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ABSTRACT

Keywords: Rainwater utilization, water conservation index, green building ,

precipitation

Water shortage had become one of the most serious issues, which was
concerned by many countries of the world. It is estimated that more than two
billions people have not enough clean water to drink or use in this century. Even
though, Taiwan is the most rich rainy place which located in monsoon area of the
earth, the characteristic is hot, rainy and high humidity, water shortage also shake
this island within these years. Just like many other countries all over the world, we
have to face the situation which to build a new and huge dam is impossible or
very difficult for Taiwan environment at present. Then, to develop many little
dam system into buildings or urban is an acceptable idea for government and
experts. That means we could formally lead the rainwater use system into building
design and housing plan. Green Building evaluation is a new system in which
water conservation is prioritized as one of its seven categories for saving water
resources through building equipment design in Taiwan. The Green Building
program proposes a water conservation index with quantitative methodology and
case study. This evaluation index involves standardized scientific quantification
and can be used in the pre-design stage to obtain the expected result. The measure
of evaluation index is also based on the essential research on Taiwan and is a
practical and applicable approach. In this research, we concern about the situation
of architect and designer with less engineering background and try to offer a
design concept and easy utility to fit to building design. We will also arrange the

database of precipitation in Taiwan.
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1941 &

*

3203.4

1890.1

2376.6

1290.2

2018.9

1544.5

|
2094.6

4898.5

2375.2

2027.4

1539.1

1942 &

1596.1

1918.5

1473.9

1877.5

916.6

1208.5

1125.5

1899.7

3811.7

1519.0

2278.9

2612.2

1475.2

1943 &

1378.3

2736.1

2349.3

2734.9

945.7

1438.3

2096.6

1824.8

3087.1

1354.4

3493.8

2298.3

1653.0

1944 &

3294.8

1933.5

932.2

1600.6

1360.1

2484.4

4608.0

2126.0

2538.6

3061.1

1663.3

1945 &

1604.6

2404.3

2339.4

1202.1

2925.0

1984.9

4807.8

1761.0

2446.5

2562.9

1946 &

1642.7

*

1741.8

25271

863.7

1400.7

1272.0

1097.5

3608.6

943.0

1711.7

1926.8

1708.9

1947 =

2964.2

5512.5

3081.3

4498.9

1507.1

2273.9

2284.7

2532.6

5851.7

2677.7

2753.1

3144.0

3273.2

1948 &

1775.0

3598.0

2262.7

872.5

1525.7

4637.8

1505.6

22341

2127.9

2526.8

1949 &

1860.0

3608.1

2738.6

2790.3

841.9

*

2044.8

*

3541.9

1653.6

2551.4

1632.1

1685.8

1950 &

2126.5

3530.7

2203.7

2879.1

1360.3

2307.4

1814.5

2217.0

5083.4

1646.5

2458.0

2824.9

1582.6

1951 &

1869.0

4857.4

2525.5

4053.1

1183.2

1969.7

1955.9

1810.9

5005.0

1674.4

2585.8

2388.0

2420.7

1952 &

1623.9

3560.7

2063.0

2499.2

1005.3

1922.2

2205.5

1696.4

3235.5

1557.6

2737.3

2131.1

1958.2

1953 &

2433.7

5172.9

2369.0

3645.0

1465.8

2243.8

1768.1

2144.2

4787.7

2183.8

3194.9

3329.6

2207.8

1954 &

1627.5

3834.1

2215.9

3422.9

755.2

1201.2

1790.6

851.0

2396.8

751.7

1934.8

1648.3

1474.2

1955 &

1727.2

2568.4

1403.2

1758.5

1174.5

2547.9

1901.5

2062.6

3936.1

1393.9

2155.1

2394.8

1351.7

