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Seasonal Change of Thermal Response of Air Layer in a Red Pine Stand

NER EART B BHET
Mizuki KONAGAYA" and Yousay HAYASHI™

Abstract

To clarify seasonal responses of air layer characterized by a Red Pine stand,
meteorological observations were conducted from April to December, 2006. The Red Pine
stand is composed of matured Red Pine with other shrubs, and is located to the south part
of the Terrestrial Environment Research Center, University of Tsukuba. Discussions were
focused mainly on the relationship between LAI (Leaf Area Index) and heat storage of
the air in the stand.

Hourly data were analyzed to obtain time and space distribution of the thermal fields.
The LAI became the maximum stage in June or July and at a constant value in the
summer season. In the morning, air temperature in the canopy layer rose quickly and
reached the highest temperature within the stand. Simultaneously, upward and downward
heat transportations appeared. Especially, the downward component was clearly shown
through the trunk layer throughout a growing season of the year 2006, i.e. June to
September. In spring and late autumn seasons, the canopy layer of the air performed as a
remarkable heat sink and source compared with summer season, respectively.

Regarding a principal regime related between vertical temperature distribution and
heat transfer within a stand, the followings were discussed; (1) as heat capacity of the
leaf and tree-trunk was larger than that of the air, the canopy layer required relatively
large amount of energy for heating, (2) as solar radiation was shaded by the canopy layer,
when LAI is larger, sensible heat flux from the ground surface was reduced.

The thermal response of the Red Pine stand to the ambient air temperature changes
was strongly influenced by the LAI Consequently, the seasonal change of the thermal
conditions of the Red Pine stand mentioned in this study was essentially caused by

increase of LAI of the canopy.
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W5,

date Air temperature c) Wind speed .[m/ s) Precipitation Downlwa.rd short-wave
*].6m height *30.5 m height (mm/day) radiation (W/m?)
28-Apr 134 2.141 0 296.20
30-Apr 16.4 2.671 0 248.84
1-May 20.4 2.867 0 256.03
9-May 13.9 2.735 0 148.44
13-May 12.0 2.602 11 49.953
25-May 15.6 2.873 3 324.46
31-May 20.4 2.734 0 311.56
1-Jun 20.6 2.367 0 291.70
29-Jun 25.4 2.825 0 282.67
4-Jul 23.0 2.890 0 252.98
3-Aug 26.7 1.853 0 282.04
4-Aug 27.9 1.859 0 287.42
5-Aug 27.7 2.531 0 292.61
2-Sep 22.7 2.161 0 252.84
3-Sep 23.7 2.698 0 256.50
5-Sep 26.0 2.579 0 249.99
20-Sep 22.8 2.280 0 229.42
21-Sep 21.0 2.714 0 205.27
24-Sep 19.6 3.575 0 227.89
9-Oct 17.1 2.316 0 210.46
10-Oct 18.8 1.840 0 192.67
8-Nov 10.8 2.307 0 157.06
9-Nov 10.9 1.802 0 150.00
16-Nov 9.5 2.225 0 137.82
2-Dec 6.1 2.149 0 120.32
3-Dec 4.3 1.652 0 122.25
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Formation Process of Vertical Profile of Stable Isotopes in Soil Water at TERC
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Shiho YABUSAKI" and Norio TASE™

Abstract

Use of the stable isotopes of oxygen and hydrogen has been considered as one of
effective methods to estimate soil water movement. The soil water were extracted from a
loamy soil layer at University of Tsukuba, Japan, eleven times from April to November in
2001, and groundwater and event precipitation were also collected. The vertical profiles of
isotopes in soil water showed large variations near the soil surface, because soil water is
affected by the evaporation and precipitation. The variation, however, decreases gradually
with increasing depth and become almost constant near the water table. Some cyclic
variations were observed in the vertical profiles of isotopes of soil water. The temporal
variations of isotopes in soil water and precipitation suggest that the isotopically enriched
soil water was formed in summer period, and it moved downward during fall season when
intensive rainfall occurred. The time-depth cross section of isotopic composition indicates
that groundwater recharge occurs under the condition that rainfall amount exceeds 50
mm per event. The isotopes in soil water can be used for estimation of the soil water

movement in these places such as depositing of loamy soil mainly in Japan.
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Fig. 1 Study area

