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Estimation of CO,, CH,4, and CO fluxes from seasonal snow area, Rishiri Island in northern Japan
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Measurements of atmospheric CO,, CH,, and CO were made continuously using a Cavity Ring-Down Spectrometer (CRDS)
along with the measurements of equivalent black carbon (BC), ?’Rn, and Os in the seasonal snowpack area (Rishiri Island)
since December 2012. Atmospheric CO,, CH, and CO data showed variations on time scale ranging from a few hours to inter-
annual. In this work, to know the representative values of these gases on larger spatial scale, first we examined the diurnal
variations caused by the exchange between atmosphere and land surface by using the 2Rn exhalation rate from Rishiri Island
(Yoshikawa-Inoue and Zhu, 2013). The %’Rn exhalation rate (3.0 mBgq m 2 s) was estimated on the basis of relationship
between #?Rn exhalation rate and SiO, content of geological constituents, which agreed fairly well to the value determined by
the chamber method on Rishiri Island. The upper panel in Fig. 1 shows a CH4-CO, scatter plot in January 2015, and the bottom
panel July 2014. In July, during the diurnal cycle CH, often decreased along with increases in CO, in nighttime. Nighttime
CO, fluxes (ecosystem respiration) estimated by ?Rn exhalation rate are comparable to fluxes at the Japan Flux sites in
northern Japan. CH, uptake which often showed a good relationship to the CO, production was observed throughout the year.

FEIE KL T H 5 AHRERIFLBICB W TREAF O bRHE (C0) . A4 (CH) KO (C0) DRIE % .
7'F w7 51— (equivalent BC) . 7 Kv (¥Rn), AV (0,) &b, 20124F 12 HX Wy ET 4
B AT NV HTER (CRDS) Z2 W TREREIIIZAT > CT&E 72, B 641

; ] T Bk R R — A OB R RS, AR DR B
o 1 HiE, Shb ORI OIEE COREBEBED 2 L Thb, 0D
1050 | 1 EFTBEEMICERL, ZNHDOHADKG—HREDLHIZONT, H
; 1 BHENBAERETH S Rn Z#HWTHET L7 (Yoshikawa—Inoue and Zhu,
2013), HUFE /DD *Rn 77 v 7 A%, FlLEOHE T Sio, & A& L

2050

1900 |- ]

e 1 OBMRICESOTHE L 3.0 mBq m? s) 272, Z Al
LR - - - - 1 RBBRPFTIECF v o N —IEIC L W RDTz 2Rn 7 F v 7 ATIFVMET
5 mm ' ' ' ' ] 5. K1, 201447 A& 20154 1 Ho €O, & CH, D 1 537 —X

2000 | I RFay bLEbLOTHD, T AN CO, NN & EIT CH, AT B Y

FHE RO B, ZHHITHZELDNZ— A8 €0, & CH, THIZ A2 > TW
] 2Z&&mRLTWD (KM Co, MR, CHAKRE) . Rn 77 v 7 A%
1 AOTIHE L 72K €0, 7T v 7 A2 (ERERNLOMNR) 1, &0b
1 Bendckae<imL, BAZ I v 7 A% A hOIARTHT T v
. T ] RERARETHo, £, CH OB ARIZERMAE LB S
w0 w0 oS0 w0 g3 K DA C0, DAERE & BAFRBRA R LT,

CO, (ppm)

1950 |-

1900

1850 L

Figure 1. Atmospheric CO, and CH, data (1-min average)
in July 2014 and January 2015 observed on Rishiri Island.
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