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Abstract

Longterm disturbanceby human activities on Tali
have induced ecological degradation and increased the difficulty of river
management. The river management of Tawian government authority used to
aiming at flood control, flood protection, and water resources allocation,
indicating theinconvenient truthithat severecompetitionexists between water
conservancy and ecology. Integrated management for river and wetland
environment is scarcén recent years, environmental protection consciousness
has been more and more important, there nsuagent need toconducta
comprehensivanvestigation to make up the shortage of existing materiatiwhi
should be integratefr public referenceThe projectwas to investigate Tamsui
River situationsand was carried out through field investigatiosimulation of
numericalmodel, statisticalanalysisandintegratedndex calculation Five sites
in Tamsui River and ten sitesin Keelung River, Dahan Creek and Hsindien
Creekwere setupfor filed investigations They included biotic factorssuchas
avian, plants fish, insects benthos mammals amphibiars, reptiles and
environmental fact@r such as flowcharacteristicsriver bathymetry habitat
types landscapesand water qualityAccording to the results ahe index of
biological integrity (IBl), the average score of IBI imé four seasons of the
currentinvestigationwas higher than that of the previous survegicatingthe
improvementof the aquaticecosystemThe bestperformance occurredt the
site betweenthe Xiulang Bridge and Fuhe Bridge in HsindienCreekwith the
increaseof the IBI scorefrom 19 points (level C) to 36 pointdevel A).
Furthermore from the abundance analysis of bird species, the abundance of
species in this period is higher than that in the early stage, wiashttributed

to the improvement adiquaticenvironmentanddiversehabitat
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Taipei metropolitan area where more than -tmed of Taiwanese
population lives encountered continuous severe floods before Taipei Flood
Preventioncompletion However, its function mighte changed by urban
development and natural alteration. This project exasioe impact factors on
Taipei Flood Prevention corresponding to anthropogenic effects and climate
change threats, including riverbed elevation, riverbed roughness, water stage at
river mouth, and th 200year return period floodNumerical modeling was
adopted to identifyfactors affectingthis ability. Suggestions are made and
provided in this project asnprovement measureshe 200y return periofiood
results ina flow dischargeof 17,300 m®s for the Taipei Bridgesectionof the
Tamsui River and abypassflood dischargeof 6,200 m®s for the Earchung
floodwayat the current situatiomheT a i p e i s flBad ievejgcarréntlyvery
closedto the plannedlevel of 8.40m.In order to recover thbypass discharge
and decrease water stages, two-efigctive strategies were proposed. One is to
monitor the riverbed elevations within tA@amsuiRiver at the Taipei Bridge
section, and to dredge silt if necessary. Anothezis to decrease the riverte
roughness of the upper and middle sections of the Erchung Bypassir25%.
addition the currentreach between Guandu Bridge and Taniivier mouth
doesnot me et t he pr o t-leveltlevee rwas dowilfoi due
landscapeand natural environmentreservepurposes Non-structuralmeasures
for the flood protectionand mitigation were thus concernedNine scenarios of
different return period floods were simulated and were used to identify the
potential inundatiomays (HMs). Seven aream thereach such as Tamsuld
Street, Sumeikern Creek, Guandu Temple, Waziwei Village, Neulioupu Creek,
Wushantou Creek, Longshing Creek, wemntedout as the protection areas

(PAs). Themitigation of the river flood impacts of the seven PAgusingPIMs
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was presented The structural facilities are not recommended so far due to the
uncertainty of | and use l i mitation,
acceptance, and technical feasibiliiwe conclude the tackle timing of
evacuation when the river level reashine second flood warning stage and
suggest the government authority to integrate the PIMs and flood warning stage

proposed by this project as an early warning system for effective evacuation.