Photo 1 Condition at the trench
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Table 1 Schedule of soil sampling

Date of soil core sampling
for soil physical analysis
(Undisturbed soil samples)

Date of soil sampling
for isotope analysis
(Disturbed soil samples)

Z
o

28 April 2001 5 May 2001

5 May 2001 14 October 2001

22 June 2001 15 November 2001

26 July 2001

25 August 2001

2 September 2001

8 September 2001

14 September 2001

O | [ Q|| |[W]| |~

24 September 2001

—_
(=)

14 October 2001

11 15 November 2001

! Soil samples were collected every 5-cm depth.
"2 Soil samples were collected every 10-cm depth.
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Fig. 2 Temporal variation of (a) rainfall amount, (b) air temperature, (c) "0, (d) 8D and (e) d-excess
in Tsukuba for event precipitation from 2000 to 2006
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Fig. 3 &-diagram using the data of amount-
weighted mean event-based §-values for
each level of rainfall amount in Tsukuba

FALAR L O3 IE, 60 1k — 6.7%, oD 1k~
45%TH Y, DIEDA XY bEKOFEMAAKLO
FEIMEFIGHE (2NN, — 82%, — 52%) &
RS 5L, TR N ENEZ IR L
TV ENHENE 572 ZIUIHERA T
THAFEOE A T MRS < 70 o 72 33K
WEHINEREL, MTKZEEL TVWEZDT
hrlEZOEND.

Bk & # T K o [6] AR o o> BY AR 131 5 2%
TELGoHRPIHE SN TS (B 21,
Central Australia ® & 9 IR D RIMVAKLE D F
DH T KO R L D b & %o T 5 s
(Harrington et al., 2002), England ® X 9 1213
IZ[A UfEZ 7R LT\ 4 38 (Darling and Bath,
1988), @5 (i, 2000 : #llE2», 2006)
X\ (Tsujimura and Tanaka, 1998) @ X 9
VZBEIR DRINAR I D T3 HMRAME 2 7R L T % i

Fig.4 Values of (a) 80, (b) 8D, (c) d-excess and (d)
groundwater level from the soil surface
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Fig. 5 Three-phase distribution of undisturbed soil samples at trench (a) on 5 May, (b) on 14 October

and (c) on 15 November, 2001



Fig. 6 Vertical profiles of 80 of soil water in the trench



Fig.7 Time-depth cross section of 80 of soil water
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Abstract
The outline of a Flat Array Type Doppler Sodar is discussed and the field test

observations with the comparison of the sonic anemometer on the 30m tower are shown.
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The Formative Conditions and Formative Rates of Pedestal Rocks in Ishigaki Island,
Okinawa, Japan
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K& BRI TR 2 212X o T, BE T 500
mm/kyr, Ki#ET 152.5 mm/kyr L 5ME I N5,
L72h3oC, BEWOBEEDTH, Rtk h b
3RO RNEVEREEEZ DD L% 5.
COREDENNMAIZL > TH72HENLEDT
HHH) D —MKI, ARG OEMRREE B 5
ZBHERE LTIL, W=, 5k, TH#EOCORE
AKEDEE R ENEZ NS, Kt EETFRO
I, W CAEEOHIZH ), Hkm LoEE
NTHLT, [BESMEICKRELRENDHD LIZEZ
W2 RIFZETIE, R & BB o R s 12
DWC, HIKERG ORI EZRARTH, KiEOH
IRBEW AN E A 8.6 % & E i, B