1956 &

2584.1

4930.0

2355.1

3734.8

1363.3

2266.4

1864.8

1768.3

4691.0

1589.5

2665.0

2561.0

2190.7

1957 &

2195.1

3923.0

2032.7

2577.9

710.4

1529.1

1610.3

1687.8

3015.0

1560.5

1881.6

1677.4

1873.4

1958 &

1977.5

3563.6

2334.9

2258.0

941.3

1395.9

1575.4

1187.9

3706.7

1208.0

2500.1

1959.2

1790.9

1959 &

2199.2

3513.8

1978.2

2245.2

1141.7

1935.4

1938.1

2590.9

4940.4

2251.8

2433.8

3085.1

1845.6

1960 &

2344 .4

3397.5

2007.3

2882.9

902.1

1743.6

1750.2

1764.9

4492.1

2261.5

2000.0

2971.8

1447.7

1961 &

1925.0

3005.3

2222.0

2297.7

1050.2

953.8

1649.8

1185.7

3147.7

1310.4

2871.0

1944 4

2201.0

1962 &

2062.8

3419.5

2329.2

2261.2

785.8

946.7

1437.7

1405.7

4026.5

1578.7

1590.6

2382.9

1383.1

1963 &

1708.0

1944.3

1509.1

1703.0

660.2

1051.3

805.1

1557.9

4475.1

1202.7

7541

2179.6

1042.8

1964 =

1370.7

3678.4

2406.3

2675.9

329.7

875.0

863.8

1128.8

2821.6

1129.6

1593.3

1495.8

1974.3

1965 &

1569.6

3352.4

2311.7

2588.0

733.9

1265.7

1138.5

1566.9

3769.1

1197.9

1208.4

2135.6

1226.3

1966 =

2326.9

3851.4

1456.6

3026.8

1099.3

1583.8

1405.6

1655.2

5713.6

2027.9

1664.4

2630.5

1750.0

1967 &

1643.7

3584.2

2803.4

2810.7

812.8

1290.7

1492.4

w| k| k| k| k| k| k| k| k| k| k| k| k[ k| k[ k[ [ k[ [ s [ #| #| *| #]| *

1283.5

3014.6

1161.8

1793.6

1975.7

1684.7

1968 &

2020.8

3234.7

2467.3

2448.0

1354.2

2090.5

2044.2

*

1741.0

3787.1

1858.6

2739.9

2303.0

2772.7

1969 &

2550.1

3459.1

2376.4

3061.4

1289.8

1404.6

1141.8

1413.5

1617.5

3746.2

2372.0

1861.7

2032.8

19171

1970 &

2436.3

4854.6

2093.2

3475.1

853.7

1373.6

1512.0

1423.0

1694.9

2925.0

2315.2

2580.0

2429.7

1860.9

1971 &

1462.9

3172.0

2398.8

3481.9

698.0

1045.9

885.7

1451.5

1050.4

3067.4

1270.4

1594.1

1485.7

2093.0

1972 &

2422.5

2839.3

2072.5

2559.6

1458.4

2506.5

2108.3

2554.3

2338.1

5881.2

2023.2

2124.9

3278.3

1765.6

1973 &

1794.6

3465.0

2199.2

2602.5

1439.4

1556.6

1928.9

1884.2

1488.6

3782.6

1633.3

2504.6

2217.3

2600.9

1974 =

2366.9

4825.8

3116.1

3982.1

1196.8

1560.5

2681.0

1717.0

1606.9

4519.8

2275.8

3440.4

2714.1

3155.8

1975 &

2409.9

3436.7

2100.5

2226.2

1456.9

2380.0

2199.5

2357.9

1688.7

4720.0

2334.9

2070.6

2767.0

15511

1976 &

1620.3

2643.1

1321.5

2201.6

609.3

1457.5

1126.4

1464.8

2064.8

4728.6

1694.9

1137.5

2547.2

1978.4

1977 &

2486.7

3663.6

1940.5

23221

1078.5

3112.0

2793.9

2714.7

2073.7

5167.4

1850.8

2073.5

2645.8

1887.0

1978 &

2018.8

3691.1

2044.1

2671.2

657.5

1251.4

1145.6

1662.9

1357.7

4754.6

1894.3

1925.3

2432.8

17961

1979 &

2333.6

3193.1

1266.0

2139.1

648.6

1471.6

1481.2

1823.8

1561.3

4117.9

1772.6

2080.0

2565.2

1336.1

1980 &

2160.6

3514.9

1723.7

2153.3

531.3

530.7

572.8

878.8

1017.5

2239.6

1280.3

888.7

1576.2

817.5

1981 &

2289.9

3798.5

2228.9

2780.5

1232.8

1872.0

2276.9

2118.0

2234.5

4117.4

2428.3

2329.3

2989.1

1628.4

1982 &

2046.9

3240.7

1648.7

2284.9

1118.7

1861.5

1695.2

1436.2

1525.4

3502.8

1808.6

1663.8

2178.3

1438.4

1983 &

2251.5

3464.3

1556.4

27291

1046.7

1939.6

2230.5

1743.6

1743.0

4071.2

2344.7

17721

2500.0

998.4

1984 &

2711.3

4836.2

2245.9

3238.1

761.9

1373.3

1628.5

1379.1

1547.8

3229.7

1961.8

2194.0

2198.4

2181.4