Key wordsth Tamsui River, Taipei Flood Prevention, Ri&tuation

Investigation, River Regulation, River Management, Ecology
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6 2-9 200073 201517 HRANAY R &
No E - 4 {}
(mg/L) (mg/L) (mg/L) (mg/L) PR FmielemE ¢y )
%d 7 €1 | %d €1 | %d 1 €1 | %d €1 | %d 1 €1 | %d 1 €1 | %d €1

2015 6.5 13 2.9 40 34.2 891 1.37 9.29 - - - - - - 38
2014 6.8 13.9 2.7 394 19.3 96 1.22 15 7.7 8.0 1,438 | 39,000| 22.9 30.8 38
2013 6.7 12.9 2.9 28.2 17.9 100.0 1.19 8.90 - - - - - - 38
2012 7.1 12.9 2.0 17.2 21.4 168.0 0.88 6.83 - - - - - - 38
2011 6.5 15.1 3.1 32.2 21.7 124.0 1.38 | 11.60 - - - - - - 38
2010 6.0 13.0 3.6 137.0| 19.7 101.0 1.59 | 12.20 - - - - - - 38
2009 6.6 14.4 3.7 84.6 20.0 193.0 2.00 | 12.80 7.6 9.0 1,519 | 43,000, 22.4 32.4 38
2008 6.8 15.8 2.6 16.0 24.0 667.0 1.61 | 15.40 7.5 9.2 1,302 | 40,100 21.7 32.3 38
2007 5.8 12.0 3.7 16.5 | 380.5| 24,600.0f 1.95 | 18.80 7.6 9.0 1,214 | 39,100 23.1 - 32
2006 6.7 11.1 4.1 19.8 | 280.0 | 19,400.0f 1.71 | 13.60 7.6 9.0 1,356 | 41,400 22.4 34.6 38
2005 6.7 19.1 3.5 26.3 | 192.5| 15,200.0| 1.44 9.87 - - - - - - 38
2004 5.8 9.6 3.7 26.3 | 184.3 | 6,250.0| 2.14 | 13.60 - - - - - - 38
2003 4.6 10.0 4.4 349 | 1474 | 6,770.0| 3.04 | 14.70 - - - - - - 38
2002 4.3 10.2 4.7 39.1 | 156.9 | 20,000.0f 3.09 | 23.00 7.1 8.9 2,078 | 44,600| 23.1 33.6 38
2001 4.4 10.7 4.1 435 | 272.5| 66,600.0f 2.37 | 11.10 7.5 94 2,007 | 39,100| 23.1 33.7 32
2000 5.2 10.8 3.9 49.7 | 143.3| 7,690.0| 2.33 | 19.00 7.3 10.1 | 1,197 | 27,300| 22.0 31.5 32

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx

& 2-10 20007 3 20157 KR ( MAE)AY®R § . &
Mo E - 4
PH"
(mg/L) (mg/L) (mg/L) (mg/L) (emhol ¢m C)

X d 1 €1 |xd1 €1 |xd 1 €1 [xd 1 €1 |xd"1 €1 | xd 1 €1 |xd1 €1
2015 5.01 | 650 | 1.26 | 1.80 | 69.84 | 559.00| 1.59 | 3.43 | 7.74 | 7.90 |31335.0039900.00 23.22 | 30.10
2014 5.21 7.2 1.77 34 | 2942 | 532 | 125 | 258 | 7.67 8 26437.5| 39000 | 22.90 | 30.8
2013 5.61 6.9 1.85 27 | 3489 | 66.3 | 111 | 2.81 | 7.79 8.1 |31108.33 42700 | 23.78 | 30.6
2012 4.73 6 1.36 1.7 | 4063 | 69.2 | 087 | 181 | 7.65 8 24192.5| 41300 | 22.89 | 28.9
2011 5.27 7.5 1.40 2.4 31.62 | 66.2 1.16 1.93 7.74 7.9 [31441.67 43500 | 22.84 | 29.5
2010 5.08 6.4 1.62 32 | 3165| 786 | 1.30 | 297 | 7.83 8 [33316.67 40500 | 23.69 | 30.9
2009 5.10 6.4 1.43 35 | 3514 | 836 | 163 | 3.71 | 7.64 7.9 |30241.67 43000 | 23.07 | 30.1
2008 4.98 7 1.30 1.8 | 3477 | 61.7 | 184 | 418 | 7.63 7.9 28625 | 40100 | 22.22 | 28.6
2007 3.83 5.7 1.30 23 | 4310 | 838 | 192 | 2.77 | 7.57 7.9 26325 | 39100 | 24.12| 31
2006 4.47 6.2 2.29 48 | 59.77 | 153 1.68 | 255 | 7.72 8 28032.5| 41400 | 23.63 | 30.9
2005 4.82 7.5 1.86 29 | 78.38| 270 1.35 | 331 | 7.72 8 |26824.17 36800 | 22.93 | 30.3
2004 3.35 5.4 2.09 47 | 2400| 624 | 344 | 536 | 7.59 7.9 |27191.67 42600 | 22.66 | 30.2
2003 2.42 4.2 3.38 6.3 | 22.11| 57.7 | 390 | 596 | 7.18 7.8 |32141.67 39000 | 23.76 | 29.9
2002 2.47 4 2.89 5 31.78| 81 2.80 | 437 | 7.07 8.1 | 30522.5| 44600 | 24.30 | 30.7
2001 2.69 5.4 1.48 27 | 2253 | 379 | 179 | 3.77 | 7.74 8 32825 | 39700 | 23.93| 30.9
2000 3.47 5.9 422 | 10.2 | 2256 | 36 237 | 3.43 | 7.75 8.1 |17986.67 27300 | 21.87 | 31.5