O TAIKEIE, AIKEBTD99% & Fh
LEWHRERPEONL. ZOKE2S, AIKE
BAAT99% B ENDL T Y TRHIKED D 7 558
IS COBECE DTHGEEIL Z HOTRE L,

FIKER 5705 8.6% T HWEHAIK GO % 5K
EHI TN EVWE W) 2 &b, 2L, A
KRBT DERENLZVITE, BRFEINRT
BIEREPRESC Y, fRE L THESDIEK
HENPKELL LI LERBTE. Thbb, 2
IR BT 5 HEE DOTHGERE D ZARIL, FElEs
AORIKER G OEEZRIZE > THPI S NS,

=t

ARWFZEClE, AEBIZBWT, ERDBEAIOHE
WAXFHTLZLICLY), ZOTEIIEET S
BEEEDOMEN 2GR L. FBEE 25 F
NBAIKEAR T OEEREZHRLZ LX), B

JEE DIEBGRENDO G H DOFE Tz o
TAERIILUTOEB) TH 5.
1) BEEGVIEBRINLSRMEE LT, ERAD

6 ETRICHERRAIIEICEDNL T nZ &
NEETH .

2) BEEAE DB L, EMEINIK LS T
HDHEXLN DML AIKETHD5E @i?#

KEW, L, BATICE NS LK
GERERNPLNEAITY, BRELLTVWEVR) Tk
LHHHENS.
HEE
REFFe 2479 1B L, BHEmfse s (GRiznfse

A, PBREFES 16201009, BfeftEE - HE W
(rfafrges - gl ) e B, BEEE
16300292, Wi7eftseE - EnE) @A L2

3Cik

WY - o m - RABEEE (1987) 0 HIEE
KED “HWERAA O TLAEA.
FOWFZE, 26, 155-158.

ARSI E (1994) 0 W 2 TR R HERE
Y DR 2 & A7 BRERF B T JE DI B
VB BRI O FE RS AR, MR
103, 352-376.

MANE -miM BBl - FKk A-NE
F (2005) : BESE D HHEE SN L AIKE

WEMMOERIC L DT HE : EREICBT
Bl Sk KFEEBEESE Y v ¥ —
&, 6, 17-21.

Matsukura, Y., Maekado, A., Aoki, H., Kogure, T.
and Kitano, Y. (2007): Surface lowering rates
of uplifted limestone-terraces estimated
from the height of pedestals on a subtropical
island of Japan. Earth Surface Processes and
Landforms, 32, 1110-1115.

Peterson, J. A. (1982): Limestone pedestals and
denudation estimates from Mt Jaya, Irian
Jaya. Aust. Geogr., 15, 170-173.

Sweeting, M. M. (1966): The weathering of
limestones, with particular reference to
the Carboniferous Limestones of northern
England. In Essays in Geomorphology, G. H.
Dury (ed.), 177-210. London, Heinemann.

Williams, P. W. (1966): Limestone pavements: with
special reference to western Ireland. Trans.
Inst. Br. Geog, 40, 155-172.

(2007 £ 6 H 27 HAF, 2007 48 A 3 H#)



S RF BRI e ¥ — s, Nos, 41 ~47, 2007

ke 7Ly b2 B EA L IR
— KE DAL BENZ G- R B % —

Field Experiment on Weathering of Limestone Tablets:
Effect of Water Chemistry on Weathering Rates

A& ]

Tsuyoshi HATTAN]T and Yukinori MATSUKURA"

I [ZC®IC

AIKEIIBENER LT WAATH Y, AKX
FH 5 %5 1N T R RALIER, & < IZER
Lo TRY) =2 EDH VA NHENPTERE S U
L. Fo FFICHARICBWTIE, AKEICE O
B E N DA, FBOMOEFHD S % 5E455 &
DLRENELRD, Gibe LT T AR
M (85K, 2000, p.905-909). 9 L72AIK
EHERE O HIE DT EGETR R 2 O ME & R
% 1T, RIKEOALFEREAL, FRICER A =X
KRIREIE RS 2§ 5 2 L IZHEE L ET
H5b.

