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Some Examples of the Basin Entropy Analysis by TANK Model

Yoshiharu SHIOTSUKI, Kazuya SHIBASAKI, Toshiaki KAWABATA
Masaaki KAKESHITA and Yuji ODAHARA

Abstract

The BASIN ENTROPY,ENT, was proposed as a new index indicating the basin characteristics by
Shiotsuki?. ENT is written by the equation (6) in this paper. The meaning of each letter for unit time
duration is as follows;2S=ENT Q1 = Surface Inflow into basin at altitude T1,Q2=Surface Outflow from
basin at T2,R=Rainfall at TR, E=Evaporation at TR,&A W=Basin Storage Change, G=Infiltration
downward at T2. The first term of the right hand of (6) is the FLOW ENTROPY which is always negative
because of T1>T2. The second is the net RAIN ENTROPY ,also always negative by T1>TR>T2. The
third term is the STORAGE ENTROPY, positive when A W >0 or negative when & W. A W>0 means
the increase of the basin water resources and A W <0 means those decrease. The total entropy ENT
indicates the basin is rich in the water resouces when ENT >0. On the other hand the basin takes on the
different character, disastrous, when ENT <0. The basin entropy analysis are made for the various
basins with the different scales in this paper. It is found that the effect of the man made DAM can be

assesed or evaluated by the basin entropy analysis.
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Fig.3; Monthly change of run-off (QQ; real,Q; calculated by TANK model) and basin entropy (ENT)
for the OOYAMA river basin.
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Table 1; TANK and basin parameters, and results of entropy analysis for the OOYAMA river basin.
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H1A 250 R1A 0.800 RS 7650 |RANE1S 6.3750
H2A 50 R2A 0.028 QQs 4265 [RANEZS -19.1250
H3A 10 R3A 0.025 QS 4265 |RANES -12.7500
H4A R4A 0S 4265 |[INFES -14.2176

GA 0.250 DWS 3368 |OUFES -14.2176
H1B 15 R1B 0.0001| DHS 0 |FLWES -28.4351

GB 0.2000 GS 16 |[BASES,B 22.4551
H1iC 15 R1C 0.0001} S 532.80 (DAMES,D

GC 0.0500 DAMS STRES 22.4551
H1D 10 R1D 0.0001| DAMS/S ENTS -18.7301

GD 0.0010 TP 1000 {[RENTS,X 28.8301
H1E R1E T1 600 [DENTS,Y| -47.5601

GE TR 400 [X/[Y] 0.6062
H1F R1F T2 200 |D/[Y]

GF RXY 0.9648 |D/(B+D) D/ (X+D)

<00YAMA,mon.>
Table 2; Samely as Table 1 for the KUSU river basin.

H1A 150 R1A 0.400 RS 7650 |[RANEL1S 6.3750
H2A 50 R2A 0.075 QQs 2767 [RANEZ2S -19.1250
H3A 15 R3A 0.030 QS 2766 |RANES -12.7500
H4A R4A 0sS 2766 |[INFES -9.2214
GA 0.500 DWS 4881 |OUFES -9.2214
H1B 15 R1B 0.0001| DHS 0 [FLWES -18.4428
GB 0.1000 GS 2 |BASES,B 32.5413
H1C 15 R1C 0.0001]| S 540.50 |DAMES,D

GC 0.0050 DAMS STRES 32.5413
H1D 10 R1D 0.0001| DAMS/S ENTS 1.3485

GD 0.0010 TP 1000 |RENTS,X 38.9163
H1E R1E T1 600 |DENTS,Y| -37.5678
GE TR 400 |X/1Y] 1.0359
H1F R1F T2 200 |D/[Y]

GF RXY 0.9384 |D/(B+D) D/ (X+D)
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Fig.5a; Daily run-off change for the KOTOUGAWA DAM basin, 1993/Jan.1 to Dec.31.
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Fig.6a; Samely as Fig.5a for the ICHINOSAKA DAM basin.

Table 3; Results of daily analysis for the KOTOUGAWA DAM basin.

