ISSN 2765-6012(Online)

Research & Annual Report 2019
Seoul National University Arboretum

No.31

B>
A7a ll.\
(ro 2 )

4\_ )
x‘..\.
M,muvvvvv«qﬂ



__O
B
Gl

o]

el
Br

oK

or

o
T

or

B

o
%0

K
oK

—_—

I

K

4. _H_T\C—)]

10

11

I. %=

13

o“_u.
E

21

- 29

3. Al #e

34

o

-

]-_I

4. oA

38

__o._O
oK

nE
E

42

=T

ofo

o] g
iof-

43

2. 71161—



-
__OE

Br
oK

&r

or

o
OB K

— N

o

70
oK mw.m
K TE “W 4._

o
<
©



10

B

0

oll
ar

m_

&r
or
nl
T

ofJ

<+
&

ol
==

) =]
= % S5yt

R

Qajtet At

]
e

—

<

or
ey

oK

U B 7Y AE,

e
__o=_

ar

HAl

al
—3

g &

<r

—

Klo

L)
o

oK

o

fiod

oF
ojn

sy

259

(U2 Aojg)e S <

o

oK

o

Bl
ol

Of
E

v AAA AAE Ssh o

=
=

Ao o

=]
=

Al
A

0
o

or
‘oA
o
T
™
e

or
<

_—
110

olu

wr
B3

oK

3) At

o
of

it

H]

ofr
i

o

Tor



ol

gl

afo

B

1967. 10.
1971.

o

6.

A=)

1,517ha% 722ha 5902 o]

“
o
ojr
<

o

Gl

5

(NIA 72

2]
=]

1974. 12.

7.

1977.
1979.

se0®

=
=

Tori 4l 794.96ha

3.

AA| WAL 1,516.96ha

o
)

3.

1980.

1982. 10.
1983.

5.

Klo

o
)

2.

1985.
1985.

104 7 214:33(1986~19954)

S|
(o]

N

AN O] AN Q
49559

3.

1988. 12.

1992. 12.

1996. 10.

1998. 11.
2001.

4.

;A_.ﬁ

<

(176mi) Al

=
O

olo
HE

o

)

200% 62135

o7 A

=

o

2003. 12.

)

3

(A11

4.

2005.

2.

2006.

jud

A

A Al

(O

s} grg(ErRAn]AR A9)

2011. 12.




e

e

oM

afo

Bl

@]
<|o

2017. 11.

2017. 12.

Tor

2.

2018.




ot
KO

o

N

o 4%

o
=

Lt.

7]

1974. 9.

1984. 8. 31.

1.

1984. 9.

1.

1986. 9.

3. 1

1988.

wE

1.

1994. 3.

wE

1995. 10. 24.

1997. 10. 24.

1999. 10. 24.

8.

2001.

28.

9.

2001.

wE

2002. 11. 12.

wE

B4

1.

2004. 3.

1.

2004. 8.

B4

1.

2008. 8.

3.

2010.

3.

2012.

wE

2015. 10. 16.

2017. 10. 16.




10

B

—

el

o
70

BK

4r

5 9]

g

2017.10.16.~2019.10.15.
2019.10.16.~2020. 1. 5.

<L
=
Kp T
.

]
© &
o ‘Bo

g

2017.10.16.~2020.1.5.

<k 2
E

Kp o
o0 =

N.
=
~
(@)
(&)
N

o
Tor
ﬂH
sl
<k 2
_ln_ ~
o ol
.AL g
R A
o =
m.o
mMO
o
Ho
.
K
o 2F
M-

2017.8.1.~2019.7.31.

<+
7 e

<F
T

8]
N oA

2017.8.1.~2019.7.31.

o
<

E

T ol
ob &

2019.2.18.~2019.12.31.

2019.2.1.~2021.1.31.

2019.2.1.~2021.1.31.

o
oF
__A__l
oF

2019.2.1.~2021.1.31.