INETHNAMBEHOFTET, AL LA
AF VEERLERBA L VIEEYBRIL, 1L
S HIF HEE % RO 72028134 v (Smith and
Atkinson, 1976, F&134>, 1989). T DOTFET
FHE SN AL FIIEIRIEEN S, IR A 7 — VT
DREFEEND Z LN TE LD, O L2
TEOREAIKEMVER L72h &) 2 L3
TEZ\W,

—F, EITHIKILFEFEICBWT, ZENERIC
L) pH RIRESEHORL ZEHTPIZBIT 50 )V

A PBRRDOERERA S = X0 LR EE 2B S 20
W23 2 WgEns e 5T & 72 (] 2 1F Plummer
etal,1978). F7z, WEFSHTIIMIEL 2 wA
IR W7 BNERP T TE 72 (Bl
124, 1995 5 #ARIZA, 2000 ; FEAIZA>, 2003
HEE, 2006). EWNERTIIEMAZABIIZT
YIU—=VTELZZD, WA NRAIKEDE
fRA S AL ZHLEPIZTE L E W) FED D
B, LaL, FEERETHE SINZBIRA, FEKRIZ
BTSN A2BREED LI b TS
PEV) FUIZOWTEFIC#Em ST W e,
ENFEER & BAMRIM O R S Al ) Fik e LT
S EALEER D S . EEPBEATHLY 7Ly b
Boafak e BINIREL, &2 —ElHiEE
L7z2fzICEX L, EEoXREREZFHIT 5 FE
DL, W OPDORMERPH LS00, Bt
EALFERL, B TORLEEL T ba—)b
THENEZEHZWICHS2IZTE L &) FIT
Dd b (A - U, 2006). ED720, %<
DOWREVAIKESY 7L v b & W72 E R4
FEEr % £ L T\ % (Trudgill, 1977 ; Jennings,
1981 ; Crabtree and Trudgill, 1985 ; Trudgill et
al, 1994 ; Inkpen, 1995 ; #JE (32>, 1999 ; Thorn
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et al, 2002 : Plan, 2005). L2>L, 25Dl
DL L D3H VA LR LA O 1 g v & % 5
EL2DDTHY, AIREOHIEE T Do R
oA RO TR LERE FEE L, £ O
2L 720013 HE S TnZn,

EE oz, BRBRILHO P 37 Pka itz
BWTAHKEAERZEOSHEOSERY 7L v b
*HWEALERZ 1992 F 5 FE L T b
(Matsukura and Hirose, 1999 ; Matsukura ef al.,
2007). HFIZEAUE IS L 72RO (3R LE
ﬁ?<,m$%f%%$$®m%ifﬁTLt
L2L, AKRGOWMBTHIKEGSY 7Ly bAED
BEOBRILEEZFOPIEIAHTH 72, 22
T, BRI O AR SIS O FER K I E A Y
TLy beRBEL, ToHERBELEMELL. K
T, Zo#Red iz, vaviamEs
Emﬁiﬁﬁ&b")i%@%ﬁ:@iib%? AR D%
ARALHBEIZ D X ) it Bia 5.2 2% 6
[ i %\?Eﬁ&%.

I R EER

. REAHE

%%TﬁﬁLtE HIEREEREMT (IH#E
RET) CHEHLZDDTHL. INEHEZK 345

JEEH1lem Dy 7Ly MRICEEL, Kik
v, JFEER O, SETOE 100y ML
FE Rl LAste s Lz, 38y + (GH15ME)
A YT aOIIAN, 1RER AT REAR R R
CRIL) o ZfEAH a v ka5 %% H/NiLsA
2@ 23K SE T O 1RE (BafIw) 12 1992 4F 12
H28 HICHIGR 72, F72, 1998 4E 4 H 27 HIZ
o1y b (SE) %4 EREHF AT (L
B 2HDLARERBEO V /v FIENICEE
L7z, Z O Hirose et al. (1994) 12X %KL
Eﬂ(ﬂ’(ﬁ)ﬂ ENZLDOTH DL, FiREHEOMNE
i) 2R SNDBE, o a o PRE IO
(ﬁkﬁT@ SiEH A GD EK, AIKERIEROE

(i) % LSIHEEWERRY 5.