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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http://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx

& 2-11 20007 3 20157 HRA N KR ( € )AY®R 1§ &
Mo E - 1S
PH"I
(mg/L) (mg/L) (mg/L) (mg/L) (emhol ¢n C)

X d 1 €1 |xd 1 €1 |xd 1 €1 |xd 1 €1 |xd 1 €1 | xd" €1 |[xd1 €1
2015 347 | 590 | 185 | 3.60 | 50.56 | 348.00| 3.11 | 5.88 | 7.23 | 7.40 |11154.3318500.0¢ 23.17 | 30.90
2014 3.93 6.5 1.99 28 | 31.86| 59.3 | 2.08 | 515 | 7.22 7.4 |10773.33 21400 | 22.75| 31.3
2013 4.09 6.1 2.20 38 | 3379 92 1.83 | 3.15 | 7.33 7.7 |13216.67 25800 | 23.87 | 31.1
2012 3.76 6.6 1.79 34 | 3312 53.7 | 1.63 | 3.42 | 7.28 7.5 |8083.17| 21100 | 22.60 | 29.3
2011 3.46 5.3 1.92 2.7 | 38.69| 75 227 | 423 | 7.28 7.5 |13321.67 24700 | 22.93 | 30.1
2010 3.05 5.3 1.83 35 | 3040 | 415 | 251 | 456 | 7.24 7.4 |14547.5C 26300 | 23.88 | 31.2
2009 3.51 6.4 1.97 36 | 3783 795 | 279 | 432 | 7.28 7.6 |13498.33 25100 | 22.91 | 30.7
2008 2.99 6.4 1.54 29 | 33.36| 768 | 259 | 383 | 7.22 7.4 | 9901.08| 27300 | 21.93| 28.2
2007 1.18 4.1 2.48 4 74.37 | 131 341 | 532 | 7.33 7.4 | 9287.25| 20600 | 23.81| 30.9
2006 2.49 5.4 2.77 6.4 | 65.30| 173 284 | 489 | 741 7.7 |11783.33 20200 | 23.14 | 30.8
2005 2.79 7.2 2.27 3.4 | 94.02| 502 241 | 442 | 7.40 7.6 |10748.25 19600 | 23.18 | 35.3
2004 1.32 3.1 2.91 6.9 | 37.78| 149 3.13 | 6.05 | 7.41 7.7 |12047.67 26500 | 22.48 | 30.5
2003 1.31 3.8 3.33 6.6 | 2264 | 36.4 | 525 | 7.82 | 7.23 7.5 |21215.83 27700 | 23.75| 29.9
2002 0.93 2.6 3.43 79 | 2455| 365 | 469 | 6.92 | 6.92 7.7 |20799.17 32600 | 24.65| 30.5
2001 1.35 3 1.59 2.7 | 42.27| 168 298 | 496 | 7.37 7.6 |19291.67 28700 | 23.57 | 31.3
2000 2.37 5.4 3.87 8.8 | 60.72| 262 285 | 514 | 7.44 7.8 |10570.50 17850 | 21.88 | 31.2