< =0
o o

w e
<lo &r

oH
~r

o]

<+

- 20199 129 220

o%
B

1o

A

R
|
<

o

)
|

B!

o]
o

Kk

™
K

AL
100

4

—_

7D




10

B

oM

- 229 0lA}o]£(2019. 1. 1.~2019. 12. 31.)

00
e

To
5]

p—

o

on

2019. 1. 1.

2019. 2. 25.

o
=
ol
ol
)
|

Bo
[m]

2019. 6. 30.




10

B

oM

3

1967. 10. 21. A} A|94

A

A A483=

1992. 3. 18. 7] A6l
1997. 12. 23. 4] A|1081

2001. 4. 6. 3] A|1180
2006. 2. 27. #= 1531
2016. 12. 28. A} A|2056

1976. 4. 1.

A

3

3

k=X

3

k=l

W

of wat "

g
o

1 A23x A3

ojn
ol
70

ol
700

)

oA

ol
v

or

o

SIEIGE

1. =uielo] #xd

al
=

2597

2.

29 AZ
4. 5%0] 1

I A A=

5

A3 (

o
Bo

OD

XO

oK

_EO

NEAY AR AR

of A|Age,

.
100
_—

o

)

3. TAFA

o

1o

A5z [AA



10

e

oM

o

A6z (A

ol

29

B2xd

1’gel A4S 7Hd A SollA,

(e}

=
o

L=y
[}

)

ol

ol

o
o
oF
o
of

A7 2

o

to eg919sl(0

MICE

O =
o°°

|

SORS

Hotof

|

+299] 29

0]

up
o

w
CR

ol

i

~

o

of

ol
.,

o
oF

—_—

o]
o
<P
o

100
—_—
o
__O._
o

N3
oo

)
o
o
oF

L
100
—_—

o

7
r
Bo

of
il

.
100

A

]_

o]

o

=

i of

al
P

2. W39 A%

of

ol
0

X
v

o

xr

;A_._.:

® A e

o

T

A8z [AAT]



5. ==& Of4t
7t E=|A
2 B 19 ZJ3yoH() )3l
71 A8 & 2,585,000
w0l 29,169,000
HE@)2d xpu) e u) 3,192,000
2 D3]
w7 oo 2] AR & 576,000
7| e}l vt 2ta]u) 8,071,000
E ofAlY] 348,000
]2 4y] 1,800,000
He(e)2d o] 7,000,000
2 D3]
wasm 2o AQEy| 3,516,000
AlS] Al 24| 2,243,000
HaANHoq L) 23,300,000
g =) 4,804,225
86,604,225
L, SEHoM2H
T B 19 H3PA(YH) L]
A 2L7|RHA] 14,639,130 A 7] 2GR}
71 A b= 2,992,000 CAIE, ZUFE 2H3E
gu| gy 3,000,000 ¢ W2 24 FF7H 5
ofy] 1,118,000 =Ul&7oly] A1
4,332,000 LLEL WHR(SA]) 24
Q17| 10,000,000 #ofp=d FusluSATE B4)
6,000,000 FREA(FLITE QIin])
A 42,081,130

10



7t EA|

y| 1

BB

A (mi)

Tobt AdE AR 56-281A] 9] 23"A|

3,557,212

]_

ol

A

AT

F 1149 9] 6Lx]|

LA

5 AF 999A] 9 3

A

A 23

5,777,058 =}

S

Sl

o}

PAA] WAL MEF 92-6 9 14EXA]

220,882

Lt A=

|

H A (i)

X

2]

—

._AO
‘Bo

__O._
5

Kk

49.58

AF 11-2

<N
KD

4.95

=

Tor

e
o

=

ol
ofF

2

=

o}
oF

B

Rt
e}

&

176.00 T

AF 11-2

of

At

33.00

92-6

Ho
up

—

2

T

o
<

=

;AO

‘I,

10

=

;AO

‘I,

11

11



K oo
5K W M 5K

of W A ok
I

- N M < WD



1o
o

K-

Of
E

@

{[n
<n

2019

oo

Ho
K
oK

Tor

2

N
ISe)
<
;A_.ﬁ
_:_l
.
jan]
'~
oT
....Ano
[ _._._
_.,_l
T
-
of p
=R
m
< o
o <
<F
4
Hm ol
i
o o
il
G
T %0
o o
< Kk

3
o
oF
ol

~
Ko
<
<l

T1
!