FERBAGATR, — B OMEHIMN 2 &8 L2 %Ic sy
PAZVAN %@WL K¥EVy, FFEZEE (10T, 24
Bef), mEEFHN, HEPEOMEEXEY R LFEML
t,wwﬁﬂzﬁﬁgw%ﬁnzﬂifmﬁﬁﬁ
M3 A, 1999 4 12 A LI X 6+
ATHh5. %8, GDEHEKIZIE AKGEEGE
Fr8EEOERY 7Ly M OFEKICHZLTB
D, ZOMFEOFEIL, Matsukura and Hirose
(1999) *° Matsukura et al. (2007) |2 & 1) #ifs &
ncwns

2. REHER

FEERBG A 5 F 8.5 15 (FPAME R BRI
3100 H) ¥ TCo% 7Ly hEEORKMEILEE
2 BRI SR EICBIFAY T Ly b
HELWoOERE (ERHGBRKEEOY 7Ly PE
#) Célo72fEThh), ¥ 7Ly NEEDOERLF
KEMRZLIZTA. 7B, GD#HEAKTOERIL
1992 4£ 12 A 28 H2»H Bl#G S 41, LSHETIX 1999
4 H2T HBRIE L 72, WHEOERAMIZS
NTWBLIEIZHDD, NS0 E#EL Tk
ERBEOEIIRON LV E0s, FEERFG
HEFOEWIIZER L 2w L 55,

WM TS EBRFEG»S Y 7Ly MEE
PEIFEHCTHA L7z, GD EKTOERRRD O
HEXIZLSETOZNIY B REL, ERlTH
JEAHENZ &A%, GD K TIE 2000 H i
BB EDRDTLIIDLRNE R > TV,

FERBAIG D H £ 8.5 AERE R (I 72 SR A T
I GD /KT 3086 H, LSIET3135H) %7
Ly NEEOEFHRIZIGD#HEAKTT2%, LSIHE
T96.9% THho7z. TNHOMEH,S 14EH (365
H) % 7Ly NEEOHAE, TobbEREK
THEEZFET S L, GDEHEKTI3%/y, LSIE
T036%/y THotz. L7zh->T, GD#EHAKTI
LSIED 9.1 fEo#EETCHERS/KT LA LICk
%.
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1. BE2ERTRELKEDRERF

AIKESY 7Ly bOEEKTHEED, GD #EAK
ELSHED 2 M THRL > TV BLHEIZOWTHK
95, —kC, FAToORALIER LT, 1k
FRAL LA &, SRAS RLAREH 722 & o By B
b3 726 <R H 5. LarL, GD K,
LSECIH@EFE CRBABE SN, HRA$2 L9
WCHEMRARKIRIZ 2 ~3CHRETH L. Lizho
T, W NOFEM I T b HURERAFE R X
726w TwnineEz oMb, ¥ 7Ly MK
HIZhb I enh, AKEGEEEBIT S A VYA b
(CaCO;) DEMAEEMRTOELERNTH S &
EZbND.

White (1988, p.119-124) 12X B LB V41 b
DEFREFISILUT O X HIZEHNTES.

CaCo; + CO, + H,0 — Ca** + 2HCO, (1)

B O Atk FE COL ITKHFICHERF LTV AD
bOTHY, TOMFKGFITTICHIRZERTH S,
TEBALRFEAVKPIE T AL E T OIS B Z
DIRBRE 2%,

CO, + H,0 — H,CO; — H" + HCO; - (2)

KB DOZBALKFZOFEN L b L, 2) O
FOSZ &) pH2MEF 35 & & 612, (1) TRL
AN A POBEFRORESND . BFELTT
Tk, KEAT VIPHESNL /20 pH X LA
$5. L72zAoT, pHIZH VYA b OBERICH
WTHEELZIFED 1 2 Thb. Z0IED, Kikid
BRI L D225, S5, BRLE
AF BT HRPICRESINDE PEN L)
T, WA EHEEICREEH-2 5 (FEIZ
A, 2006). ERERUGAST S, AN T AL F
(Ca™) RERMEA 4~ (HCO, ) DUEREEAHIN

T2 L, BRIV A MR L CRANREEIZE
D720, BIRRENEL BRDEEZONL. 7
Vo hA Ky (Ca™) REREEA 4+~ (HCO, )
DFED T IUL, BEUZEE (EC) Ofiid &<
%5720, ECIIBMIREIZ VAL ) e b
2RI 72 5.

