOMY criekTpy Hayk: Hayka o 3emiie u Okpyxatoieii cpene, Knumaronorusi,

MCTGOpOJ’IOI‘I/IH, FHI[pOJIOFI/IH, ®du3noaorus paCTeHI/Iﬁ, SKOJIOFI/I}I, JIecoBOoACTBO U T.1.. OTOT ONBIT



JIaCT OTJIMYHYIO BO3MOXKHOCTh MAarucTpaHTaM M aclHUpaHTaM, 3aHUMAIOUIUMCS UCCIIEIOBAHUSIMU B
Pa3IMYHBIX 00JIACTAX HAYKH, TOCPEICTBOM ILJIOJOTBOPHBIX JUCKYCCHI U OOMEHOM OIBITOM C TEMH,
KTO paboTaeT B APYrux 00JacTsX.

bbun npurnameHsl MaruCTPaHThl, aCUPAHTHI U JOKTOPAHTHI HE TOJIBKO C ACHUPAHTYPBI OKPY-
aroten cpeasl 1 Otnenenust PecypcoB Oxpyxkaromiei cpebl, ACIUPAHTYPhI CEIbCKOTO X035SHUCTBA,
YHusepcurer XOKKan10, HO U TaKXKe ¢ APYTUX YHUBEpCUTETOB U3 Poccun, SInoHuu u Apyrux crpas.

Jns crynentoB u actiupanToB CBOY u MHOCTpaHHBIX yYAaCTHUKOB JIETHEW LIKOJIbI MPOYUTATIN
JeKUUU Benyiue ydyenble: npodeccopa Atcyko Cyrumorto, Tomonopu Cato u Illun Harau, nomneHtsr
Aromu Koranm, FOmMuko Musmoto u [llyHcyks Teid, a Takxke yuensie u3 Poccuu — 1.6.H., mpod. Tpo-
¢buM MakcuMOB, KaHAUIAT KYJIbTyposiorud, AoueHT Jlena CumopoBa K. reorp. H. Anekcannap degopos

1 K.0.H. UBan Yukuaos.

Tlonesas nexyus Yuxuoosa U.U.

Poccuiickue MarucTpaHThl M aCIIMPaHThl HA JIeCHOW HaydyHoH ctaHumu «Cnacckas [lags» UBIIK
CO PAH ocBounu coBpeMeHHbIE Hay4YHbIe METOJUKU U IPUOOPHI, MO PyKOBOACTBOM HAYyUHBIX Kypa-
TOPOB, IIPOBEJIN YETHIPE CAMOCTOSTENbHbIE HAYYHbIE HCCIe10BaHU. POCCUIICKUMM U MHOCTPAHHBIMU
cryaentamu u3 Snonun, Kuras, HnoHe3sun nccienoBaHbl 0COOEHHOCTH BOJHOIO OOMEHA JIECHBIX
IKOCUCTeM, OyeT NPOBeJeHAa NHBEHTAPU3ALIUI0 MEP3JIOTHOIO Jeca, OyAyT OLEHEHBI IO JIUCTO-
BBIX HMHJEKCOB PAacTEHU! B pa3M4HBIX THUIAX Jieca. B 3aBepmienun, B ropoje Sxyrcke B CBOY
YYaCTHHUKH JIETHEH LIKOJIbl YYaCTHUKH JIETHEH IIKOJIBI MPEACTABIIIN 3aKJIIOYUTEIbHBIE HAYYHbIE OTUE-
ThI II0 CBOMM Hay4YHBIM HaIIPABICHUSM.

B pamkax mporpaMMsl JIETHEHN LIKOJIBI IPOBEAECHBI HAYUYHbIE dKCKypcuH B I. SIkyrcke B MHCTH-
TyT Mep3noroBeaenuss CO PAH, Uncturyt 6nonoruyeckux mpodiaem kpuonutozonsl CO PAH, kynb-

TypHble mporpamMmbl B Myseii mMamoHTa M I[lapcTBO BE€YHON MEpP3JIOTHI, MPOBEIAEHBI KYJIbTYPHO-



MacCOBBIE MEPONPUATHS (3HAKOMCTBO € UCTOpUEH U KynpTypoit SAnonun, Kuras u Poccun) Ha necHoi

cranimu «Cnacckas naas» UBIIK CO PAH.