1985 &

2487.9

4322.8

2495.8

3233.1

1050.3

1391.6

1995.6

1625.8

2074.4

4133.4

1976.0

2418.4

2808.1

2015.1

1986 &

2605.6

4586.9

2396.4

2878.6

982.1
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1622.1

1427.3

1528.6

3476.4
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2506.5
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1480.5

1988 &
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2997.3

4278.6

670.6

2099.3

1935.6

1723.9

1212.3

3649.1

1421.7

2114.6

2004.1

2184.8

1989 &

2268.6

3598.4

2229.9

2749.8

879.7

1230.7
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1336.4

1639.1

3654.7
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1959.7

2348.0

17591

1990 &
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4452.3

3003.1
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5019.3
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2973.0
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2277.9

1992 &

2391.9

3668.0
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2731.2

1021.7

2324.7

1973.7
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1791.3

4627.9

1784.5

1696.6

2435.4

1373.8

1993 &

1745.0

3053.6

989.0
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726.0
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1083.5

1347.8

1110.6

2641.8

1353.2
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1281.1

1994 &

2043.7

3458.5
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601.6
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2470.0

2197.6

2027.6

4037.7
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1651.4
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1995 &

1716.7
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2181.9

2279.3

913.0

977.6
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1028.9

1376.0

2673.1

12111

2099.0

2239.9

1742.9

1996 &

2248.1

3927.5

2707.5

2966.8

867.1

1025.8

1107.4

1566.2

1615.7

4647.0

1604.6

1380.7

2439.9

1707.9

1997 &

2580.6

3206.1

1503.7

1836.3

682.9

1985.6

2118.4

2297.9

1965.6

3606.6

1959.5

1866.0

2423.7

1191.8

1998 &

4404.7

5438.1

3557.5

4945.3

1256.4

1846.8

2433.9

2446.7

2177.3

4364.2

2088.3

2650.3

3065.3

2418.9

1999 &

1958.1

2746.7

1677.0

2193.5

1054.6

2135.2

2763.6

1603.6

1389.4

3074.9

11571

3072.1

2107.2

2000 &

2744.0

54044

2459.5

4209.8

1144.0

1754.3

1569.0

1350.5

1796.7

3099.8

1760.6

2326.6

1954.6

2102.
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el T VR H#-E E RS o

14 Boplzbz R B FA 2122 8% oA BTSN s AL
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£212 Lo @pxE%saE 5103050100 & T35
G| R | | v | o | Ll |
77100 = T i85l | 2123.7 * * * 996.8 | 1736.2 *
2T 50 F T 5 ify 2198.7 | 37271 | 2159.3 | 2797.6 | 962.6 | 1636.2 | 1707.9
2T 30 F T 5 i 2324.7 | 3755.0 | 2156.8 | 2815.2 | 950.6 | 1673.9 | 1784.8
2T 10 F T 5 24049 | 3708.8 | 2139.0 | 2861.5 | 885.0 | 1706.2 | 1846.4
YT 5 F IS 27871 | 4144.6 | 2381.0 | 3230.3 | 1001.0 | 1749.5 | 1998.5
BA | Gl | FEQ] OF | R [ FUw |
77 100 & 2 I il * 1701.3 * * 2168.4 * 1830.1
T 50 F T 5 ify * 1636.4 | 3898.4 | 1721.4 | 2064.4 | 2349.5 | 1841.0
2T 30 F T 5 17259 | 1647.3 | 3909.6 | 1782.8 | 2015.8 | 2397.2 | 1855.9
2710 F IS 1706.6 | 1622.9 | 3586.7 | 1596.3 | 2018.7 | 2244.2 | 1807.4
JT 5 &F 1853.0 | 1788.9 | 3758.5 | 1714.0 | 2259.1 | 2470.9 | 1905.6