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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& 2-12 20007 3 20157 HRA N KR (@ )AYR § &
Mo E - 1S
PH"I
(mg/L) (mg/L) (mg/L) (mg/L) (emhol ¢n C)

X d 1 €1 |xd 1 €1 |xd 1 €1 |xd 1 €1 |xd 1 €1 | %xd" €1 |xd1 €1
2015 23.07 | 30.60 | 7.32 | 7.50 |411.55|929.00| 3.32 | 6.23 | 106.07| 801.00/ 3.03 7.70 4.34 | 5.80
2014 4.5 8.7 4.27 9.3 | 30.11| 68.2 2.2 497 | 7.183| 7.3 221.75 | 408 | 21.55| 30.5
2013 3.733| 7.6 4.41 9.7 26.1 | 536 | 259 | 443 | 7.15 7.3 242.08 | 463 |23.242| 29.7
2012 5508 | 8.2 3.06 7.3 | 37.03| 141 182 | 581 | 7.233| 7.5 180.75 | 414 21.6 | 27.7
2011 4783 | 8.4 3.85 | 11.1 | 4998 | 124 | 233 | 7.06 | 7.25 7.4 211.75 | 583 |22.058| 28.3
2010 3.258| 8.6 4.75 12 36.71| 96.8 | 353 | 745 | 7.142| 7.6 282.33 | 781 |23.317| 29.6
2009 3.117| 7.3 6.13 | 11.9 | 36.53| 184 | 4.48 | 7.58 7.2 7.5 288.42 | 504 |22.267| 29.7
2008 4 7.7 5.16 75 | 29.76 | 994 | 3.78 | 7.28 | 7.192| 7.3 242.67 | 494 |21.167| 26.9
2007 3.608 | 8.5 6.74 12 | 134.14| 250 | 382 | 8.14 | 7.242| 7.4 250.58 | 509 |22.308| 29.3
2006 3.267| 7.8 6.98 9.6 |161.98/ 302 | 483 | 811 | 7.308| 7.8 235.83 | 332 |22.075 29
2005 3.775| 9.0 5.73 9.7 |176.48| 609 | 3.22 | 6.22 7.4 8.1 220 394 | 22.267| 29.8
2004 3.325| 6.4 6.73 15 |177.95| 323 | 496 | 13.6 | 7.667| 8.9 469.08 | 1770 |21.442| 29.1
2003 0.767 | 3.6 7.22 10 66.58| 262 | 6.78 | 10.6 | 7.325| 7.7 682.92 | 1850 |23.925| 29.8
2002 0.55 4.9 8.18 12 26.39 | 48.2 | 6.37 | 11.2 7.2 7.7 | 1159.42| 4230 |24.083| 29.1
2001 1.383| 4.6 755 | 135 | 4553 | 91 468 | 829 | 7.133| 7.4 355.08 | 1103 | 23.042| 30.2
2000 3.417 8 4.5 9.8 | 28.73| 628 | 466 | 186 | 7.274| 7.9 301.75 | 606 | 21.05| 29.9

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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6 2-13 20007 3 20157 HKRANKR (— R JAY®R 1§ &
o E o i
(mg/L) (mg/L) (mg/L) (mg/L) PHA (emhol ¢ )

