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Characteristics of Stable Isotopes in Precipitation at South Slope of Mt. Tsukuba
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Abstract

We analyze monthly precipitation samples collected at six sites on south slope of Mt.

Tsukuba from January to December in 2006. Precipitation amount is relatively large at

an elevation of 450 m. Seasonal variation of stable isotopes of oxygen and hydrogen in

precipitation at all sites show similar tendencies. In July and October, 6°O and 8D values

are relatively lower because of amount effect. In January, low 6'°O and 8D values are

caused by a snowfall. The d-excess values of precipitation are lower at summer period

and higher at winter period. The local meteoric water line is expressed as 6D = 7.78 §"°0
+ 12.6 ( = 0.939). The altitude effects of the precipitation of §"0 and 6D were calculated
to be —0.1%0/100 m and —0.9%,/100 m, respectively. The altitude effects at Mt. Tsukuba are
relatively lower than the common values those have been observed in Japan.
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1R FHAICBITEKED L OERMVAELT—% (2006 F1 H~12 1)

TP-1 (30 m) TP-2 (160 m)
Month Precipitation EC pH 50 8D d-excess Month Precipitation EC pH 50 8D d-excess

amount mm  pS/cm %60 %60 amount _mm___ pS/cm %60 %0
January 343 2838 6.7 -12.9 87 162 January 293 2438 6.7 -132 93 12.7
February 544 208 4.7 938 61 18.0 February 637 196 54 938 60 182
March 30.9 293 49 7.1 38 18.6 March 41.3 26.7 45 -7.8 -45 17.5
April 73.0 24.4 6.1 6.8 39 152 April 81.2 293 6.1 -7.0 -41 153
May 085 187 61 63 40 101 May 872 453 6.1 63 39 115
June 1255 282 60 61 -41 7.9 June oL7 142 55 15 -51 8.3
July 2324 115 71 -105 74 9.6 July 2299 02 77 -0 T 8.6
August 86.6 19.9 6.6 -74 -52 7.1 August - - - - - -
September 943 10.7 54 6.0 34 138 September - - - - - -
October 227.0 8.9 66  -108 76 104 October - - . . . )
November 69.1 11.2 52 -84 46 208 November - - - - - -
December 1234 189 57 97 63 148 December - - u u u =
TP-3 (275 m) TP-4 (450 m)
Month Precipitation EC pH 5'%0 dD d-excess Month Precipitation EC pH 5"%0 SD d-excess

amount mm__ pS/cm %0 %0 amount mm___ pS/cm %0 %o
January 409 129 63 -131 00 142 January 329 263 62 -135 93 148
February 995 113 49 -104 64 187 February 738 202 47 -106 66 189
March 48.0 203 43 -8.0 46 179 March 399 304 43 8.4 50 176
April 105.7 19.2 5.6 -7.5 -43 17.0 April 81.0 30.4 53 76 43 17.7
May 1212 134 5270 -44 117 May 1035 167 57 68 43 110
June 1362 210 48 -80 -4 100 June 1190 141 53 .78 -53 9.9
July 2958 113 63 -108 -77 9.0 July 2265 145 56 -115 82 103
August 1013 170 62 80 -35 83 August 838 183 53 80 -55 93
September 183.2 7.0 52 63 34 160 September 1090 284 54 69 40 149
October 284.8 29 61  -108 50 1LS October 265.5 538 61  -113 78 124
November 1127 8.1 50 93 54 2Ll November 745 143 51 92 52 218
December 1783 7.1 45 -100 62 178 December 146.1 9.6 54 -100 62 181
TP-5 (640 m) TP-6 (871 m)
Month Precipitation EC pH 80 8D d-excess Month Precipitation EC pH §%0 8D d-excess

amount mm __ pS/cm 960 %60 amount mm  uS/cm %o %0
January 36.1 20.7 6.3 -14.0 -97 15.3 January 31.5 263 47 -14.0 95 16.5
February 56.6 280 49 -108 -67 19.6 February 58.7 17.0 47 -10.6 -65 19.1
March 37.0 31.8 52 9.2 -55 18.5 March 42.1 243 4.4 95 -56 19.9
April 85.7 298 5.1 -8.2 -48 17.5 April 89.1 229 49 8.4 -49 182
May 119.5 17.6 5.1 -7.7 -49 12.5 May 120.4 98 55 8.0 -50 13.4
June 127.4 1438 5.2 -8.5 -58 10.0 June 136.0 16.5 44 9.0 61 11.0
July 293.6 103 81  -I15 -82 10.0 July 264.1 25.0 55  -11.8 -84 10.5
August 110.4 17.6 5.1 -8.3 -56 9.9 August 102.5 163 4.7 8.5 -58 103
September 190.2 11.0 55 -6.9 37 18.0 September 144.1 6.4 5.6 7.1 -40 16.9
October 2913 5.4 60 -112 -76 13.8 October 160.2 55 57  -103 -68 144
November 97.4 13.0 53 -101 -59 220 November 88.9 109 48 102 -60 21.7
December 207.8 8.6 5.7 -10.3 -63 18.9 December 1373 76 57 -10.8 68 18.8
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T EBI A S TE S 1A B VWIZE R ST B
720 (RRTAR—LAR—Y), BN ZHRE L
72 R A TIZBR D RIGAR D E EERI R A D & b
NRTVWEETHLI LD, ZOMOEERED
BOEFIGERN LTS EBEbN s, mEE
DAEMOFIHMEIE, 60 13 —0.1%/100 m, 6D X
~0.9%/100 m Tdh 5. HARZHOREKDZEF
iRl OB R ((REM) X670 1k -0.2 ~
—0.3%/100 m, 6D £ —2.0%/100 m TH 5 & &
NTBY (FHEH - HIE 1983), Ihoofis
R 2 L FWEILOEENROMEIE RS v

