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MEASURING RECREATION BENEFITS OF INSTREAM FLOW TOWARDS
COST ALLOCATION OF A MULTI-OBJECTIVE RESERVOIR

By Hirokazu Tatano, Norio Okapa and Keishi TANIMOTO

Synopsis

This paper addresses the need for addition of a recreational use to multi-purpose
reservoir development. The paper then proposes a systematic methodology of project
evaluation where allocation of costs are combined with the assessment of benefits. Partic-
ularly, the method of evaluating the benefits of recreational use in multi-purpose reservoir
development is closely discussed. It was determined that the application of the travel cost
method was the most useful to the model situation assumed in this paper. Then, appropri-
ate cost allocation schemes are discussed theoretically, based on the results from the
benefits estimated for recreational use. The paper concludes with itemizing policy implica-
tions derived from this study and lists possible themes to be subject for further research.
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Fig. 5. Gunkobashi Bridge at Ina River and regional zoning

Table 1. Zoning

zone LIS
0 | dhE, P, ST OARS SO 1 km BA
1| i (/= v 0 & E B RAERC)
2 | NEEHRE (V=Y 0 icEENBRAERL), B
3 | JIPETRALES, $E4J1IHT, EREHT
4 | RS (V- v 0 REEhBIRSERL)
5 | FITHEETEE
6 | rhilkyais
7| bR
8 | BT
9 | YT
10 | 5Eh (V= v 2 a3 RN%2H)
11| FEEl
12| WRETH, AT, |, PO
13 | KBETE (b, thsk, KEF, Bk, 6k, #%, AF, BR, BEX), HAET
14 | fET G XD, HE
zone Pl (km) AAmEE (D | weEm (D | mergm 1) | AL (1000 A)
0 1 0 372.117 372.117 33.842
1 2.1 31.5 372.117 403.617 86.141
2 2.7 40.5 372.117 412.617 118.174
3 73 109.5 543.290 652.790 120.230
4 3.0 45.0 372.117 417.117 74.356
5 5.0 75.0 372.117 447.117 101.873
6 48 72.0 357.232 429.232 118.541
7 6.1 91.5 453.982 545.482 291.296
8 9.4 141.0 698.579 840.579 498.999
9 49 73.5 372.117 445.617 122.12
10 5.7 85.5 424.213 509.713 144.172
11 12.1 181.5 900.522 1082.022 426.909
12 11.7 1755 870.753 1046.253 544.109
13 25.6 384.0 1905.237 2289.237 1800.863
14 19.1 286.5 1421.4857 1707.986 407.456
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Table 2. The number of visitors and the visiting ration from every zone on each day surveyed

Bilaiz-34

SEAR 2 £F SRR 3 £ Pk 4%

v/—v 8H2H8 11H3H 1H158 4528 5860 7A28H 11A3H 1A15H 44298 5858 8H2H 11A3H 1A15H
0 35 65 59 164 70 78 101 98 129 88 117 335 113
1 30 146 198 227 97 135 27 38 145 110 96 568 0
2 8 110 120 375 100 5 92 13 121 78 17 144 83
4 10 58 0 27 15 21 8 0 84 32 19 32 7
6 i2 17 0 16 6 34 110 13 46 8 35 4 82
9 0 0 4 17 27 0 33 3 7 2 4 15 0
5 0 0 [ 3 18 2 46 3 0 29 13 0 2
10 [ 4 4 [} 24 0 0 2 1 0 0 0 0
7 0 40 0 0 14 13 50 3 18 23 13 0 0
3 17 0 88 101 15 0 109 1 4 100 1 29 0
8 0 18 4 0 0 10 12 0 36 20 24 43 30
12 ¢ 0 0 0 0 0 30 0 0 0 29 22 21
1 0 4 0 0 4 0 10 1 0 25 0 0 0
14 0 0 0 0 0 0 0 0 0 2 0 0 33
13 0 0 49 15 13 28 [} 0 34 [ 45 11 %
it 113 454 514 945 403 321 628 175 625 517 413 1193 448