REH A (GD AL LSHE) BBt 4
AR SRR LIRS 5720, 2007 4F 4 28 HIZ
EC, pH, KiibB L s x e L7z, FRICHR
KEITV, FEEBRZIZHBWT pH4.8 7V 7 ) i
EFIC K D ERBRA A VREERHE L. b
DMERRER 1 RIIR LIz, BBEKERA 4 >~
UM OZFIIHEE, NN B OREIZRE
ENTEBY, ZO7—5 2 NELE2RICEFLED
TRLZ: FIERBLUE2RICELSLE, GD#E
KiE, LSHEIZHNTHEIZpH, ECAVNE Do /2.
AN OWTIKMETE oz, 2HEED
—SEOENFEMEZE LTIl SN TBY, BF
SNTA T TR ENDEMHIIH L. K
WIZDOWTIE, 2T CIRBEE 22T R ok
Motz L7zii->7T, 2 #2815 bR ED
EWIE pH R EC % EKEOEWITER L Tnb
LEZHNS.

LS HEDEii /KR GD H/K DK, KA H
TKEZRDBEHT S F TORMBRSEBEEL T
5. LSHEOYE, THEA @ L -WKIE RS
HERET BB THIKEG ZEM L, pH, EC,
HRERA A VRN EAT L. ZOMIRE, FEitK
DRI L 72 5 TWAHTAKRIE, HIVHA MIxL
THMEHIZEDVWT WL Z ERFHEHINS.
GD RO G, LR (=) 27 a7y ilfkka
DIEBEIETNLREN, BALk 0%
R BHEEZOLNDD, GHEEWIH VA R
WEINTRWVID, ZOEMBRLRV. Z0
A, pH, EC, FRERA 4 VIRE KV
FEHMTAH. LA > T, GD BEAKDETAKD
HNVHA b EET HHEJ)1E LS HEIZ AR TR B
ICBWEEZONL. ZOBEMEIIOEN, ¥7

— 44 —



CAES

2007 4 4 H 28 HIZEIHI S 7K E & iie

I EC HCO, "% IR i ks
P (uS/cm) (mg/L) (C) (L/s)
LS #E 7.8 235 136 9.3 0.84
GD K 6.8 62 16 8.4 0.026
2R BFICKHETEI S N KE L
. EC IR Vi
bill H 9
HEAH pH (uS/cm) (©) (L/s)
100~300%* 2~13*
& ~ * o
LS 1991~1993 n/a (G55 (N=18) n/a
7.5~7.8 198~230 0.01~ >15%*
il ~
LS & 1998~1999 (N =3) (N =3) n/a (ave. 0.68)
GD {7k 2003~2004 n/a n/a n/a 0.022~0036
(N=4)
. 56 3~14
i) ~ ~7 (ks
GD i 20042005 60~70 N=1D) ) n/a

N IR OMERETH 5.
n/a 37— % Rill & R"d.
*  Hirose (1996) 124 5.

sk LSHEOJEE AT B 1998 423 H~6 1,
#k Yokoyama and Matsukura (2006) (2 X 4.

Ly PEEETHREOEIIKBEIN/-OTHAH
J.

