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Response to Hydrologic Alteration of Benthic Animals in the Downstream Reaches of Reservoir Dams
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Synopsis
This study reports some responses to hydrologic alteration of benthic animals in the
downstream reaches of reservoir dams for figuring out what kind of hydrologic
alteration by dam operation makes influence to benthic animals. Some correlations
between reduced ratio of index of hydrologic alteration (IHA) and quotient of similarity

(QS) of the number of taxa of Ephemeroptera, Plecoptera and Trichoptera (EPT) shows

that reduction of annual maxima flow degrades number of EPT taxa and on the other

side increase of annual minima flow degrades number of EPT taxa.
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1. [FL&HIC

B ARA R 1308 DR EL S TSI W TREZ AR S i
RIETHEEZHNTEY (Connell 1978) U HEELK
M EMEEN TS, IEMIZEB W T, FEOEILR X
CENIZ K> TR SN DBREITHISLTEELTND
ZEMBREBEEE X B, Townsend et al. (1997) 12Xk ¥
FEHESH TN D,

WNZRWTH ABREEREND 2 & T, AT
REBENET D2 ER@E STV D. FOFERERE L
TIHHEIRZEAL & LR OB RS b, Ao
A7 3 Y =D TIIO KRR f O BIEL - HEE D,
@WK I B O, @B 223 BEB ORI, O

IR 7 — OB BT b Tnb  (Poff et al.
1997). F7o, ¥ ATRICET DEATYOLILOF & L
T, WIROYERBREE O LALRCEH R DO LA H B FFE OFEA
B, EEET 52 LI KV EOSEEEME T LT
LT EBMESh TS (L5 5 2005).

ZOXHI B, FACBTHMREENRE LT, ¥4
DAY BRCPE AR AT ~ D AL TR (R —
B )RR LT T vy a NSO X LT
FHE SV TNWDN, MRELD ED BT TV —NE AT
DO INAERER~FEET 5 2 F 7 ITHHE ST,

ABFEL, FMELD EDHT T —NE L FiROEE
R~ ET IR ET S 2 2B E LT, JBAE
B DO EACIEIE & 7 LI K B AL OFEE & OBIfR A
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Table 1 Correlation coefficient between QS (EPT) and reduced ratio of IHAs

Passed years from dam management

555:::teristics Hydrologic parameters 2-8  10-17  21-27  30-39  40-46  51-57 all
n 7 14 14 15 19 11 80

Annual integrated value -0.32 0.27 0.28 0.37 0.18 -0.10 0.15

Magnitude Annual minima 1-day means 0.45 -0.09 -0.12 057 * -0.31 -0.12 -0.04

Duration Annual maxima 1-day means -0.58 0.51 -0.43 0.06 0.28 0.14 0.14
Annual minima 3—day means 0.52 -0.06 -0.16 062 * -0.25 -0.29 -0.06
Annual maxima 3—day means -0.59 0.45 -0.06 0.14 0.25 0.08 0.17
Annual minima 7-day means 0.56 -0.05 -0.19 059 * -0.22 -0.22 -0.06
Annual maxima 7—-day means 0.05 0.43 -0.55 * 0.18 0.22 0.02 0.08
Annual minima 30—day means 0.63 0.06 -0.12 0.51 -0.22 0.52 0.07
Annual maxima 30—day means -0.07 0.13 0.06 0.33 0.12 0.02 0.07
Annual minima 90—-day means 0.66 0.31 0.45 -0.32 0.14 0.45 0.27 *
Annual maxima 90—day means -0.17 0.19 -0.17 0.43 0.18 0.01 0.07

Frequency ﬂ"eiivnesechf'nZZsc'Z'tvﬁedeZﬁf:;S:s 003 0.21 -0.13 -0.28 043 0.14 0.12

Rate of change Moans of all negative differences —_) 59 0.16 -012  -026 0.17 0.00 0.04
between consecutive daily values
No. of rises -0.58 0.18 0.14 0.10 -0.15 -0.11 -0.03
No. of falls 0.16 0.38 0.27 0.14 0.20 0.03 0.18

*:P<0.05

HELZLT. 72 kT, Q@) THEZONDMAROIBEN OB EOE

2. BIERFE

BEOE FAGEE - KRGV OF IS 5 4 L DuA
Wi ET — % (¥ LEET —H =) LKL D
EHBFEOEATYTRAEDOFK R (n=80) ZHW\T, KAH)
WD BAVIERE & & 2 K D AL OFREE & OFBIRIfR
RDT.

JEABEEEDOZLEE L LT, Q) THX O
A OEBREIC L 2 KAEBVREFHLPSEL LD
WA E Tz a5 vl (B) - hV5FH

(P) - FESZZH (T) OREBEEOELREZTT
Sgrensen (1948) 12 & 2 FALUREL QS & V72 JAEUREL QS
DIERKEVER, T & TR OFFEE DO ZEL AV
SWNWZ EERT.

