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Alternations of water temperature regime by dams: Quantification
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Alternations of water temperature regime in caused by dams were analyzed by comparing the inlet and outlet
temperatures of the dam lakes using quantitative indicators for 2 dams in Japan. The indicators are considering impacts
on aquatic organisms, and those includes average water temperature, degree and period of high and low temperature,
accumulated temperature, seasonal and short term fluctuation, and seasonality. Temperature of outlets was higher than
that of inlets. Although short-term fluctuations were usually smaller in outlet water, sharp temperature dropping
were often observed during the warmer season. They were caused by changing outlets of dam body during heavy rain.
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DEREREIL. £ OWIERARYH % (Vannote and
Sweeny, 1980; Ward and Stanford 1982), L#*L. H
AN BEHOKRKE SORBRIZHTHY., FAETH-
TOFHW R REOREICE > THRR D28 21T
HDHF a7 OMETIZ, HEHEKWEETIX, HEZ
BIfEE T £ ) DREMREEEND DD, FEHEERR

-3 WY 2B BIMEIREOWA & B O LR, —BALMIZIREE 7 IVGLMM)IZB1) 2 AIC & H
W2 ETOVERIZ L D IRA LD E AT T VICH Y AT NZ2E 123, BUEARA &L
TEDEHIR LGB0 %FL L7ze GLMM DOZEMIIRA - BORO@W SR EF NI L Tn ke

Vo leEERT
A R GLMM
BIEES BEEE B
Fiy SD iy SD

1 SEEKIR C 12.4 0.3 13.2 0.4 =1
2 e KR ‘C 24.7 2.4 26. 4 1.1 i
3 FeAKKIR ‘C 0.7 0.7 4.2 0.5 [
4 5CLLF D H %k H 58. 2 11.0 26.3 25.8 b
5 10°CELF D A% H 153.5 4.6 142.3 6.0 b
6 20°CLL B> H 4k H 51.8 23.9 57.0 29. 0

7 25°CLL D H ¥k H 0.0 0.0 4.7 10.0 %
8 FEEIRE (00) H 4533.6  104.2 4814.0  156.0 PN
9 IR (100) HEE 1523.6  118.8 1667. 1 163.3 PN
10 R C 24. 1 3.0 22.2 1.3 /N
11 A zeh il GERKHD C 2.2 0.2 0.5 0.1 7N
12 Hifgzeh il (oK) ‘C 3.2 0.4 0.9 0.1 7N
13 BRI S ON R EIRETS 1)) ‘C 7.9 1.3 2.9 0.6 7N
14 A e RNl (oK) ‘C 6.7 0.4 3.9 1.5 7N
15 FIER:S S FN CNE! TS 1)) ‘C 2.1 0.3 1.2 0.3 7N
16 AITH =R K (k) ‘C 1.9 0.3 1.1 0.6 7N
17 Al B ZEAEHE o Hrgefis G KH) ‘C 0.5 0.0 0.1 0.0 AN
18 AT A =R HE o Hrge i (k) ‘C 0.5 0.1 0.2 0.0 AN
19 AT A R ME - GEEKH) ‘C -2.9 0.7 -1.2 0.5 PN
20 AT A 2R/ ME - (UK ‘C -2.3 0.3 -1.8 0.4

21 e /KR A i H 220.8 10. 4 233.0 10.0 i
22 AR /KIR B FiE H 29.7 16. 4 46.8 8.6 i
23 TEFREEL (0°C) s H 241.6 3.1 232. 1 3.2 R
24 TEFREE . (100) i@ H 241.1 3.2 231.9 3.8 R
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R-4 LT 2B BIREREOTRA & BUROLE, —BALRIEREGE S VGLMMIZ BT 5 AIC Z 1
W2ETIVEIIZ X D IRA &R OENDE T IV A E N 7551003, B A & i LT
ED XN LR Lo GLMM OZEMIETA - B D@V DSHEET EFINCHE L T o

THE R R
A R
EEES REEE BfL GLMM
Fiy SD Eiy SD

1 KR ‘C 9.9 0.3 13.3 0.3 I
2 e 7K I C 22.8 3.4 28.0 2.2 I
3 Fe KR ‘C 0.1 0.2 4.4 0.6 =
4 5°CLL N D H K &} 68. 4 23.9 34. 4 23.0 b
5 10°CLA T o A% A 188. 4 12.3 141.0 6.0 b
6 20°CLL o> Bk A 0.0 0.0 82.8 12.2 %
7 25°CLL o> Bk A 0.0 0.0 1.8 1.5 %
8 FEEREE (0°C) A 3603. 8 91.4 4860.9  118.3 PN
9 FEEIRE (10°C) A 751.6 59. 0 1740.5 68. 0 PN
10 R C 22.6 3.4 23.6 2.6 PN
11 A gl (RS ‘C 1.9 0.2 0.3 0.0 AN
12 A= gl (k) C 2.0 0.2 1.3 0.2 AN
13 R3S 5oN FREIRE Y8 ) C 8.1 3.3 4.1 0.4 AN
14 R Rl (7K H) C 7.5 3.2 8.1 2.9 PN
15 CINERS 5o NN ERE 8 ) C 2.0 0.5 2.0 0.5

