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R AkS+EENNRERSZ — MASZEAR & B—HKEGFHBERR
S, KEREN B REA AR ZERE (Wang er al, 1976, 1990; Khalil e al,
1990). kS FPRMMSABESEBEEIERRZTL ERSZEAABRARANE,
KA P R EE RIS R, EHmE S RBFERIMERRNEL, UEERASH
BT R4y, e RS HED 4k (Meszaros, 1981; Street-Perrott, 1992}. |

MigE L+ EREBHRSBERN, Rkg 0SRYSAFRIEX, £ E 100—
150 4E (8], RSP HEREAUEE 1% W FHERE M, TR, £2RRKEPLRTH%
BERA 0.6~08X107° ¥, 58 1990 FELF)35 1.72 X 107° V. ¥ BLIE 1.545. E 40 FFE
HINEAR, 5 E 1986 ELS, AS PR Rg TROES, B2 THFER
3 %7 0.9% (Houghton et al, 1990).
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1983; Bartlett er al, 1985) % F I KRR B (de Angelis er al, 1987; Khalil
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Fig.1 Methane sampling station in lakes
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. Kikeed s BPREREHTENT.

B4 P Bunsen MBE K WP, 2SR Wiesenburg % (1979). FipfH
By MRATRIAR, IR M AR 0 PREE.

KEPWBE (X107 V) = Cg x [(B/22.356) X RXK+ V[ V1= C XV, 1,

C ST, kP PHWBE (X 1076 V) CoARE R, B RSHF &
WEE (X 107%); VKRN L F EENER (mL); VR K AR PR Y K A R R
(ml); RASEER. |

R CE RN, TEAMARRFRHT. —BREM TS, KFEAEXE
EA X, B, et R R R, BRI RE R, AR SR AGET F Rk E
A ETIREREDSL, AESHER. HTERNT.

FEBEHGEE mg/ m - h)l = (C, - C,_) X Vx[273.15/ (224 x T)] X [16 / (4,
x Af)] '

CHAFFRKERFTBZE n MRRARE: C,_ AFARPRERETRIE
ne 1 SRR, VIREEETRERM): AVHEBENETR ) THRR
WA (CK); Ach n WHEAL n— 1 BEARBREEZREE (h).

B PR RMGE, WEABASEEEMGES, TEMKM Lanmers ¥
(1994) B HHFTRET, ASEREXEAEHE, BEAEESRKAHIEXREER
BB 87 R AT, MR AR KRN R AR BN P RKES, AR EKEZRR
WK A E R, Hh SRR A S KR EE R B Wanninkhof (1992) Fr iR 5 H 8
FEEXEF, HPE YRS ST, BERE KRRRE, AR ESKEXHRRY Bl
FARLPEENERE. THRALNER HrEEIMPREGERREE KT
EA.

2 ZREie

7 b X BN, MR A A B R, 4 0 L A R T BAT S, WL B A
ERHET 1 500m ERTF AAKE ATEE, MAERSHA3IX 10w ER. BIE
EWET 10 % LB (3 1), P (L0 AR JL BB 00 R BT B SRR A T M R K Sk
EEMNAE. EARUMERTIREMMERS, (UM AKSKERZEMGE R KRB
ER. EFNENELEET PRABHENTRESBELER R 12). BANFLIX
RBE ERETR. BAELABHRAKS, PEEE/IEL B (Swinnerton et al,
1969; Lamontagne et al, 1973; Wilkniss er al, 1978; de Angelis et al, 1987; Chen et
al, 1994). EFWEMELMIET, PR ERRHEYRE, RALEH NN
R M, RS RS AR 0A 177 x 1070V, AN R 60 B e A B 3 B 3 AU AL BIR T
T RTHREARYEREFEEERE, FHEKEZI, BREHAEN LIRBATHEE
P EEEE AR, £ h LR BHEARN T (Harris er al, 1982; Chen er al, 1994), Rid
HRIE 8RB £ IEE.