LMEMR 8486 11393 4736 13141 14461 8621 15894 8377 19517 17347 16645 14637 6528

Pz d
0 77.667014 48.199172 16.063662 67.38829 74.222452 61.900078 75.53338 138.61828 119.03282 87.249006 139.33608 121.45081 48.872855
1 26.153868 42.532919 21.178922 36.644817 40.40686 42.089762 7.9328167 21.116608 52.664331 42.846624 44.915379 79.475985 0
2 5.71933 23.358933 9,3563807 44.127156 30.364864 1.1363201 19.703322 5.2658912 31.973964 22.146571 5.7977667 14.950378 10.280197
4 10.099702 19.57466 0 5.0494532 7.2388324 7.5850053 2.7229993 0 35.277379 14.44002 10.298437 5.2801418 1.3779305
6 7.6021642 3.5988403 0 1.8769297 1.8162513 7.703054 23.485384 5.2495881 12.117758 2.2644109 11.899623 0.4140026 10.124896
9 4 0 0 1.9357922 7.9335991 0 6.8391276 1.1759394 1.789964 0.5495118 1.3201003 1.5070099 [
5 0 [ 0 0.4095046 6.3402545 0.5272584 11.428054 1.4096543 0 9.5515255 5.1430175 0 0.2873533
10 0 [ 0 0 5.9734275 0 0 0.6640481 0.2165968 0 0 0 0
7 0 3.44584 0 0 1.7245937 1.1985646 4.3441924 0.492989 1.9296166 2.6492757 1.7986331 0 0
3 10.618439 0 6.744013 11.681675 4.4768412 0 22.944955 0.3981417 1.0389154 27.907504 0.335213 2.9593531 0
8 0 0.8052219 0 0 0 0.5382115 0.6086325 0 2.2528686  1.34482 1.9384085 1.0572566 0.879968
12 0 0 0 0 0 0 1.3954327 0 0 0 2.1480572 0.4960762 0.5649092
11 0 0 0 0 0.3362157 0 0.592841 0.1121283 0 1.9648313 0 0 0
14 0 0 0 0 0 [} [ 0 G 0.164696 0 0 1.1854371
13 0 0 0.2507056 0.1158263 0.2590335 0.3430045 0 0 0.5895644 0 1.0070837 0.0749417 0.6095732
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Table 3. Estimated visiting ratio-travel cost function for each day surveyed

HEAB # E X (R, F-value, t-value (a), t-value (b))
2. 8/26 Jr=— 2399 Inp+ 17.236 (0.525, 4.954%, — 2.226, 2.461)
2.11/ 3 Jr=—26321np+ 18.873 (0.586, 6.788**, — 2.605, 2.875)
3. 1/15 J7=—1140Inp+ 8.370 (0.388, 2.309, — 1.520, 1.716)

3. 4/29 Jr=—2715Inp+ 19.606 (0.556, 5.822**, — 2.413, 2.680)
3. 5/ 6 J7r=—3.069 Inp+ 22.331 (0.686, 11.542*, — 3.397, 3.803)
3. 7/28 Jr =— 2155 Inp+ 15.564 (0.500, 4.3221, — 2.079, 2.310)
3.11/ 3 Jr=- 2693 Inp+ 19.976 (0.637, 8.861**, — 2.977, 3.397)
4. 1/15 Jr=—25731Inp+ 18.376 (0.479, 38811, — 1.970, 2.165)
4. 4/29 Jr=—34321np+ 24.874 (0.589, 6.917**, — 2.630, 2.933)
4. 5/ 5 Jr=— 2.868Inp+ 21.214 (0.586, 6.799**, - 2.608, 2.968)
4. 8/ 2 Jr=— 2.821 Inp+ 20.7204 (0.515, 4.697%F, — 2.167, 2.449)
4,11/ 3 Jr=— 2.849 Inp + 20.563 (0.478, 3.8571, — 1.964, 2.181)
5 1/15 Jr=—1.0251np+ 7.880 (0.305, 1.337, — 1.156, 1.368)

* significant at 0.01 level

* * significant at 0.03 level
t significant at 0.05 level

1 significant at 0.1 level
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