% d €1 |%d €1 | %d €1 |%d1| €1 |(%d1| €1 |%d1 | €1 [%dT1 | €1
2015| 9.17 | 10.60 | 1.00 | 1.00 | 4.34 8.20 0.03 | 0.09 | 7.72 | 8.10 |170.42| 232.00| 21.43 | 29.70
2014| 9.48 | 1390 | 210 | 210 | 471 16.20 | 0.03 | 0.04 | 7.65 | 8.00 | 168.17| 262.00| 20.23 | 27.60
2013| 9.13 | 10.70 | 2.43 | 550 | 5.13 33.30 | 0.02 | 0.03 | 7.62 | 8.20 | 180.75| 339.00| 21.55 | 29.80
2012| 9.68 | 1260 | 1.20 | 1.20 | 6.12 23.00 | 0.03 | 0.06 | 7.83 | 8.40 | 152.33| 281.00| 20.93 | 29.00
2011| 9.12 | 10.70 | 1.37 | 150 | 8.93 66.70 | 0.02 | 0.03 | 7.74 | 8.10 | 178.33| 262.00| 21.33 | 29.10
2010| 8.93 | 10.10 | 1.00 | 1.00 | 4.27 11.40 | 0.03 | 0.05 | 7.74 | 8.00 | 207.83| 538.00| 22.43 | 29.40
2009| 9.33 | 10.80 | 1.26 | 240 | 2.63 4.90 0.03 | 0.09 | 7.66 | 8.00 | 213.83| 324.00| 20.98 | 30.10
2008| 9.60 | 11.00 | 1.23 | 2.60 | 7.73 30.70 | 0.04 | 0.10 | 7.78 | 8.50 | 168.17| 275.00| 20.55 | 28.40
2007| 9.17 | 10.70 | 1.26 | 3.60 | 7.08 33.40 | 0.06 | 0.10 | 7.73 | 8.30 | 193.42| 318.00| 22.26 | 30.20
2006| 9.17 | 10.60 | 1.19 | 2.30 | 10.43 52.70 | 0.07 | 0.11 | 7.57 | 8.00 | 177.25| 302.00| 21.27 | 30.50
2005| 9.40 | 10.90 | 1.21 | 3.30 | 5.34 12.20 | 0.06 | 0.10 | 7.67 | 8.10 | 181.08| 322.00| 21.77 | 29.20
2004| 7.68 | 890 | 1.19 | 220 | 17.21 52.00 | 0.16 | 0.26 | 7.56 | 8.00 | 217.17| 379.00| 21.38 | 29.60
2003| 7.53 | 830 | 1.67 | 3.00 | 31.99 | 128.00 | 0.36 | 1.00 | 7.22 | 7.80 | 250.75| 527.00| 22.51 | 28.60
2002| 7.03 | 850 | 1.80 | 6.30 | 49.44 | 220.00 | 047 | 322 | 7.12 | 7.60 | 217.92| 324.00| 21.45 | 27.60
2001| 6.86 | 9.90 | 1.02 | 1.30 | 2693 | 181.00 | 0.08 | 0.13 | 7.70 | 8.00 | 236.00| 485.00| 21.62 | 29.80
2000| 7.33 | 9.70 | 213 | 3.20 | 13.30 4050 | 0.71 | 1.38 | 7.48 | 7.90 | 148.50| 247.00| 21.43 | 27.10

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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& 2-14 20007 3 20157 HRA N BR (Q )AYR &
o E - 1S
PH"1
(mg/L) (mg/L) (mg/L) (mg/L) (emhol ¢ )
% d 1 €1 [%d 1 €1 [%d 1 €1 [%d 1 €1 |%d 1 €1 |%d 1 €1 [%d 1 €1
2015 9.33 10.5C 1.33 1.50 6.11 29.2C 0.16 0.30 7.89 8.40 166.5¢ 204.0¢ 21.40 30.0
2014 9.48 10.60 1.87 3.30 9.34 42.7C 0.09 0.20 7.93 8.40 161.69 221.0¢ 20.83 29.4(
2013 9.19 10.6C 1.28 1.60 5.2 25.9C 0.11 0.27 7.86 8.40 180.00 263.0¢ 22.12 30.60
2012 9.30 10.90 1.33 1.7Q 4.66 12.0C 0.09 0.13 7.98 8.40 157.61 223.0¢ 21.22 28.0C
2011 9.23 10.20 2.62 4.90 6.13 11.0C 0.11 0.27 7.96 8.40 177.25 238.0¢ 21.73 28.8(C
2010 9.29 10.6C 1.58 5.10 10.46 69.5C 0.12 0.26 8.04 8.50 184.47 228.0¢ 21.94 31.0C
2009 9.53 10.40 1.30 2.60 5.48 16.8C 0.08 0.28 8.02 8.60 200.47 296.0¢ 21.53 29.7(
2008 9.48 10.90 1.28 2.4Q 3.95 7.10 0.13 0.42 7.85 8.50 185.33 248.00¢ 21.81 27.90
2007 9.31 11.2C 1.29 2.50 8.19 32.3C 0.16 0.28 7.95 8.40 183.47 282.00 21.94 33.3C
2006 9.24 10.20 1.50 4.80 6.81 10.9C 0.17 0.29 7.77 8.30 176.44 258.0¢ 21.9¢ 29.6(C
2005 9.25 10.50 1.31 2.80 6.40 16.1C 0.13 0.37 8.01 8.70 172,54 255.0¢ 22.41 30.5C
2004 8.28 9.40 1.72 3.00 16.10 62.5C 0.25 0.58 7.55 7.90 207.54 335.0¢ 20.9§ 29.4C
2003 7.41 10.00 1.64 2.80 1450 49.2C 0.43 0.86 7.18 7.70 242.33 399.0¢ 22.8§ 29.6(
2002 7.39 9.00 1.53 3.40 23.30 92.5C 0.43 0.90 7.21 8.10 202.25 320.0¢ 20.93 27.20
2001 7.55 9.50 1.30 3.40 16.80 58.6C 0.19 0.53 8.12 8.60 194.427 290.0¢ 22.12 30.60
2000 7.45 10.60 1.56 290 10.82 40.0C 1.15 4.42 7.52 8.60 148.47 211.0¢ 22.17 29.5C