2. BEOMRTHRESIN-ESETRE & DLLE
BAEORIKES 7Ly hOJRALFEEE S, A
FTEHBLLEOL D EREL, FOMELAR
WIZEDRERZ LT 5. AIKELAL OS2 5
% 5O TERT, AIKEY 7Ly b oEfLE
%47 - 7236 & LT, Thorn et al (2002) 7%
BIFoNns. #Ho5I1EAY £ —F v 0 Kiarkevagge
WO BHDOTENICAIKESY 7Ly MO T,
SHEBRICEFOEREZHFEILZ. oMok
BEAIIERAETHY, HTARD pHIL 54 &KW
(Thorn et al, 2001). fAIKES 7Ly FOHE
BT REIRFIYT110%/y TH Y, RiEH L
£27T0.05~285 %ly DEFRNH - 72 (Thorn
et al., 2002 : Table II, p.837). 512, pH AL <,
PR D BN T g THEMA T T AT &R
ENTVE. 1G5 OEBRTHES N/ BT HE

49 H~ 1999 43 H £ T.

DKM (2.85 %/y) (& GD HEKDHERAL T HEE
(33%/y) L\,

—7, Jennings (1981) ¥+ —A N5 7,
Cooleman Plain ®§#FLIHANDOKFIZ3 £y D
FIREDTTTEHAL (40 x 25 X 10 mm) % 7% L,
3AEMOERELLZRE L. TORREK, 027 ~
047 %/y OEEBLTHENE LN, ZOfEIE,
Kifgeo LSHEOEETHEE (036 %/y) &1F
F—HLTV5.

AHF3E & Thorn et al. (2002) %° Jennings (1981)
DOWFFE CTIREBRIMEH LT A K EOFHEP A
&8, WM, [REBESULRENRL LD, BER
EHR TR TE R, UL, FREELL
FoBRBRSEM T, AR TH S NfE L 1ZIZFEERD
T EEE AT S 7 IR R .

IV fEER

B RBR L o> 77 a7 Pt K (GD %



K) EHIKERBOE (LSHE) 128w, A
IKES TV b OBERLEREER L. ¥
7Ly ME 1992 4 12 12 GD HKIZ, 1998 4
4 B LSHEICRRE L7, EBRBGD 58 8.5 4
#EmpDy 7Ly hEROKAEILGD HEKT
72%, LSHET96.9% Th-o7:. ZOfi% E=f
THEICHET L, GDEKT33%/y, LSIE
T0.36%/y &7 0, GDEKTIZ LS EDHK 915
DEETEHADTTATVHSEZEDRHLPE RS
72 GD KL, LSIHEIZIERT, pH & EARE
JE (EC) BWINnb/hEhroi, TOZTEnn
ARG 7Ly POBERKTEEL, FiEHSo
KB IHREND ZEDIRBEND. i
WO L7201, L GKEST LT — 5 %
WaATH) LED DD, FRIZH VYA MIKT 58
MEXEET L2 LI2LD, AKEDHITOR
LR DT FER Z & SICHMEIZ L2, E 512
IRSCHIEZERBLE DS, KA DB C o R L
BE, OKIEBR, VA M EHIOFEOHERIZD
WTHRRET L T E 72,

Eil3

RIFZEEAT O KL, PRI S - BLEERF%E
- JEAERFZE B GRETR S 19300305 WFgefl#
- RARE) FEHLL TV EOHIET
&, FLBREE - KCFWIEE O R E % FIH S
HCW2E, ZOHEREEL, FEISIRENT
v vy — OBIGEREL (BFTE - IER) 12T
E GNAYAYSAYAS

3k
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ZBI B 0E9E 1 — Bk it i B & OV Ik
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BE, 942p.
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Semi-automated Measurement of Gaseous Diffusion Coefficient
of Soil Core Samples Using a PC Camera

Yohei HAMADA"

I ([FC®IC

TR O I APEARE (D) &, CO, R A%~
EVo IRERRETAFIILO LTS, EHIC
DU = AR FORMAD T - KA T O
BB A AT 2 ECEER/INTA—=F—D 1D
Thb. FEHIHBIBNT, BR (1987) Bk
OIER - APRH (1987) 12X > TR SNz, %
fifi2» O BRI D, 2 e 3 % 308 & FERIZRYEL
W oE OFNER IR ORI & #7722 t, Bt
o DMNEIEME Lz GEE - &I, 2006).