YT EEs TR
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A FRRLR L AR 1 T # - 1335 Liaw (2004)

GRTY 0 §RERCRRFE BR A2 0 B FF e 35 BOREGY B R EE
FoRAE ~ ERAE > F A koS Rl A TA s E LE o

PEFE Y Bk s Ao ik A A B AR BR
PURCR > s R il - At o FoRA GG FIF 83 boa i
T o AR P oA N p T35F
Bk B EES Y & T e & LR B g B K Sk
@%@E@éﬁﬁ B
AT LUK E B0 E i < F (Liaw,2004) > ARFEE B B ibde
HEUE - > AP EBEUARFA0 E R FER B BB AT o

1.3k N & 7

BPooRHOES 8k B A - fRehiok S B0 LR R E R B R R
73 APk B - FA PR 18E I (YBS Model - Yield before spill
model) > ¥ - fAH50 5 L FE 8 Bk #5C (YAS Model - Yield after spill

EPORHER Y o Bk F ek F o B TR R IET R0 7 Fen

model) -

530 YAS Model Bk 4 (c LB 7 4 7 %

Yt =M (Dt 2 S t=1 )eeeeeeeeeeeeeeseeeeeseeseeeeeseeseeeseeeseeseeeseens (21)

St+1 = Min (St-1+ Qt »SMax) = Yt.eeoeeeeeeeeeereeeeanrannn. (2.2)
7 YBS Model B k3 e 0¥ 4 7 %

Ye =MD (Dt » Stt Jevereeereeeseeeseessesssesssesssesssssssessesssesssesssssanes (2.3)
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9% IS S A B A EFENE TR E Y, Rk
2 QuitEaeriE; Dy itER R k2 Smax CRTRFE < FE -
BAEF e BoREN € 4 kAR 27 2% 0 YAS Model i

ko] Flh YAS Model B L 8 2 5 i Bk #90d i - BER) N R
RARFE R RMRRT o BT - @y hE R E € YBS Model

e , y
R DS SRR E

g o FP ARy E Y YBS Model 1F 5k BBk B TTHO IR B RUE i
kg

m’?
ot}
=
Y
Sk
H
4
; XN
% ¢
‘3;
g
B

~EE R R - Boko
BT AP BEAT Y S P A ok Gkl R RRY
WBH AR > FPHF (1997) 3 44 587 F AN EREFIRFF %A 7% &
Jofhon s GBI R TR AR B R £ 2 s R 0 M R AR E AR S8R
A E@I BN o RE % e 4 KT~ ACRRE
7 I B S e - I B
A2 BRAINEY A FF]

A S AANEFFRIAE A7 K- £ g%k B R0k 2-21 9770 > @

BigF k.

ROR TR A FHCE] s TR 2 g

d LB platr ek > CEA0.81~084FF » ehzH 50Kk TEANC
=081:271 8447 -
2221 AFREEANZE R el sk a2 $1
i MR | ARITR | N SRE] ffgﬁf [EHFABLE]
73 PR B 84 90 93 79 87
T I8 0.82 0.81 0.84 0.83 0.81
BB, 0.076 0.068 0.064 0.095 0.066
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% 222 K

Bk BEAEES

Cluster Membership

Case Number| Cluster | Distance |Case Number| Cluster | Distance
1 2] 104.103 39 61 130.297
2 6 52.696 40 6 54.332
3 6 68.012 41 6 36.301
4 6 75.301 42 6 48.964
5 5 85.113 43 6 47.629
6 6] 121.395 44 5 85.113
7 6 72.435 45 61 134.517
8 6 64.048 46 7 89.469
9 3 95.759 47 7 68.497