H1A 200 R1A 0.500 RS 2638 |RANE1S 8.3746
H2A 125 R2A 0.300 QQs 2119 |[RANEZ2S -29.3111
H3A 80 R3A 0.075 QS 2118 |RANES -20.9365
H4A 30 R4A 0.010 0S 2097 |[INFES -30.2663
GA 0.020 DWS 498 |OUFES -29.9586
H1B 15 R1B 0.003 DHS 3580 |FLWES -60.2250
GB 0.010 RXY 22 |BASES,B 12.8177
H1iC 15 R1C 0.001 S 324.00 |DAMES,D 0.7075
GC 0.001 DAMS 2.49|STRES 13.5251
H1D 10 R1D 0.001 DAMS/S|{0.00769 [ENTS -67.6363
GD 0.001 TP 300 |RENTS,X 21.1923
H1E R1E T1 175 |DENTS,Y| -89.5361
GE TR 113 |X/[Y] 0.2367
H1F R1F T2 50 |D/[Y] 0.0079
GF RXY 0.8857 |D/(B+D)| 0.0523|D/(X+D) 0.0323

<KOTOUGAWA DAM '93,day>
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Table 4; Results of daily analysis for the ICHINOSAKA DAM basin.

H1A 150 R1A 0.600 RS 2799 [RANE1S 4.4429
H2A 50 R2A 0.100 QQS 2562 [RANEZ2S -15.5500
H3A 15 R3A 0.040 QS 2560 |RANES -11.1071
H4A R4A 0S 2534 |INFES -18.3024
GA 0.025 DWS 233 |OUFES -18.0979
H1B 15 R1B 0.035 DHS 2850 {[FLWES -36.4004
GB 0.020 GS 6 |BASES,B 2.9928
H1C 10 R1C 0.005 S 6.700 |DAMES, D 0.9844
GC 0.002 DAMS 0.180 |STRES 3.9772
H1D 10 R1D 0.001 DAMS/S|[0.02687 |ENTS -43.5303
GD 0.001 TP 600 |[RENTS,X 7.4356
H1E R1E T1 350 |DENTS,Y| -51.9504
GE TR 225 X/1Y] 0.1431
H1F R1F T2 ‘ 100 {D/[Y] 0.0189
GF RXY 0.9480 |[D/(B+D)] 0.2475|D/(X+D) 0.1169
<ICHINOSAKA DAM '93,day>
DGA=0.025L VMBS Ao, g5 4 —% s L b e -
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Fig.5b; Daily change of ENT for the KOTOUGAWA DAM basin.
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Fig.6b; Daily change of ENT for the [CHINOSAKA ADAM basin.
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Fig.7a; Hourly change of run-off for the KOTOUGAWA DAM basin, 1993/Jun.1 to Aug.31.
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Fig.8a; Hourly change of run-off for the ICHINOSAKA DAM basin,1993,Jun.1 to Aug.31.
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Fig.7b; Hourly change of ENT for the KOTOUGAWA DAM basin.
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Fig.8b; Hourly change of ENT for the ICHINOSAKA DAM basin.
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Table 5; Results of hourly analysis for the KOTOUGAWA DAM basin.
H1A 120 R1A 0.250 RS 1509 |RANE1S 4.7918
H2A 0 R2A 0.000 QQs 1335 |[RANEZ2S -16.7711
GA 0.350 Qs 1335 |RANES -11.9794
H1B 90 R1B 0.075 0s 1328 |INFES -19.0683
H2B 50 R2B 0.007 DWS 174 |[OUFES -18.9674
H3B 15 R3B 0.002 DHS 928 [FLWES -38.0357
GB 0.003 GS 0 |BASES,B 4.4869
H1C 10 R1C 0.0008] S 324.00 |DAMES,D 0.1834
GC 0.001 DAMS 2.49|STRES 4.6703
H1D 0 R1D 0.00050| DAMS/S|[0.00769[ENTS -45.3448
GD 0.00025 TP 300 |RENTS,X 9.2786
H1E 0 R1E 0.00050f T1 175 |DENTS,Y| -54.8068
GE 0.00010 TR 113 [|X/[Y] 0.1693
H1F 0 R1F 0.00010| T2 50 (D/1Y] 0.0033
GF 0.00001] RXY 0.9646 [D/(B+D)| 0.0393[D/(X+D) 0.0194
<KOTOUGAWA DAM '93,hour>
Table 6; Results of hourly analysis for the ICHINOSAK DAM basin .
H1A 0 R1A 0.000 RS 1646 |[RANE1S 2.6127
H2A 50 R2A 0.100 QQS 1755 |RANE2S -9.1445
H3A 15 R3A 0.050 Qs 1729 [RANES -6.5317
H4A 0 R4A 0.000 0S 1733 |INFES -12.5335
GA 0.150 DWS 28 |OUFES -12.3794
H1B 25 R1B 0.050 DHS 2000 |FLWES -24.9129
GB 0.050 GS 0 |BASES,B 0.3570
H1C 10 R1C 0.050 S 6.700 |DAMES,D 0.6908
GC 0.010 DAMS 0.180|STRES 1.0478
H1D 10 R1D 0.050 DAMS/S|{0.02687 |ENTS -30.3969
GD 0.005 TP 600 |RENTS,X 2.9697
H1E 0 R1E 0.005 T1 350 |DENTS,Y| -34.0573
GE 0.0001 TR 225 |X/1Y] 0.0872
H1F 0 R1F 0.0001] T2 100 [D/I[Y] 0.0203
GF 0.00001] RXY 0.9549 |D/(B+D)| 0.6593|D/(X+D) 0.1887