HE NP B R R R, 446 7E 0.002—1.2mg/ (m’ - h) Z B (& 1), X%
M X R, BARE, B LSBEAREE P RER ARKE, KPR ERRER
T L E, SN sE, KRR B PR BCE R F AN 0.07mg/ (m® ¢ h), JEREHX
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£1 ESREEN LR ) HFHEHAG) MBREE(x 107 V) NBLER {mg / (m’ « hy]
Tab.!  Concentration (1X 107°¥) and emission flux [mg / (m’ » h)] of methane in the alpine lakes (a)

and the lakes (b) in Taiwan

R BE(ZX) WP (k) BREE (ERE) BEERGHEE)
-3 3 1.89 0.39£0.25(r=6)  0.074+0.061(#=10) 0.012+0.008
HE B 1.94 223 — 0.15
¥ 2.16 5.32 — 0.034
B B 197 177 - 1.2
% #8 1.850.04(n=2) 1.96+0.55(n=2) - 0.0120.004
TRt 2.08+0.05(n=3) 0.19+0.05(n=4) - 0.0030.0007
AEH 1.66 10.10 — 0.45
R 1.80 0.19 - 0.007
LR 2.02£0.45(n=3) 0.51+0.21(m=17) — 0.008:£0.003
xR 1.95+0.15(n=2) 544+2.16(n=14) — 0.09+0.04
iy 1.96+0.22(n=16) 6.38+25.41(n=48)

BE# 1.56 4,13 - 0.20
yiA: | 1.83 3.03 - 0.38
&uH 1.62 0.24 - 0.033
2] 1.740.04(n=2) 3.49+1.00(n=2) — 0.026
it 185 2.75 — 0.085
AR g 1.54 0.09 — 0.004
AllkHEE 1.7420.11(n=8) 1.54=+1.68(n=12) 0.5220.65(n=9) 0.15+0.16
¢, 1.83 0.27 — 0.021
WER 1.69 11.92 — 0.23
FulikE 1.64 25.12 — 1.31
RILFR 1.92 12.30 - 0.081
WESaK 1.91 911 - 0.083
AXRAKE 2.03 0.31 — 0.002

HAX 2.85+0.49(n=8) 2.5120.44(n=8) - 0.00620.002
[if: ¥ 84 1.79 30.66 — 1.07
XX 1.81 0.58 —_ 0.018
= 2.1 11.57 - 0.39
5103k K EE 2.19 1.65 — 0.053
i3 93.70 5815 — 68
BEW 1.86+0.09(n=13) 9.642389(n=36)  0.11x0.19(n=32) 0.21%0.09
AN 1.82+0.18(n=2) 10.81+4.90(n=2) — 0.34%0.16
[ 1.69+0.10(n=6) 3.75£5.08(n=2) 1.42+1.48(n=6) 0.36+0.52
TER 1.96£0.39(n=9) 6.01£7.62(n=4) —-0.05x0.1 (n=6j 0.13+0.15
FE2E08 f K 1.81 0.06 — 0.002
AREW 1.96 1.43 — 0.06
2R M 1.80 87.52 - 8.85

T (IR BB AT 1.9520.45(n=66) 1.72£10.65(n=84) —_
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EERUMBN PR ERRBEES 200kg. SR HEF, FBRAEFSEWRIETHE
FALHWEEREARANESREEXE. SR E LA PRAOENEESHR.
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AP REXRENEESH SEEER S WE G, JUH KRS E 835
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Fg.2 Vertical distributions of dissolved oxygen and methane in Great Ghost Lake
a19934F5H; b.19945F4H; OCH,(pmollL); ® DO (mg/l); DAREK

T TERE, ¥ EREEUA. KERAKELZEER, B ER/BAMA
EXKEEEEXS, BETEZSHRXFHMENRSERY 10°m’, BT ANTE, Fib
FEHMRERBHETREESTHLMA. DETWRET 26 M IERHEE (R 1b), #8
EHERPREEFETFHN195+046 X 107 V(n=64), SKEFRFHE1.7-1.8 X
107° VA S, MAETRREFHEERN 7.70 £ 10.70 X 107¢ V(n = 82), L AKEF
HAEISBAKE 005 x 107 VEHIFZ. 23BN,

X 26 MHERT LM THETFRALUR, RRKEPRSEHRE W, & RKE P
HHEEEBHEBRTEZ I, DB TPHRBEERA, X 1.42mg/ (m’ * h) R 1b), H KT
M EREERHEEK, REERTARKENBERBEYNRK. EEZHAME, ILETTFE
EEXAREFETHIRR, 4l #— e,