10 3 81.130 48 7 62.635
11 6 57.742 49 3 60.481
12 7| 118.947 50 3 54.237
13 7 69.850 51 3 96.990
14 7 67.726 52 3 29.090
15 2 97.699 53 7 35.614
16 2 36.554 54 7 85.207
17 2 26.909 55 7 97.929
18 2 32.561 56 7 79.297
19 2 48.022 57 7 60.481
20 2 32.561 58 7 54.237
21 2 20.852
22 2] 168.720
23 2 17.926
24 2 44837
25 2 29.979
26 2 39.109
27 2 47.245
28 6 72.393
29 6 91.105
30 3 81.130
31 3] 113.298
32 3] 121.353
33 1 0.000
34 4 0.000
35 6 43.641
36 6 52.900
37 2 79.528
38 2 79.064

FORPFEAIF EF R RS R F
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kg g

b I R I RLEI Sl
e T kRl LR L

£ 223 %aAEENHR LA KL
ANOVA
Cluster Error F Sig.
Mean Square df Mean Square df
VARO00001 4375.006 6 84.7350 51 51.632 9E-17
VARO00002 2438.458 6 83.1982 51 29.309 8E-13
VARO00003 5321.658 6 969117 51 54912| 3.2E-17
VARO00004 3184.053 6 66.1370 51 48.143| 2.9E-16
VARO00005 3007.632 6 56.7984 51 52.953| 5.9E-17
VARO00006 1974.630 6 47.7747 51 41.332| 3.5E-15
VARO00007 1542.306 6 57.8546 51 26.658| 3.4E-12
VARO00008 1664.038 6 70.3320 51 23.660 2E-11
VARO00009 1459.737 6 119.6619 51 12.199| 1.3E-07
VARO00010 879.092 6 157.4187 51 5.58410.00031
VARO0OIL1 580.474 6 84.3270 51 6.884] 5.3E-05
VARO00012 493,454 6 91.4345 51 5.3971 0.00041
VARO00013 305.841 6 40.3854 51 7.573] 2.2E-05
VARO00014 884.263 6 170.6751 51 5.1811 0.00056
VARO001S5 1327.489 6 202.1607 51 6.567] 8.1E-05
VARO00016 1353.584 6 434.6422 51 3.11410.01398
VARO00017 902.379 6 337.9997 51 2.6701 0.02922
VARO0018 1247.328 6 209.8455 51 5.9441 0.00019
VARO00019 1045.824 6 185.8415 51 5.6281 0.00029
VARO00020 1378.746 6 220.2484 51 6.260] 0.00012
VAR00021 4861.615 6 389.4814 51 12.482 1E-07
VARO00022 3878.744 6 326.1002 51 11.894| 1.8E-07
VARO00023 5024.093 6 323.4825 51 15.531] 6.5E-09
VARO00024 7345.452 6 266.2010 51 27.594 2E-12
VARO00025 7962.744 6 448.2825 51 17.763| 1.1E-09
VARO00026 30230.028 6 381.2323 51 79.296| 5.9E-20
VARO00027 38702.395 6 253.2579 51 152.818] 4.8E-25
VARO00028 47814.774 6 312.8595 51 152.831] 4.8E-25
VARO00029 36438.819 6 210.0038 51 173.515] 4.8E-26
VARO00030 35299.708 6 280.3599 51 125.909] 1.6E-23
VARO00031 18939.373 6 245.5721 51 77.123| 9.5E-20
VARO00032 26097.012 6 237.8551 51 109.718] 1.9E-22
VARO00033 18472.600 6 205.3296 51 89.966| 6.4E-21
VAR00034 6048.714 6 103.9128 51 58.210| 1.2E-17
VARO00035 8657.589 6 88.0162 51 98.364| 1.3E-21
VAR00036 8500.049 6 111.8434 51 76.000| 1.2E-19

BE G 1R

23k BB R b

T gHFRE T LT T ad R A A

D R-E - BRI E 3300 K - HW S S HWR 34 40 %o
5

EHE -2 BRI SV REA N1 I NDAE SR 2 IS
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