14.

20

22.

27.

O

mis!

o
,_Arl

\\

o
el
e

Tor

10.

17

20.

22.

5.

ORARES SHRORAA EA}

23.

5.

ORARES SHRORAA A}

26.

33

31.

o
s}
7o

ojm

9.

7.

oF
=

AR EN

il

371

&
(¢

D 73t AR
J—ll_]‘.—v

o)
= d

1} HISAA

Tor

Mo

~

S
o~
N
=~
ﬂ
~
oK
o
_—
~N
w._un
|
Ty
H|
o
3
o+
or w
< T
<+ =
A
T B
oy
o) <o
ol
ol Mo
N
<05

18.

P
v

(e
]

=0

H
it

H
<}

Tor

—_

<P

120

o

[<}

13



8o
ok

24

H
ofr

Lt AR

)=

oA

—_

o

_—

d

—

}\%J‘l_}o

ji
o

Aed +

719 &0,

2oyl A4t A S

|

(o]
= ©

<P
A

o

Aredof o

2) 22 WSTZIW 8

g oM st 9 Ul 2 I(EAS

(arbor@snu.ac.kr)

ofo
jip
A0
|

H]

713k Al

i

Z2U18

(@)
<~
i
g8 &
Z
am
N
<
S
%o H_v
) )
GL ~
am
B ~q
Ulo
EEA
— A_ _u.__| m
K
w| <]
A
T m
<F T
<lo o
X X
T s
<} G

oju

B

L]t

H] 1

‘Bo
i

H]

27

A2 (arbor@snu.ac.kr)

Q]
=

)

=]
o

3:30 ~ 5:00(90

AL 0B
2E s

%

A

=Z2|A [-ON X2

14



1£ro

T

K-

271

54~10¥

272 ja

BN

ol

<
l

o
oh

AEREIE

<}
Klo

Ul

2718

ol

ojr
)l

34~102

o
<k

|

&Ko
o

el
el
=3

i

gl

1=171)

!

m]

ok
ol

Ell

§ s A4 of

5

e

9

ol

0

I

oOx% ©

ol
e}
oK

—

KD
1K

o

o 7t2

o

o

o

mj
_
B
oK
KU

o

B

H]_T_L

N

(5%)

(%)

5.0

70

or

F

o

<+

4.3

71

THEE A4

4.3

67

- 7

oh
o]

9426% (4

5.0

35

. 8o

of

10418 (43]

oL EAlE]

15




Al

0jd 2.371% 3te < 16:00 ~ 17:30

2ol

g 1MFE £EQY 10:00 ~ 12:00(7Hg ol o] )

0fd 1,471% 3tQ Y 16:00 ~ 17:30

AN O] AN o] -

A& (arbor@snu.ac.kr)

[e))
=

<k

=d =&

o

9 o1&

- o}o]

o8

=

o]
PO

A
L

(olH )

7,

ol ofo]E0] &2 Hi¢L =2

9

ojoflA A&

re
A o

=

|

1! A
S0

2 R AY - oY ¥E —

o
w

H] 1

8

KO

75

11

49

32

156

25

o=27cH

(3|
]

=) Sshd =4

5 39)

713t 20199 449 ~ 104(

(10:00~12:00)

120+

AT 9

H] 11

~

Bo D

o =0 olo

(60=2)

_—
~N
i
Yy
&I
o T
T
<{ <

g

olo

vl

“
(60+)

16



H] 1

o

AR H|(

o

(o)

‘Bo

Tor

160,000

324

4. 30.(8h)

150,000

309

&

ol

e

B!