N W dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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& 2-15 20007 3 20157 HRA N KR m  DHAYR § &
o E o i
(mg/L) (mg/L) (mg/L) (mg/L) PHA (emhol ¢ )

% d 1 €1 [%d 1 €1 | %d €1 |%d1| €1 |%d1| €1 |%d" €1 |%d1 | €1
2015| 8.12 9.40 1.76 2.40 79.08 699.00 041 | 130 | 7.38 | 7.60 | 135.92| 194 |21.1083] 27.8
2014| 8.08 | 10.20 | 1.94 2.70 15.64 41.50 0.40 | 1.07 | 7.44 | 7.80 | 139.67| 202 | 21.25 | 28.3
2013| 7.92 | 10.00 | 2.32 6.30 18.50 80.80 0.62 | 190 | 7.38 | 7.90 | 147.83| 213 |22.7916] 30
2012| 8.71 | 10.80 | 1.46 2.10 21.50 95.50 029 | 148 | 7.54 | 8.10 | 110.08| 173 |21.5333] 27.7
2011| 8.08 | 10.40 | 2.33 6.00 19.28 94.70 0.64 | 251 | 7.39 | 7.60 | 134.08| 226 |22.0166] 27.1
2010| 6.97 | 10.10 | 2.02 4.90 25.07 89.70 112 | 409 | 7.41 | 7.80 |173.25| 289 | 22.525| 29.2
2009| 8.42 | 11.60| 2.18 3.90 26.90 84.00 094 | 235 | 7.49 | 7.80 | 159.75| 245 |22.5083] 29.6
2008 | 7.98 9.80 1.79 3.20 20.47 56.30 1.06 | 246 | 7.41 | 7.60 | 158.67| 242 |21.24167 27.7
2007 | 7.58 9.70 2.83 7.00 33.13 92.90 082 | 220 | 7.37 | 7.80 | 170.08] 270 22.3 | 28.7
2006| 8.73 | 10.70 | 2.93 7.40 55.04 99.70 0.72 | 2.09 | 7.69 | 830 | 146.92| 215 |21.7083] 28.2
2005| 8.37 9.80 2.60 6.00 | 355.40 | 1370.00 | 051 | 1.19 | 8.11 | 9.40 | 139.92| 204 | 22.625| 29.8
2004 | 5.80 8.10 483 | 11.00 | 290.59 | 1100.00 | 2.73 | 5.67 | 852 | 9.00 | 256.42| 609 | 21.075| 27
2003 | 4.12 6.60 5.79 | 10.00 | 1768.63| 6770.00 | 3.77 | 817 | 7.78 | 8.90 | 328.17| 578 | 23.775| 29
2002 | 3.49 7.80 5.72 | 17.20 | 2600.67 | 20000.00 | 4.02 | 7.29 | 7.45 | 8.90 | 261.67| 440 |(24.46667 30.6
2001 | 6.07 8.80 3.42 6.40 | 232.69 536.00 111 | 3.04 | 7.85 | 8.80 |169.33| 250 22.7 | 29.6
2000| 6.43 8.80 3.17 9.00 | 125.75 282.00 1.08 | 1.88 | 7.26 | 8.00 | 134.25| 211 |21.2666] 29.5