Jlexyus npogheccopa Amcyxo Cyeumomo

3AKVIIOYEHUE

MexBeJOMCTBEHHBIN MPOEKT IO MPOBEICHUIO MEXYHAPOIHOW JIETHEN MIKOJIBI B Poccun ¢ yya-
ctueMm yaenbix OUILL AHI CO PAH, Briciieit mxoibl (CeBepo-BocTounsrit DenepanbHblil Y HUBEPCH-
TET U YHHUBEPCUTET XOKKAi/10) MO3BOIMUIIO UCTIOIH30BATh TyUIllie HApAOOTKH KKIOW U3 TpeX Hayy-
HBIX IIKOJ ¥ IOCTHYb KaY€CTBEHHO HOBBIE PE3YNILTATOB, MOTYYCHHE KOTOPHIX HEBO3MOXKHO 0€3 TaKoro
CHUHEpru3Ma.

Bupneocioxkersl 0 MNpPOBENCHWUM TMOJEBOM IIKOJBI JOCTYHHBI 1O CIEAYIOIIEH CCBUIKE:

https://www.youtube.com/channel/UCPExThJJ-gIFYS_cAPuZEuQ/videos
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PE3OJIIOL U
KpYTJ0ro cToja

X1 mexayHapoHas moJieBas mkosia «TaeKHbIe JIECHBIC 3KOCUCTEMBI
B YCJIOBHUSAX BEYHON MEP3IOTHD»
23 aBrycta 2019 rona, r. fkyrck, Poccusi.

C 4 mo 17 aBrycra 2019 roana B ropoae fAxyrcke (Poccust) mpoBeneHa necarast Mex1yHapOHast
nosieBast mKosa «TaexHble JIECHbIE SKOCUCTEMBI B YCIOBHUSX BEYHOW MEp3JIOThD) Ha HAy4HOW CTaH-
nun «Cnacckas [Tanp» MucTHTyTa OMosorudeckux mnpodiem kpuosmto3onbl CO PAH npu ¢unanco-
BOH MOAJEPKKE MexAyHapoAHOU mporpammbl RJE3 11 moAroToBku sKCHEpPTOB A PYKOBOISLIEH
poiiu B 00J1aCTH IKOJIOTUH, KYJIbTYPBl M YCTOMYMBOrO pa3BuTus B peruoHax JlampHero Bocroka u 3a-
noJisipbsi © MUHHUCTEPCTBA HAYKH U BbIciiero oopaszoBanus PD ¢ yuactueMm Beqylux mpernoiaBarenei
u yueHsix CBOVY, YHuBepcurera Xokkaiino, Anonus u MHcTUTYyTAa OHOIOTHYECKUX MPOOIEM KpUO-
muto3oHbl CO PAH.

Y4acTHUKHM MEXTyHAPOIHOM IIKOJIBI OTMEYAIOT, YTO B HACTOSIILIEE BPEMS CYILIECTBYET peajbHas
TEHJCHIIMS YBEIMYCHUS TeMIIepaTyphl BO3AyXa Ha OOUIMPHOMN TEPPUTOPUH Mep310THOrO perruona Ce-
BEepO-BOCTOKa Poccum, KOTOpasi OKa3pIBaEeT OLYTUMOE BIMSHUE HA KIMMAT THXOOKEAaHCKOTO PETUOH, a
najee Bcel IU1aHeThbl. Jlo cux mop He ycTaHOBIJIEHA pealibHas POJb MEP3JIOTHBIX 3KOCHCTEM, KaK HC-
TOYHHKOB MJIM CTOKOB MMAPHUKOBBIX T'a30B 7151 THXO0OKEaHCKON OMOTHI.

VY4YacTHUKHM LIKOJBl OTMEUYAIOT HEOOXOJUMOCTh paclIMpeHHs] HaydyHO-00pa30BaTeNbHBIX MEpOo-
MPUATUN IO KOMIUJIEKCHOMY MOHUTOPUHTY IPUPOIHOM Cpebl HA BCEM TEPPUTOPUN KPUOTUTO3OHBI.

VY4YacTHUKM IIKOJIbl YBEPEHbI, UTO KOMIUIEKCHAs pa3paboTKa HaydHO-00pa30BaTEIbHBIX MPOEK-
TOB 10 TaKUM >KM3HEHHO Ba)XKHBIM IpoOiieMaM, Kak Ii00aibHOEe M3MEHEHHE OKpYXKarollel cpeinl U
M3MEHEeHHe OMopazHo00pa3usi, 00eCceunT Hawlydllee B3aUMOIIOHMMAaHUE MEXJY YYEHBIMH pa3HBIX

CTpaH, PaCHIMPEHUIO JPYKOBI M COTPYTHUUYECTBA.