150,000

309

10. 1.(3}hH

460,000

924

M

=
oR

=

s

2 OF7HH|0]

I+
ol

I

o)

=7|8H2737) & eIy 2779

ol

il
El

Klo

8

At

=4

&

ol 712 7ke] 80% ol

ofo

E

e

O

%0

K
ol

of

s

« FERRBIL A% (108)): 49~79

RE @

3]
=1

o

IS

2019.4.2.~ 7.6.

(5 191)

10:00~12:00

(27%)

o

<0

A
ol
Ulo

K

H]_W_

AR<dH|(2)

=

o

ol

o

5,450,000

10

27

of

4] 1

oo

PRt

A

K-

.
ol .
=g
ol ﬂn_
=)
Bo Ki
Z0 O
%0 o
Ho
<}
4
= of
“d W
%o ofu
o
I |
o
T
<}
N~
N mﬂe
< =

7o _sf

B
BT

oju

of

olJ
U .

oF %

17



H] 3

Al 2

[e]

15H

S

[e>

A

e | w G B .
Tl T Fl TG TN
o R | __}%j_L. @L_. __}%m_L. 4o ki
o B B | T R I e B ol I
ol | go F o T mr KF | mo T | mo X | °F mu T
K| Zool| o RO | g T morE | =W | K = 0 ot
ol o of H o | p = o 2 X
Bzl w0l A w2 m T <
Ho Ho Ho Ho <
ol
ol e
ol =
- T KO
5K 5 w8 e o .
o = =T o R o o
I = T N A s 5 =
TP wla =z qE @Y T
BRI ETAIE T AhT| R ot R
K S 4r —_ Tl oF = o H
Floy g @ TN " EoRon 5 —
4 Mool | FROT of & | ael| W P R .oAl A =
AR BRI R T . TE2Y |Tigr
5 | ol —_
I Lo I T I o M H B ol Bo o D
_._._-_ m_AuO D_K ﬂ ,__lm,ﬂM 0_1\_ ,OI W
" ~
o - | Ap HE e & oo < g oF
M 5D Kir or < of N | zn =D s tlo =/ S Y T n_r_L
% T N N T i B e o
a2 B x|y BTugl Hlerdf T
5 =N ol oF & | orok | KX oo o 2 * X
= . R B - = B < = 9 2 F or &
Ky T = < b oo K <+ <
K 3 ™| n_AH_ — = (g
UIE or w2 %o %o
q4 T H K oot
g . . RO Q0 <k o R RO o
— — o~ S ~ ~ <~ O~ ol N K 0oP Wl
| g L W T | g g I ST = —
5 © = o7 o T > or < o o < T on
Gt T S RT HloH | o =z
< ) © o~ 0 o)) 1 E- ©

L1 A])

F ol
18

o olop7](4]

RHei 0] (=

S

=
ix

oJo}7]

o]




<

%0

K
ol

[CER—
.
B o s
ol =

<

o =

]_

r
il

of

JlODﬂ.Al

11~127])
(1071)

(17]~971,

]_

Gl

<

]_

ol

il

Gl

245
110 ]
T /P ﬂ
o or o

g
T X
|1

=

S

e

O

= 6o ﬂ_.

7 = U

~ mﬂo i

= N I K]

&

oy A

,_II”H E_E __Oﬁ __Oﬁ

N T T

Z0 W o ofu

o T T T

ﬂ
AL
(@]
= o
& ol
7
0
vd

H]_ﬂ_

%
~N
K]

ey

&

ol
KP o

re
o o

97]
(2019. 7. 30.~31.)

16

16

&

Tor

Ko

107]

12

16

ox

{p | <

ol | o0

%0 | &

Ho

= p—

,.rn_ ~

ol o)

go | &

M| °
o
N
o
N

o~

~o

©

o |

. —

»

—

o

o

o

Tor

Ko

(2020. 1. 14.~15.)