<ICHINOSAKA DAM '93,hour>
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Fig.9a; Hourly change of run-off for the SUGANO DAM basin, 1993/Jun.1 to Aug.31. (Rainy Year)
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Fig.10a; Hourly change of run-off for the SUGANO DAM basin,1994/Jun.1 to Aug.31. (Drought Year)
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Fig.9b; Hourly change of ENT for the SUGANO DAM basin,1993/Jun.1 to Aug. 31.(Rainy Year)

W LR 2 ER I Aoy



24 (328)

(RANE) ]

St e S

& - Rr

5+ N5

(FLWE) | O

(STRE)

Al . i |

+5

ENTS O
iy S

mm/hr7m

100,10

50, 5

0o, O

LL

R,QQ mm/hr

days

& T b

<SUGANO DAM '94,hour>

Fig.10b; Hourly change of ENT for the SUGANO DAM basin,1994/Jun.1 to Aug.31. (Drought Year)

Table 7; Results of hourly analysis for the SUGANO DAM basin, 1993/Rainy Year.

H1A 120 R1A 0.250 RS 1582 |RANE1S 0.9544
H2A 50 R2A 0.100 QQS 1250 |RANE2S -1.8029
H3A 10 R3A 0.050 QS 1166 |RANES -0.8484
GA 0.250 0s 1189 |INFES -2.1788
H1B 90 R1B 0.075 DWS 416 |OUFES -2.0722
H2B 15 R2B 0.001 DHS 8700 |FLWES -4.2510
GB 0.0025 GS 0 |BASES,B 2.3563
HiC 10 R1C 0.00025| S 225.00 |DAMES,D 0.6615
GC 0.0005 DAMS 3.02|STRES 3.0178
H1D 0 R1D 0.00010| DAMS/S{0.01342|ENTS -2.0816
GD 0.00025 TP 750 |RENTS,X 3.3108
H1E 0 R1E 0.00005| T1 510 |DENTS,Y -6.0539
GE 0.00010 TR 390 (X/[Y] 0.5469
H1F 0 R1F 0.00001| T2 270 {D/[Y] 0.1093
GF 0.00001] RXY 0.9441 |D/(B+D)| 0.2192[D/(X+D) 0.1665

Vol.46 No.2 (1996)

<SUGANO DAM '93,hour>
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Table 8; Results of hourly analysis for the SUGANO DAM basin, 1994/Drought Year.

H1A 120 R1A 0.250 RS 370 [RANELS 0.2232
H2A 50 R2A 0.100 QQS 107 |RANE2S -0.4217
H3A 10 R3A 0.050 QS 144 |RANES -0.1984
GA 0.250 0s 188 |INFES -0.1862
H1B 90 R1B 0.075 DWS 226 |[OUFES -0.3279
H2B 15 R2B 0.001 DHS -8770 |FLWES -0.5141
GB 0.0025 GS 0 |(BASES,B 1.2826
H1C 10 R1C 0.00025| S 225.00 |DAMES, D -0.6668
GC 0.0005 DAMS 3.02 |STRES 0.6158
H1D 0 R1D 0.00010| DAMS/S|0.01342|ENTS -0.0967
GD 0.00025 TP 750 |RENTS,X 1.5058
H1E 0 R1E 0.00005] T1 510 |DENTS,Y -0.9358
GE 0.00010 TR 390 [X/[Y] 1.6092
H1F 0 R1F 0.00001| T2 270 [D/[Y] -0.7125
GF 0.00001] RXY 0.5617 |D/(B+D)|-1.0828[D/(X+D) -0.7947
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<SUGANO DAM '94,hour>
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