The LAl of Larch Trees of Forest
in Spasskaya Pad




Introduction

/

L A1l X/ LAI:
990060
9905 4
Area of total leaves

~N

)

Area of plot

J

@ to measure crown interception
"to estimate carbon balance

Most important
to know environmental factor
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Introduction

* Permafrost

*Dominated by larch Permafrost Larch(Larix

To reveal LAl caj ande”)

Predicting environment change in Eastern Siberia



The Aim of This Field Work

Evaluation of the LAl of Larch tree of forest in Spasskaya Pad

ﬂ

LAl of one Larch tree (we cut down) - LAI(1)
- LAl at plot area (50 X 50 m?) > LAI(2)

12



The Flowchart of the Experiment

[Cut down Larch tree]

{

[ Collect needle Ieaves}

il

[ Measure weight, size, number ]

il

[ Apply these for all Larch tree and calculate

l LAI(2)
[ Evaluate LAl in plot area

13



Methods about measurement of LAI(1)

|

g8 <1.Cutdown 1 ,,'\ N\ /) /“’
™ Larch tree and N%
4 collected branches

)
1 T
\)\\\/\/“\\\H \tl/\\\ »

N
3. Measured the |\\ \| \\}\\"\\\<\ Nty
: \ \\\l\\\HW\ =
projected area of |\ \\\\\} ¥ LN =
the Larch tree—> \’/,\\/)\l/\\\' /\li-’\/\\\\\
2. Collected all needle leaves \l| /\ ’\/\//' / ’l/’/‘/:/‘\\\\r/{/<;
| =)
4. Using this information, calculated LAI(1) ,\ ,\//\/ /'\ /\/\,\’\( :\/7 N
7 o = e
LAI(1) = Total leaf area / Projected leaf area \\\//é/'//// //’/t\:_‘\\;,



Methods about measurement of LAI(2)

1. About 80% of plot area has Larch tree’s projected area, so multiplied this
number to LAI(1)

2. Calculated all Larch tree’s LAI (2)
LAI(2) = LAI(1) X 80% of plot area / whole of plot area

10m
- Red:Larch

T REIEEEEiasy | The proportion of red circle area
I >80% of all area

15



Data which had Used to Calculate LAl
R

Projected Larch tree area 18.84 m?
Weight of needle leaves (at once scanning) 616.7 g
Leaf area (at once scanning) 2,718 mm?
Leaf mass/area 0.2248 mg/mm?
Total weight of needle leaves of the tree 6,496 g
Total leaf area 28.89 m?
N
80% of plot area 2,201.75 m?
Whole of plot area 2,500 m?

— using these data, we got LAI(1), (2)
LAI(1):1.534 LAI(2):1.350



Discussion & Conclusion 1

The LAl of tree:1.540
The LAl at plot area:1.357

v¢ vs Larch forest in Japan

Japan(tarix kaempferi):5.6 Vs This study:1.357

Precipitation j‘>
. . Leaf area
Light condition




Discussion & Conclusion 2

The LAl of tree:1.540
The LAl at plot area:1.357

3 Relation between age and LAI

300 4 —e— Larch LAI

To measure LAI
of

NPP component

Larch NPP (gC-m?-y)

i T different-age trees

0 40 80 120 160

Age (year) 250~3007???

18



Result & Discussion (about calculated LAI)

The LAl of the tree: 1.540
The LAl at plot area: 1.357

The Larch tree has a huge LAl - because it has a lot of needle leaves
The LAl at point area is nearly same - because of same reason

19



Birch, willow and alder LA

Group B



Introduction

* Birches are typical trees for secondary forest.

 Alders and Willows are typical shrub in this taiga forest
ecosystem.

« Soon after a canopy gap is produced Iin the forest, birch trees
grow much faster than larch trees, and later larch trees grow.

21



Alm

e LAI of leaves of birch, willow and alder trees are measured.
* Total LAl will be also used as ground truth date.

Goal

LAI will be more accurate than conventional indirect methods.

22



Method(field work)

1.

U1

Measured major and minor axis of each projected area of
birch, willow, alder

Counted number of leaves every brunches each tree

Measured randomly major and minor axis of 20 leaves each
tree -

Collected randomly 20 leaves each tree
Scan collected 20 leaves
Calculate LAI(not scan data and scan data)




Method(calculation of Projected Area )

d

N |~

Projected Area=a/2 X b/2 X1

y 1
— . S S . S S . -
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/

Method(Calculation of leaves area)

Not scan data \

20 leaves

band

Scan data

|
N
\ 4\ /
N L

@e Leaf Area=a/2 X b/2 X y @alyzed 20 leaves area by Fiji

25



Method(LAI)

Total Leaves Area=

LAI=

20 Leaves Area
X number of leaves

20

Total Leaves Area

Projected Area
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Total crown area

50m x 50m investigation plot [m"2]

occupuncy rate

larch 2201.75

birch 1059.20
willow 382.43

alder 86.74

Distributions of crown area at Spasskaya Pad larch forest site.
Red: larch, blue: birch, orange: willow, and green: alder.