Nw dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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& 2-16 20007 3 2015T HRA N KR (€ AY R ®
o E - 1S
PH
(mg/L) (mg/L) (mg/L) (mg/L) (emhol ¢ )

% d 1 €1 |[%d €1 |%d1 €1 |[%d €1 |[%d €1 |[%d €1 [%d € 1
2015 | 252.83| 304.00| 17.84 | 37.70 | 0.04 0.07 22.14 | 31.70 | 8.97 9.90 1.10 1.20 8.18 8.50
2014 | 240.17| 277.00| 22.34 | 73.90 | 0.05 0.16 20.81 | 28.00 | 9.10 10.80 1.60 2.80 8.10 8.60
2013 | 231.83| 278.00| 12.80 | 24.20 | 0.04 0.08 2241 | 27.60 | 9.18 10.40 1.20 1.30 8.11 8.50
2012 | 221.17| 271.00| 30.01 | 85.80 | 0.02 0.03 20.80 | 26.50 | 9.33 10.70 1.25 1.40 7.93 8.30
2011 | 243.17| 318.00| 23.48 | 83.10 | 0.04 0.14 21.73 | 28.80 | 9.01 10.60 | 2.70 5.70 8.03 8.60
2010 | 256.42| 313.00| 27.73 | 69.00 | 0.05 0.20 22.26 | 27.20 | 8.72 9.60 1.87 6.30 7.96 8.20
2009 | 267.67| 336.00| 17.09 | 81.30 | 0.05 0.15 21.18 | 29.10 | 9.04 10.20 1.12 1.40 8.06 8.50
2008 | 241.25| 314.00| 29.97 | 54.70 | 0.08 0.27 21.07 | 29.90 | 9.32 10.80 1.12 2.10 8.19 9.00
2007 | 246.83| 320.00| 66.48 | 198.00| 0.10 0.20 | 2299 | 32.80 | 8.70 9.50 2.52 7.00 8.17 8.40
2006 | 252.75| 332.00| 109.38| 715.00| 0.09 0.23 21.77 | 30.50 | 8.93 10.00 1.57 4.30 8.03 8.40
2005 | 239.58| 291.00| 24.99 | 80.30 | 0.09 0.31 22.83 | 29.30 | 8.98 10.20 1.34 3.00 8.23 8.80
2004 | 263.67| 310.00| 124.28| 534.00| 0.30 0.59 21.08 | 29.10 | 8.35 9.50 1.49 2.00 7.70 8.00
2003 | 259.67| 284.00| 27.00 | 66.40 | 0.34 0.68 23.49 | 31.00 | 7.48 8.70 2.21 6.60 7.61 8.20
2002 | 279.50| 830.00| 103.57| 631.00| 0.25 0.69 2245 | 26.60 | 7.78 9.10 1.47 2.60 7.51 8.40
2001 | 227.19| 470.00| 39.40 | 64.00 | 0.12 0.33 2193 | 29.00 | 7.18 9.90 1.40 3.80 8.00 8.50
2000 | 195.00| 280.00| 33.23 | 145.00| 0.32 1.37 20.60 | 28.50 | 7.99 9.80 2.24 5.80 7.75 8.70

N W dhttp://erdb.epa.gov.tw/DataRepository/EnvMonitor/ImportantRiverWaterQuality.aspx
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& 2-17 20157 WANAYER & (A N)
BOD:s E NH,-N oH - IR

3 (mg/L) (mg/L) (mg/L) (mg/L) (es/ cn )
% d 1 €1 |%d 1 €1 |%d1 €1 [%d €1 | %d1 €1 | %d"1 €1 | %d1 €1
-| | f 5.06 6.57 2.59 3.34 | 157.92| 291.95| 041 | 0.5967| 7.77 | 7.8517|3232.15( 6214 | 19.71 | 23.88
n 53 6.50 3.96 494 | 236.89( 437.12| 0.62 | 0.9967| 7.59 7.599 | 1557.6( 2884 | 19.24 | 23.05
X1 6.14 7.78 2.11 | 3.0685| 137.68|256.0931 0.64 |1.15303 7.76 7.85 |22216.8] 29024 | 19.53 | 23.68
X 6.49 7.78 4.79 9.7 378.67| 860.84( 1.65 3.66 7.89 8.10 |31467.8351493.9 22.71 | 29.13
=2l 5.84 7.8 7.39 9.7 444 | 860.84( 1.91 3.66 7.94 8.10 |33300.9951493.9 22.24 | 29.13
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® 2-18 1067 10 AY R Q( XIY )