QS =2c¢/ (a-b) )

a: AT o EPT fEEEK
b: TUEE)IICTo EPT FE¥EEL
c: WA, THJITodi@Eo EPT FEkEE

TREACD I DT, Z BHERET —F_XR—2A L &L
LD B OWAR - B ET — % 2 A, Wi o
fEHE & LC, Richiter et al. (1996) |2 X A2 EER L OV 4F
FOBARREICOWT, MARLEBIRETENENR L L

% 72 LW o205 & i A O FR AR Thi L 72 A B 125t
5% Mot ORI 2 v bR & L TR L. 7
B, HIEOREMICOVWTIE, HX LOERAEBYHAR £ T
D LVERICEIT D B RET — 2 2 Hviz. Fb b
FEEOMENRRE VR, ¥ AL DBOBRENREN L
ZRY

Reduced ratio of IHA= (A-B) / A 2

A: Hydrologic parameters of inflow

B: Hydrologic parameters of outflow

3. MIRBRLEBE

AR B B OE R A AUE L, ¥ LEHBIAD b A )
WA R £ TORBFEEDN IR ILER OB &
JEA B IEEE DFER S QS & OFIBIFRE % Table 1 (2R
7.

1 M O R BB O PRI L FEEE & R QS 121
FBERRITA DN h 0Tz, Fiz, EFiT 5 2 HHOWE
DI ORI T & UL O i IR L Fa R & 1L
FRECQS IZh, MBERRITA LIRS T.

3.1 RRREBDELIZLIELEHYBRE~NDZE
ERBRAA S 10 FARM D Z KRBT, Kt
/A1 H, 3H) OWPLCERLERE & PR QS IR D
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MBEREGRA A LN (ns). F£7o, Figlirnd#Y, ik
1 H PR B ORI R LR & RS QS & DRIk T
IXR RO HFELNREE ThH o7 (P<0.05).

7pd, BIARMRE QS B KfEZ R LI, il 8 4F
DE L Thotz. BN 10 ELL EOERB L UE
FROT — 4 5 B ITHBEBERIT A Hivie s - 7= (Table 1).
PLEnG, FHEBRGN S 10 FR0 &0 ) muliick
WO, H AEMICE Y RREEOERIEAETDHZ & T,
SR A BN REEE O RIS LN U 5 WTREME S R &
niz.

O 2-8 years [J10-18 years
Qs_epT A\ 21-27 years @30-39 years
0.9 X 40-49 years A 51-57 years
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Fig. 1 Correlation between QS_EPT and reduced ratio of annual

maxima 1-day means

3.2 RINREDEILICLEIEEHYBEE~DFE
EERBRAAN S 10 RO X MR WT, /bR (F
/N3 H, 7H, 30 H, 90 H) DI EIBLIEE &1
¥ QS ITIEDOHEBAMENRZ bz (ns). F£7z, 30~39
FREGR DL LB T H WL D00 R/Ni® (Fi/h1 A,

3H, 7H, 30 H) ORHFRIIEE & LR QS ITIE
OHERAZ LN (F/M1 B, 3H, 7 HYHME : P<0.05,
/N 30 H 9 : P=0.05). Fig.2 IZ4FHk/N 7 HEH &R
T LR AR & RS QS L oMM AR, Fig.2
2B EHEBAAAD D 10ERTMD & L L 30ERD X LD LT
TEOREREL QS 7217 Z Ll 92 &, 10 4Rl D & A D¥H
MRS QS 1T b~ T 30 £ 0D & 4 DERIUR S QS DR T
238 - 7= (ns, t-test) .

72k, EEBHAAED 20 FLLE, 40 L LB X ORER
DT —Z ) HITFBIBMRIE A B2y~ 7= (Table 1).
PLEXY, ¥ 2B K DE/NRREOEINN S L RO
JEAE B REE ORI A 2L S, BNREOBINC X 25
BT A0 FRRERGR L= DB THEE L TV D e
PEARIE X 417z,
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Fig. 2 Correlation between QS_EPT and reduced ratio of annual

minima 7-day means
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4. BbHYIc

ARTIL, REOX L TFHENINZ BT D IEABY OZ{L
R L & 22 L DRI L O FRHE & O AEBIBIER > O Hi i
BAbD EDHT IV =N LT O AR EEE A~
THNEME LIRER, 4 L0FHMEND 10 FRH &
WD BT C R R R D S AN AR B RE AR O FE
B A2, 51T, RNREOEIMIEMCE Y KA
BRHEOFEIC A LR 5 2 D AREEN RS . 2hb
DYERRLFig. IR X 9 12 404ELL ERGE LT b A
FEOETRAE LT ARNS ABFEL TV DHERICD
WU, MBERBEOZAEAEEMRE QS TIERBLITE 2
ZEnn, Atk IKABMEED O HYEBREICG UTofE
DEEFHFMHER T DLERDH D,

F72, Fig.3 (TR T & 5 TN 2 TRl PRI EL
DRRE 27T K & 72 DITRMBLE OO RN D, &
ATFHAING 28t 2 i LT D 4 & & FEHE L T
RNWHLTHET DL B LEFERL TWDIXLDT
PRI DT LR ISR LT, ERURE QS 23 <
RO D M 2T, A%, WBEREIZT TR A A
12X D WIS OB DWW TEJE L - R ELE (LR
BEZ R L CnL.
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Fig. 3 Correlation between QS_EPT and reduced ratio of annual

maxima 1-day means
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