ATA

19

20

127]
(2020. 1. 16.~17.)

o

Tor

Ko

67

el 4

o
o

- %014 A= Yop

<
ol

IR
Li[H]

=r

717t 2019. 8. 16. ~ 2019. 11. 31.

19



g

‘Bo

ol

o

o

SAPAIE: 9AI~13A(4A17E/1), 30

: 1365 At EAF mE(https://www.1365.g0.kr)

By

Al

bl

St
=]

A AR HEEA

Ko

1o

o
—_—
~

AT 128] 937 Aol

o
w

SBEW

20



1o
o

K-

St
=13

[}

]_

Pl

[}

°

=
o W 20184

3ol <]
vy

[}

o
o

§ sl

o % chepyol

0

9
2
£

o

=

il

44, 84

=

REERERRER

TP

ol
"

o

olJ
BT

70

2) g 4

e 132e)

o
1,

21

)

(98] =A})

A% ZAY
~ 2019. 11.

al
=

T
i
il

il

fo

Kl

: 10m x 10m

L=

ZAF 7|12 2018. 9 ~ 2023. 11(5

ZAF 717k 2018. 9.

A Y8 A2E

3) ZAb Y MY RAL 7Y A3 (AR 27



gl

2+9(2018. 9. 5.) 27+9(2019. 10. 1.)

A

Sim

& ! i Sk '.'__, 2
374(2018. 9. 5.) 37<4(2019. 10. 1))

22



Viola collina
SoEANE

Eupatorium rugosum
MEFsEFU=

P i 2 S . o
Arundinella hirta Spodiopogon sibiricus Miscanthus sinensis
M 712 M

23



b

o0
7]

ol
ol

Of

<r

1) 2

or
of

—

<

_~
o4

ol

70

2) g 4

J)

AR FA A

At F=2E(Index Seminum)

Ko

L
100

7% 367HA)

A

A} 34%

=
<)

117% 11874

AH BRI 15718,

=
o

Tor

0
Hlo

0}
aF

oK

A AR A7

2]
=

Ko
Ho

ulo
r
<o
Ko
<
=0

ol

24



1£ro

g

K-

mr
ojr

o)
old
oT

ok

P

o0
o | o | o | W
o | /O | BO | HO
jup
ol | Ho | Ko _mnﬁ
E._o BO | ®O ﬂ_u
E o | NP 20
TNT| A =
T | ol o
| & | .
—_—
_:A
or | <R | mr| op
o | oM | T | ®&O
jup

<0

ol
o

JAF 20199 = 10 30¢€ ~ 31¢(1
45 1559 FAH 2 AR

A

St
=]

Hoj 719

g ol 3§ =

(15%)

mr
ojr

KD

U_.}D_.
5|
%2%
S LR
i
do | o | 7
u_|u_|

T | ok
WﬂA_ewﬁmﬂ
bo | B ®
ok

U_.mﬂamu_.
e AR
momm__uaﬂ
A

I

Ab W 14702 22713, 44% 16370

=
[

25



oAl AAEFE, AARALE 5
s 1,000m oAl ANE BEE B

SPAL 17 SPAk: BHI Y 220099 AIFO2 SA4E 3
qejg Ao A RE

o|l‘l

Clematis koreana Thymus quinquecostatus — Dracocephalum rupestre

Aol Ed 2(3] 7 A1) Ul 2] 3H(3] P Al =) GIE(s]H A=)

26



1) 2

or
of

—

<

_~
o4

oju

93% 43871A

178% 1,07974

132% 56371
65% 36071 A

S|
=i

o] Al

Al
2]:
BE o]4]:

171%
Al

o

E o]

E
A B2 Y Y BE ST

B3 o2 215% 803704
25A) 209

oS Bl 315% 36871

-
S
S

=
S
H

)=

2t.