COBIZHWEFED Y b, IEHERND O,
BEDE=F ) 72OV TIE, WERED» SO
BHEERE A Ny Ty v FERHOCERIIL,
SEDREMEIFR & 12 O, I v — DIRRIE%
HHIZX > THERL Tz, 2oz, HlEdid
SEMIRIZEEE ORI R TRUERT 2 TR0,
BONLERY T — 7 ORI D REDH -
7z.

T SE M % SV~ BT B 35T A3 b -
TWhEeryH—ogaik, Zx i L THED
Ty a A —ICHEMERERT A LN TES
B, REETHWZ O, BEL VY —(FTT 5 VR
FIRFERT XO-326ALB ; #ra AEABMKHE) 121

W22 S Twiewn, 72, BTz
Oy A4 70— THENZMTH D,
OB O o —I ) T D A X
AT S L) ot s — bR TE 2o
7z.

Z 2 THRRGTIE, TAEZIAFTE S PCHE
Bk D/N A A5 (PCH AT H D\ Web 77 A
7) ZHWT, O, DK RS % #ixIZE =
)73 AFEERREL.

I A&

1. PATLADHE

SR ICBS L7z, O, ko BBkt =
Z) YTV AT AOBEEE 1 KR,

R L722PCH AT L as 446
UCAM-EICIO C, 1/7 4 »F CMOS > #—%
PR, WEKIL 105, &K352x 288K &
VO BHEHLY SAH DU HET, USB 7 — 7V %4
LCPCICHERT A, ZOHXT121F, TS
y —HEEE I CHE T D 720D 7 ) v THRET
Mz ohTBy, Zor)y FTal vy b
RV —%dkh, HATEFMEIEELE %
B, Eal v MRV F—o RO i3 =m0 A

PP R AR B A BB R 2 7E At



DR PEFT O 2B % [E 72 L 72,

WIZ, IATOETIZO,EELYyF—%2EX,
ELLBELEIIAATOEY N - TN -5
KRB L. F2 U —OWRFIREBOT
WCEHEHOA My 7y v F @S, WERG
5 OFE B 23 F — O BENIZREEFR S D &9 12
L7z, Oy — A by T orvFedbil
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The Palaeoflood Record of
Monsoonal Rivers: Central and
Western India

Vishwas Kale”

Monsoon floods are the most widespread and
destructive of natural hazards in India. The post-1950
period has witnessed increased frequency of
devastating monsoon floods leading to considerable
loss of life and property. In this regard, one of the
crucial questions is, just how unusual are these
extreme flood events? The available instrumental
records (<100 years) are too short to provide any
satisfactory answer to this crucial question. In the
last few decades a variety of proxy records have been
employed to reconstruct the frequency and magnitude
of past hydrological events. Terrestrial records of
extreme hydrological events include ‘slackwater
flood deposits’. Stratigraphical, sedimentological
and chronological studies of the slackwater deposits
provide fairly accurate information about ancient
or palaeofloods. Palaeoflood investigations in some
large rivers of central and western India indicate
significant changes in the frequency and magnitude
of large floods during the last 2000 years. In general,
the records reveal absence of large-magnitude floods
during the late Middle Age and Little Ice Age (ca.
1300 and 1850 AD). Historical and other proxy
records indicate that this was also the period of
increased frequency of droughts in South Asia

Department of Geography, University of Pune, India
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Indications of an Accelerating
Hydrologic Cycle during the Second
Half of the 20th Century

Wilfried Brutsaert”

It is generally agreed that the evaporation
from pans has been decreasing for the past half
century over many regions of the Earth. However,
the significance of this negative trend, as regards
terrestrial evaporation, is still somewhat controversial
and its implications for the global hydrologic cycle
remain unclear. The controversy stems from the
alternative views that these evaporative changes
resulted, either from global radiative dimming, or
from the complementary relationship between pan
and terrestrial evaporation. Actually, these factors
are not mutually exclusive but act concurrently. It
is shown that, with the available measurements of



net radiation, despite global dimming, decreasing
pan evaporation was a sign of increasing terrestrial
evaporation, and together with the documented
precipitation trends, likely evidence of an accelerating
hydrologic cycle.

Cornell University, US.A.
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