0.88
0.42
0.15
0.03
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Result

not scan data LAl occupancy (%) LAl*occupancy rate
Birch 0.87 42.37 0.37
Willow 0.54 15.30 0.08
Alder @22y 3.47 0.04
scan data LAl occupancy (%) LAl*occupancy rate

Birch 0.72 42.37 0.30

Willow 0.47 15.30 0.07

Alder 3.47 0.04

28



Discussion

Birch Willow Alder



Discussion

- Birch trees are not so high LAI value.
- Willow trees are so low LAI value for occupancy.

- Alders are shrub and high LAI value.
So, they can get sunlight efficiently in larch forest.

30



Conclusion

- We could measure each trees and estimate LAI In
total crown area.

- LAl method is effective in total crown area.

- We need to measure more sample and investigate
sunlight environment in field.

31



Surface vegetation LAl
in Spasskaya Pad

Group C

Aug, 13,2019
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Introduction

After the extreme wet event in Spasskaya Pad, the understory vegetation has changed

a lot, but later, the forest environment returned to a dry condition, as is the vegetation.

LAI=
one-side green leaf area /

ground surface area

https://eu-interact.org/field-sites/spasskaya-pad-scientific-

forest-station/

I/‘
das
“‘ 4‘7

x>
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Objectives

Determine the LAI of
understory vegetation from
3 different plots (50 cm x 50
cm) in Spasskaya Pad

Figure out the current
condition of vegetation in

Spasskaya Pad

34



Methods

Experimental site:

Spasskaya Pad

62° 00"

- 62° 30'

- 62° 00'

http://globalcryospherewatch.org/cryonet/sitepage.php?surveyid=66
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http://globalcryospherewatch.org/cryonet/sitepage.php?surveyid=66

ecosystem: boreal light taiga, pine, birch,

meadow, mixed forest

‘ Larch Forest Towel
Path

Pine FForest

Grasslund

Larch Forest

http://w3.jamstec.go.jp/iorgc/hcorp/data/database/cdc/siberia/sub4.

T ot

N

html
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Methods

choose 3 typical
areas

Collect all leaves

Separate leaves

Measure weight

Scan leaves

LAI

presentation
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Collect leaves

Steps

Separate
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Scan leaves

Measure weight

WL
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Scanned leaves A-1 (parts)

Processed image
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Results

before
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Species

Weight (g)

Al Vaccinium vitis-idaea (dwarf- ~ 19.73

shrubs)

A2 Lathyrus humilis (dwarf-
shrubs)

0.70

A3 Arctons erythrocarpa (dwarf-  5.76

shrubs)

A4 Pyrola rotundifolia (herbs)

0.80

Table 1, Weights of vegetation in A area
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before
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Species

B1 Lathyrus humilis (herbs)

B2 Vaccinium vitis-idaea (dwart-
shrubs)

B3 Arctons erythrocarpa (dwarf-
shrubs)

B4 unknown

B5 Salix s.p.(shrubs)

Weight (g)

1.45

16.10

0.50

0.13

0.62

Table 2, Weights of vegetation in B area
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after
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Species

C1 Poaceae (herbs)

C2 Linnaea borealis (herbs)

Weight (g)

10.11

1.30

Table 3, Weights of vegetation in C area
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Lathyrus

humilis

- N
Arctons
erythrocarpa
N J
A and B
area

-

<
Vaccinium

vitis-idaea

identical species
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species

Lathyrus humilis

Arctons

erythrocarpa

Vaccinium vitis-

idaea

A area

B area
0.70 g 145 ¢
576 g 0.50 g
19.73 g 16.10 g

Table 4, Weights of vegetation in A and B areas
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Total weight (g)