Kk
H
o
oF
oju
gl

<

D

oK
=
of
D

~<r

dlo

o
ohy

—_

<
o

<F

oy
oK
oy
<k
Tor

T

=
=

2 ololg Atz 7

H

2) Uig ¥ w

ol

K]

~

B8l

ol

- BRAHMS:

[ ==]
g

27

dlojEHo] A 4 E o]

],

fi

[}

At

71 9
R

9

20174 1
- & 20189 A= AlE, 2019 %= 902% 10,3227

i S

-



o B AA 52F 627

DB 4= |z 897% 10,2124 (=38t} 2,950, Wit 2,183d 5)

s B IF o 371¢ 574
- The Univ. Tennessee Herbarium(TENN): Phegopteris koreana - -(2474)
- Aloft) stol QAR Luzula sp. AT

- ADAIFGALZERI S Y oUEHA AlFe BEE AA]
o BEW Y470 gig, 119] 139
- WAFR =2 4 Cornaceae, Eriocaulaceae, Juncaceae

Acer, Euonymus, Lespedeza, Sophora

28



At
=
4
=2

AdEAE A

EEEEE
"ol 20199 1

2 A7 SRAER

v

ot
=k

°

st

H
ol
Py
5l

487
ol oAk

[9)

3|

~
o

st #1714

2

[e>
i

2 20009 11 A1%(199.81)
- oAt 20183 270 8

g 247t oAl S A

3. A2 2|
A,

B

o7
Y
K
on

g WA= o

3

a

ke

otz ¢

S
e

4,796,000
(A7) =

=2

8,327,000
A

= -

—1OR:

a —1°

g) 3%
)
oron Al
29

2}t
a=
L

14,467,0009
2|Ab 2

t
2001d 29 &% & 20179 1297HA] A

—

o oAl ¢
g)

—1OH:
e |

)

(@721 2) AA]
712 2] (@At

(eFo8

AP717F: 2019, 11. 18. ~ 12. 26.

- AF 4 H:

A A
O o
2

m

QFFA] 200431

A,
o192

S|
=

o, B 1x2 R

al

o

AN

oAt AlFEU
ol

-

- By




)

| ok

2] 22 (

olp
%
B
—_—
file}
ofo
o

o

B84

AL
00
o)

Al

al

|

Wl %

~ 11. 15.(5¢)

2019.11. 11.

=

oFA] Q12

A=
T

stglon], apAo]

kol 60m” A%/

0] 835

o

——
ile]

w_L

30



W A(

)

o

A(

ol

| — |
K N B
~ | B | np
il

A
T e
Mo Mo | ~F
JE1E:

|
H| M| &R
i

K

oo KE
L == A
M | o | To

o | &

A2|(2019. 6. 18.)

27|

31



S Iotis Hel

1) Ef

%0

K

or
<+

o

C)

_—
<_01_

2

a
e

2) 7HLt2] A2y

g )

7] Ao At

TR
23

o

al

) A1)

6004~

32



1o
el

N

22 190m =4

stol wa

Q9

S|
(o]

=z &

(600m) Y &= AHAH

2) MU Bz 24

AtdEl 7l golu 227] £717h A

al

4 So] 2o ofalgol YA

5

M 222 600m 24

= e

Al 47|

3) MEoret 734

iof

m7]= A2

%

A2

7] =

33



-IE'I

2t

]

7k B4

4]
o
51
Th
or
w0
<

e}

50
&0
oK
=0
T
ol
1o

oju

%0

K
or

o

B

P 857H)

1 8571,

VS
L

o}

A& 15071,

- B 3207H(

- EX]:

ni % 10=EA] 937Fm (6.0%)

al

34=X] 15,542

= 47§ & 131.88m (100%)

N

o

B

H] 11

A 2

Al o

85

AL
00

_~—
o

85

150

A2

320

O3 AR e

34



oD

oW

S0

o

4. 17. (8}

el

o

40

)
)

<k

(

5. 22.
11. 4. (

11

or

22

)
)

ojr

(
(

11. 21.