16 Al F 2R K E (k) C 1.3 0.2 3.6 0.8 PN
17 il B 2o thgefi. G KE) C 0.4 0.0 0.1 0.0 AN
18 il B 2 oo i gefif (k) C 0.3 0.0 0.4 0.1

19 Al H =R/ ME - (GRdKH) C 2.7 0.7 -2.3 0.8 PN
20 Al H 2R/ ME - (k) C -2.0 0.4 -4.4 2.4 AN
21 femKIR B i H 237.8 14.2 235.8 18.7 L
22 e R/KIE A i H 34. 4 15.0 48.0 7.5 i
23 FEREIREHEL (00) AR H 235.6 4.3 224.8 4.4 L
24 FEFEIREE L (100) AR A 233. 4 6. 4 224.8 4.9 B

W TIE H A BN A OB RO b T
W% (Brakfield & Kesbeke, 1997), TN & D% %
EOLHICEZELhIE, SEBGES e ihud
bR\, LA L. e 2 ZEHEiIC 107C fi 2 20
T35 L) RREAETRINELETIUE, FET
LUBEN DB, KinADKEVWE ZAHITHBFEOLI
B2 AN7CBICIE, BB L 5 2 L3RR
FZOMTEILMONAEZETHD (728 213, Bl
A, 2003)0 G LD XD R L ORI
THMEEET 00, 77— 2ERL TR 54
B 5o

(3) KBIEIZEE FDFIA

Ward (1992) & KA RHOFERREEFZ L LT,
1) AR, 2) IR o X, 3) FH RARE DL
DI 4) A RIRE BRI 5) IR AU (72 & 212,
ZOMHPPLT 2 AR, 6) ImimlE. 7) fi
WS 2 - 72 H (). 8) HEWL 9) FEoWREE L5
K, 10) ROMME TREEZ T TV 5, R THW
721REEICIE WardD 1) ~8) k& EhTwnwb (72721,
BEOHAENEE LTWhRWHIZ, BEEZ SIEEKk
RELTWS). 9) 210) BT 2MED EAER
TR Y o5 R R L BRI ERO T 2Bk
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FE ALV HDEWOITE (LR2HDOHED,
b, A &) B HIEDMMELL FIlh o7z &
KRBT 2 LEADOLNTVS (728 21E, L -
fiil, 1987) . WEMOME/EHZEZ 5L X212, £h
ZNOTE)AE X 2RI 2 D ERE b OEI
F (7223 mAEFELHEREOIMLO Y L I V7).,
Mg EAR (SEAEZ UL HLHIRE LR
ET LM OE) bAMHEIIE > TREKE DI L
PHEESIND, T4abb, HARFEOMWMEIELH
RHOWBEIE L - HOEZIREIIMZF5 05 L
B\,

S ERRGE L 72X e RN e LTRT I Ll
T&5%, TMEA Y7 MLARVY A% E 2 5 LT,
BT TH b, 728 21E. SRIOKERL Y —20
BEZ AT, HEOY L TKRKREL YV —20Z L%
AL L., AWt E D S8, £ X9 ey
DX KL T — 2 DEALIZ X o TS 5 D0l
H3sZeATEE, MRE LTKRLY Y —L0D%
LAV EERIZED L) ZALE RIZTTOrEHT L &
DUHEE Do Gtk AWM EFIEEZK Y DD, ¥4
DIKIMLZE DB % Bat$ 2 B O 2 JUgE L CahE
LT 52 EIRDENT WS,



B

COMFFED— R, E 1 AE A R T R 7
KRIFHERBEIZE X > 7 —ICHIE SN [FHY A28
VF % BREGEE AT - BElSER | 12 B VTR L 2%
ZEATV D EBBRDBIA~OFH & 7] Shiz
[l A2l s T e R KT — & 2Rt S e
] - 5 A v b A Al R v FH 57 2 A B & RS2 AT
NG FREAEE I 57 2 BT~ L B %,
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