M A area I B area

20%

I/‘
o
“‘»4‘7

Ko

C area

Figure I the total fresh weight of all

arcas

49



Discussion

Table 5. Leaf area of different plant species

Area A leaf area Area B leaf area Area C leaf area
Al 79332.1 Bl 22754,5 C1 41472,1
A2 10830.6 B2 91619,6 C2 16323,4
A3 92066.6 B3 6723,9 total 57795,5
A4 5080.2 B4 2680
total 187309.5 B> 10426,6

total 134204,6

Table 6. LAI of different plant species

A B C
LAI 0,75 0,54 0,23
Percentage
ratio of 48% 32% 20%

weights 50



LAI 0.75

Figure 2. the percentage ratio of le

Area A

mAl

A3

a of different plant species in area A

leaf area

79332.1
10830.6
92066.6
5080.2
187309.5

mA2

A4
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Area B leaf area ‘;ﬁ"«
»
Bl 22754,5 e

B2 91619,6

B3 6723,9 B
B4 2680

B5 10426,6

total 134204,6 g5

LAl 0.54
mBlwB2mB3mwBad BS

Figure 3. the percentage ratio of leaf area of different plant species in area B

52



= ®

r

LA| O 23 C Area C leaf area
C1 41472,1
C2 16323,4
total 57795,5
uCl Cc2

b

Figure 4. the percentage ratio of leaf area of different plant species in area C
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Conclusion

* From the results, the species of plants differs
considerably in 3 close area ( distance around 10

meters).

* LAl has a positive correlation with leave fresh
weights.
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Group D
Root system of larch tree



Introduction

Larch tree

?

Permafrost

How Is root distribution
on permafrost?
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Alm

Understanding the root system of larch tree
by following 2 tasks

Task 1 Root mapping with rod

Task 2 Digging the soil and observation of cross section
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Method (Task 1)

» Root mapping
- Using shovel and rod, we searched

around surface

root
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Method (Task 2)

» Dividing section 10cm square

» Counting small roots

» Measuring diameter of larger roots, 80cm <

soll moisture and temperature

10cm square | 100cm

6.6Cm

40cm~

. Observed area

Organic layer

Active layer

Permafrost

Not observed
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Method (Task 2)

» Dividing section 10cm square
» Counting small roots
» Measuring diameter of larger roots,

soil moisture and temperature

Small roots
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Method (Task 2)

» Dividing section 10cm square
» Counting small roots
» Measuring diameter of larger roots,

soil moisture and temperature

Measuring soil moisture

Measure soil temperature
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Result (Task 1)

» 15 cm depth
at 2 m distance from tree

> To 0.7 m distance from
tree, no branch out

Top view

Larch tree

2 m

11 cm depth

9 cm depth

15 cm depth Fallen tree
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Result (Task 2)

 Soil temperature
- Surface : About 10°C
- 80cm depth : About 2°C

¥

Temperature decrease with depth

0-10cm

10-20cm

20-30cm

30-40cm

Depth

40-50cm

50-60cm

60-70cm

70-80cm
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ReSUIt(TaSk 2) Roots number

O 10 20 30 40 50 60

>Roots number 0-10cM I
- 0-20cm depth : 40~50 roots 10-20em j
- 50-80cm depth : ~15 roots
»Average root size - shem
+ 0-10cm depth : 3.4mm g J0-40cm - [——
. 20-30cm depth : 1.3mm O 40-50cm  —
50-60cm M
60-70cm [N
70-800mF. o
0 1 2 3 4

Average roots size(mm)
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Soil Moisture (Colored with Soll type)

DISCUSSIOn 1 2 3 4 5 6 1 8 9] 10
A 13.9 10.3 10.1 14.4
B 13.7 20.8 10.7 10.2
C 14.3 14.4 17.2 16.2
D 9.7 6 23.5 16.6
E n/a 4.4 4.3 16.9 28.2
F n/a |n/a 9.3 10.9 30.1 13.5
G n/a |n/a |[n/a 25.1 6.8 6.3
H n/a |n/a |n/a |n/a 5.2 22.2 8.4

» High soil moisture above and in cray soll
—Clay with few gaps prevents moisture penetration



}/ 21 3| 4 \b5| 6] 7| 8 10

Discussion A of 4 3 o

B 1 8 6| \ 0| Of 3 1

» Roots distribute in places with few ° 0 I °

clay layers D 6| 4| 7| 4 5| p| 2| o 0

—Roots prevent few gap soil E n/a| 3 1| 5/ 5| [i| of 0 0

« But, Sand is well drained, water 1| Jo| o o 0

reaches permafrost 7 ol o o ;

—Larch tree can’t get enough water N )
@

 Larch roots distribute deeper.
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Conclusion

» Soil temperature
* Ocm : 10°C
- 80cm : 2°C
—From 1.2m depth, Soil is frozen
* Roots number : Maximum at 10-20cm
* Root size : Maximum at 0-10cm
 Big root reaches in deeper soll
—For using water above permafrost
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