11

<k

11. 27.

97

2|

1
<

F

Lt =72l

e

_2_____
<H

4

0
ud

ok

<

t

k

1) =7

H]_ﬂ

)
)

o

3. 25. (

o
ar

e

B,

4. 22. (

o
o

T84 A °

o
o

e

7. 19. (&)

ok

8. 30. (&)

oA
or
100
=

o

oF

%P

ok

9. 20. (&)

35



7l
Jo
¥
oF
— o0
g iy
g &
S o =
X o 1
o =
2 ~N
e S
X g 8 o
_ !
GL I 5
= —~ . o
N Wy
(@) ~— ~— _IT
= z 2 9
o X wo . . Bt R
a3 - o o — K
__o_=_ " __o.._ e — ~
Ho.ﬂ ol ol PR )
B « | K o
™ 3 R L
<P =0 I ~ <7
10 ﬁ Xy o R WO oD o
S H_.E T .. e ....A-O
ey W< o E
< & < ol el A=y
. . . | | | R

39%
2.5m v

o5

36

2

m

100
(308)




1o
el

K-

37



iofo

E
E

)=

or

AL
100

2) the

2A AEY HE HAW[Botanic Gardens Conservation International]

(=)

e

o

<k

R
o

<

o

e

- AA:

20199 9¢ 19¥9 (&)

KD

ofo

o

ey

KH

Klo
oK

17 7S5 AE AE(EEUEUE o 35)

12.12)

(2019.

3

o0
IH

aF

| AppLt

ol

o

JF

E:

Lh)

202 19799 3t

S
-

Aol A Abeo

ahslel 7ol o] Al 3r) 2]

=]

Z2HE 7]

o
o

o

-z

oju

A7y

=

FAAY B

3]

A

|

3]
=1

o} chet Afheh wake] ¢

ol
BA

ol
oju
KD
;O_I
ol

i

oD

RElo] ATt FaelE

38



el 20204 1% 289

HEOIHR 598 srAde 49 igawa o2
Seoul Mational University Arboretum Newsletter

“sEle| AfTpLiSE”
| M&CIZD fEe| Eo= Sofoct

E

MEOistn SS(H3 YLF)2 20199 128 KRISS HIEFZ A
(HE S E)2RE ROl AL A01EE 715 20t U5 HoIES
A S o AAstECt

JISE FHO MRS HEE AT RN, UAMH U= H2t2E Fo| I
SlollM AL 1o LR 2E| AE THA7H 193730 B3 0|AE 23 Y
S0 B HREO 20iE UR2 AR, 1943 0)= WL OF GA
IS0 SUIFCE CrAl 1957 38 IYRZI|SHLLE SHA 7|92
3042 LIRS S8 012 AL (USAID/K)E S5 SH0| 872 HEe| 4e
£ KRISSO| 302E 7|3 Ch KRISSHIM 0| LIS2RE HEE0] 7|28 4o
& MIALIRI 22| £FHUE HIRE 100 7 7120 715510 2 BUE0|
wHe 2ary LS uE 4 e i

Ol AL

FES| D83 d= M B2AT Oh(Woolsthorpe Manor)
Off = 80| 350H0| {2 0| AR 18160 RE2Z 7t
A7t 0| AFBIOIA CHA| H21SLE 18204 LRI ST Ciais)
J2E{7|014 40| RI2HE BATIA| OISO O 48] Al Y
it
FHO ARYLR = RH2 oy T, AZ el AlCH Abeel FE
oZ MY G4 538 Y0 ¥ MAR SUHCH

24, =AHH

39



oh) FE252| 502 &4 T[]

Metistnsag

_: 'l‘l) -1 ":.— o~ " - ol —
A2 CHeraet 2 2o gsh=

2 2 .J'\»-;_'ftl.._'i_'f}:’. ?ﬂgjﬂ?ﬁ I 2 730

LI A = LS

= .