fth o> M CELM S NS ERN RO —Bl AR &

ELIITIE6"™0 : —0.4%/100 m (FFEH - 3

1983), HFILTIE6"0 : —0.23%/100m, 6D :
—2.0%/100 m (&S - 25, 1999), A r{ETid
8"0 1 —0.29%0/100 m, oD : —2.33%/100 m (/&
B 25, 1994) 7% SR ERN RS L D
b TWAL M H 5 —FT, Eulo 6°0 :
—0.19%/100 m, 8D : —0.4%0/100 m (/INERIZ 2>,
1997) %, kil 6"0 1 —0.14%/100 m, D :
—0.95%0/100 m (FFAF1Z A, 2002) DFFFED L9
WCEERNRAV NS WVEZ R L TV 2 HIE b 5 5.
S o LR 12 B\ T 1987 4 9 H ~ 1988
8 HIZBUM S 7zf5 R (Sanjo, 1990) T,

H2Fk KHIIBITABKORERMVAKLORE
JERhE (200641 H~ 12 H)

"0 3D
(%0/100m) (%0/100m)
January -0.1 -0.9
February -0.1 -0.7
March -0.2 -2.0
April -0.1 -1.1
May -0.2 -1.3
June -0.2 -1.3
July -0.1 -1.1
August -0.1 -0.5
September -0.1 -0.7
October -0.1 -0.7
November -0.2 -1.5
December -0.1 -0.5
Weighted mean -0.1 -0.9

BEKDEFERF 1L 60 0 —0.14%/100 m, oD :
—0.68%/100 m Td V), xtHE L-WMIZRZ S
75, ARWFZEx R TDH 5 FHIFHE O & (21EF T
HAERL TS, FLEILO KD FEAA IO
FERNRAAHF NN S o TV B EKFE LT
&, FEICHKE 25 FE (k#ER) oMH
R, FEIC L A HEBRMOE:, FWHEARED
PSS T b o TV AETOTHLEE LD
i, ZERNMNARLOZACIZHEAIZL ) —#ED
ATHHT L EFE L., FHEILICBT 5K
KOBENFIZOVTHIZERLED D720
&, BKZLLL LAEZEDONY — v E RS
THHEHZED TOLLENHLLEEZLNS.
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SUpk s #HE C AR Z FRIL, g - 9%

oMbk, UTOHERPHOrE L o7,

1) BEKE IS 640 m THIXMIZE L o TH
D, BESGEIZZOMIICMVET S0 LM
bits.

2) BEKD 60, oD ® AZ LI T oM I
BUWTHFEBOMEZ R L TWw5bD. 2006 46
77 E 10 HORGARAE AT I %2 5
TBY, TNRBEKENE L1270 TH5H
(FNERE). T/ 1 HORMAKRILIZE O
BeZ b TRWEZRL TV,

3) d-excess DEHIEALE AL &, HEIEL,
AFTIE &) FEIZEAHEEICH 5 bh
TWwWh, ZHUEREKRZ 725 TR D@
HRLTWa.

4) EEOM WIS OREKD d-excess THIZAH XS
AR WVEZRLTWAS. 6§ AT 7 I A
DOFER, S, WA & B R RESE O
TEDTRIE S 7z,

5) TP-1 ~ TP-6 O 47 — & TR 7= H k11
DEERDRIAKME 6D = 7.78 6"°0 + 12.64(r* =
0.939) TH Y, Craig DRKHMEE ITITME U



Ths.

6) BEKRDOEERIIL, 3~ 6 H THAMIZH L
HoHbNTW7 (80 T-0.18%/100 m, 6D
T —1.4%/100 m). FEFHfEIX, 601 ~0.1%0
/100 m, 6D 1£-0.9%/100 m TH Y, il
HAOFHME L ) 2/ hsnflil o Tn
5. ZOZRERE L TRREMOFHIZ L 55&
WRTHZTE DN M b o T 5
ZENEZLN, HAIZLA ) —BEICL D
FRAAZEALD A TIEFHITE 2.

LthiE, BAKOFERARIE & SN OFERK,

KEDT =% % LT, IMKIZBIT A KDEE

HWIZOWTER LMD TY X720,

Bk

KWFERATH IZH 720, BKEEDOKE % BT
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TR IR L £
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EE=5 ) Y 7L BRA - KIEBRSOH] ©
P&z b CEMLE L7

3Tk

EIEHE - HED - ARAEER (1981) @ [REF
AR 2 ERRIAK R KA WEKS
Wigs, 249p.
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