1) REAYSIZ A Rt EFH

* Wann J K e al, 1977, Aquitic Geochem. in press
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HETl R BER, MR B RBTH W TFHME, £ R B a8 Sk a
BERMEFL. BEYUOPRERER, UNRBELRNER, FHA% 0.11mg/ (o
*WZER, FAKREESERMOER, 45 02img/ (m*« h), HEHYEL. WHAR
TR B, AP RMFHRBEAE 770X 107 Vn = 82), SR EHH A BT
BB 9.64 X 107° Vin = 36) LI, BLBEHEMTEHERYSETFERBES 10°
m R, KBS —EH 1.1 x 100kg P B R E.

REGRITREFH L, EBME 1990 FIELEIT G5B, 2. 7). 58, &
.Y EFY R EEG) R RBERRAN X 10%s. YO FENKERSE. &
BRI KERBEOFRRAR TS, SREREBNTHZ—. ERAMBEAELE
EREMXPREBRES SHLSKREN LA,

3 &iE

31 \R1500mA LB ILIBBEM P RERE, TEZKEKREEER.

32 10MHILBNAM P RBEEREREA, S 0.002—1.2mg/ (m« h)ZH. B%
EHE, IRIE P e R R B Rk, FHBACER Y 0.07mg/ (m’+ h). il $IIE KR
EHA 3 x 10°m’, B 45 H 8 F R EBHEBE Y 200ks.

33 26 M FHBHKENPRBEIGERTREES T LN, LB 7 SEa ek
& PRBEBERTFHA0.11mg/ (m®+ h), £4HE 1 500mbl THEL 10mB BB, %
B—FF LI x 10k N RBRRE,. BEE—KFESA.

34 SEXRN. EEPEBEGER bW ETRNL 0.51—095mg/ (m® - a), BRA NG
FLIX kg ZEA. SHEPRBEELYR, WENPARLEREE, BNt ERE
BR, BT SR KK BIREF, KRN PR EE SR,
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METHANE EMISSIONS FROM LAKES IN TAIWAN

Shu-Lun WANG, Cher—Tung Arthur CHEN, Che-Ming CHANG'
(Institute of Marine Geology and Chemistry, National Sun Yar~Sen University, Kaohsiung 80424)
f(Cemer Jor Environmenta! Swudies, National Central University, Chung—Li, 32054)

Abstract Aquatic environments have been postulated to contribute over half of the total giobal
methane flux to the atmosphere. Most investigations of methane emissions from aquatic ecosystems
concentrated on rice paddies, salt marshes and freshwater swamps, littie attention is focused on the
lake, so data on methane flux from (especially Taiwan) lakes are scarce. We do not know of any
methane measurements, either on concentration or on flux, for lakes in Taiwan. So this study
focuses on evaluating the methane emissions from lakes in Taiwan.

Data were collected by two methods. One was the collection chamber technique. In an area
with easy access, we used a plastic chamber to collect methane, From the change of the methane
concentraion with time, the methane emission rate was calculated. The other method was to
calculate the methane emission, rate from the methane concentration gradient between the air and
water. The results from these two methods differ by one order of magnitude.

The methane emission from the alpine lakes was controlled by the water property; emission
rates were generally low, from 0.002—1.2mg/ (m® » h){averaging about 0.07mg/ (m’ * h)). The alpine
lakes roughly emit 200kg of methane to the atmosphere every year. The methane emission from the
lakes and reservoirs located below 1500m showed larger variations than the alpine lakes, The
average methane emission rate was about 0.1lmg / (m’ < h). Multiplying by 10000 hectares, the
surface area of all lakes / reserviors located below 1500m, 1.1 X 10°kg of methane is emitted per
year from the lakes and reserviors in Taiwan.

In conclusion, the methane emissions from Taiwan lakes are 0.51—0.95mg/ (m® - a), totally the
lakes emit 1.1 X 10°kg of methane to the atmosphere every year. Compared with other emission
souces the lakes have fairly low methane emissions. It is evident that the lakes are one of the minor
sources of methane emission in Taiwan.

Key words Taiwan Lake Methane Emission flux
Subject classification number X142