nT-a3
ik BENY "IN

2019
FUSRAD A=
NUIRYMR A TR ON

B —

e 7
o LA

£
21229

T2 12090 = 3im
= B eim -eie

LUR-R - L

40






1. 20|82
E

2 = 20144 20154 2016 20174 20184 20194
1 0 3,694 3,106 1,447 1,812 1,812
2 1,775 3,921 3,111 2,505 2,241 2,241
3 11,270 9,508 9,098 9,381 5,887 5,887
4 9,191 8,718 10,395 9,176 4,987 4,987
5 11,915 13,898 12,439 11,151 6,645 6,645
6 12,265 8,814 12,028 11,684 7,607 7,607
7 10,690 8,436 11,700 8,754 6,928 6,928
8 13,841 14,267 10,376 10,900 4,260 4,260
9 10,818 8,987 11,543 8,391 6,927 6,927
10 12,895 12,926 7,823 11,090 7,573 7,573
11 9,358 8,879 8,181 7,785 7,281 7,281
12 0 7,178 4,611 3,479 3,311 3,311
A 104,018 109,226 104,411 95,743 65,459 65,459
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2. 7|4
7h = 7|H4AR
[ 7|2 PAES-]
Z| in| 2| Z e 12 Omm ° ——
o & MR 2z LHF 23| ‘;';':* jﬂ_ ii} (E%) (m/s)
da = Sy = oTE @«
1 -3.4 4.2 8.4 -9.5 -14.6 0.6 0.3 73 8.1
2 -1.2 6.1 14.9 -7.1 -13.2 426 28.2 1 96 8.1
3 4.8 12.6 17.7 -1.9 -6.6 35.9 231 1 74 9.9
4 9.7 17.5 27.9 2.4 -4.6 48.5 17.7 2 75 7.2
5 16.4 25.8 325 8.0 1.3 354 23.7 1 73 54
6 20.3 27.5 33.2 14.0 8.6 83.1 411 2 82 4.5
7 24.4 29.7 35.2 19.9 13.9 1786 66.0 4 85 1M1
8 25.2 31.7 37.0 20.6 145 183.1 41.7 3 88 7.2
9 20.5 27.3 30.7 15.7 8.1 180.2 694 4 88 9.9
10 14.0 222 29.0 7.7 -0.2 68.9 28.5 3 86 54
11 5.6 13.6 21.3 -0.8 -7.2 116.5 39.2 5 84 6.3
12 -0.3 5.8 14.3 -5.7 -148 275 8.6 86 8.1
A 1,000.9 3875 26
g2 113 83
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. A
L. S 7|42tz
=1 712(c) Z+E(mm) L
3 2 2 A o 1% tomm S
Yz ] ] 2o EHW zm 0§

- ¥z 33 ¥z 33 Se  gzear  ax (%)
1 -1.6 4.7 8.8 -6.3 -10.6 0.6 0.6 70
2 0.4 6.5 14.0 -4.4 -95 447 243 1 72
3 5.7 12.4 18.4 0.3 -9.0 67.2 26.4 2 75
4 11.4 18.6 294 54 -1.0 47 1 204 2 72
5 18.1 26.4 34.6 11.4 5.6 48.3 18.1 2 68
6 21.7 28.3 341 16.8 12.0 72.0 36.7 2 77
7 257 30.4 36.3 221 17.8 196.1 108.3 6 78
8 26.7 31.5 36.5 23.0 17.4 126.4 46.7 3 72
9 22.3 26.8 304 18.0 13.1 201.9 80.6 4 79
10 16.0 21.3 27.8 10.9 3.0 73.1 25.6 3 78
11 7.5 13.4 20.7 3.7 -3.9 92.2 41.6 4 73
12 1.5 5.8 14.3 -3.0 -10.8 26.2 6.2 76

A 995.8 4355 29
Wz 130 74
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