N w 1 Al 1Y mgly
1 0 1031| 2017/3/6 | 07:55 0.098
2 1032| 2017/3/6 | 09:15 0.087
3 X 1033| 2017/3/6 | 09:45 0.093
4 FRA £ g € 1001| 2017/3/7 | 13:20 0.155
5 RA T € 1002| 2017/3/7 | 12:55 0.108
6 FRA € 1003| 2017/3/7 | 12:30 0.095
7 A A E 1004 | 2017/3/7 | 12:10 0.069
8 FRA T € 1015| 2017/3/6 | 10:15 0.103
9 RA = € 1039| 2017/3/6 | 11:05 0.149
10 FRA ® 1016| 2017/3/6 | 13:15 0.174
11 RA € 1017| 2017/3/6 | 12:25 0.204
12 FRA T AE 1042| 2017/3/6 | 15:05 0.111
13 RA m” 1273| 2017/3/7 | 13:45 0.109
14 FRA M A 1019| 2017/3/7 | 14:35 0.094
15 FRA M€E 1020| 2017/3/7 | 14:10 0.140
16 FRA ®€ 1021| 2017/3/7 | 13:45 0.135
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& 219 BMRANA - AlLjv®
A - ATwn Al i v
I%A%S- 1.10 XA 0.095%
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Scoring Criteria

Metrics

5 3 1
1. Total number of fish species tc 10 4-9 0-3
2. Nt darterA Number of darter species| tc 3 1-2 0
3. Nt sunfishA Number of sunfish speci tc 2 1 0
4. f t suckerA Number of sucker specig tc 2 1 0
511 b Number of intolerant species tc 3 1-2 0
6. N1 m W% of individuals as omnivores | <60% | 60-80% | >80%
74 N A h W% of individuals as insectivorous| >45% | 20-45% | <20%
81, W W Number of hybrids or exotics specief 0 1 tc 2
9.0 Number of individuals in sample | tc 101 51-100 0-50

(t) 1]

r Genusindex, (Gl)

COA. t bW ™ MM Achnantheg Cocconei§

Cycoltelly Cymbellg Melosiraé Nitzschia

1Y tW® Ny YZEA t
_ Achnanthes+ Cocconeist Cymbella
Melosira+ Cyclotella + Nitzschia

GI1T mR1N ..o
GI>30+ p 3k %
11<GI<30t o FE IR
1.5<GI<11t  =b FFFR
0.5<GI<1.5t M =b 3t IR
Gl<0.5t ~ bR |

AW Q. ° W
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AQ YR uMeuyzZ” KR MNQ
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r ) K% r WaterQuality Index (WQ)
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pH 013 | 0.14 L If pH>10, -2.3333 pH+60.5pH-547.17
7.5<pHE10/ =0 pH+1785
0<N<1 |If N=0, 29.665 N'i 88.871 N + 99.339
0.15 | 0.16 |mg/L(as N] 0i=100 3
16N<6 [;fN° 6, q=0 | 0-6667 N 12.667 N + 52
€ 0¢X¢3.7 -0.0308 %-5.8335 x+100
012 | 013 |-O9MPN/ If X>6, =0
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£ 011 | o012 mall | 06561000 g. _so>1000, (2(;.01161§21.298+9594)/(S+95.
=
| 0¢P<0.1 100xEXP{5.1382P)
0.07 L mg/L(as P If P>3.0, g=0
0.1¢P¢3.0 1.2939B-4.199PB-19.611P+61.65
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F)AY  Qf r Indexof Stream Condition (I9C

~

A A KY AY QM r (Index of
StreamCondition) ISCYWanyQ £ y A
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Ladson et al.(1999) TR wn'H A \ A¥ Hu
etal, 200y, X ISCll p T A .. 3-18

y
8

318 QN . Ml ATO®

1y ¥ /£ K CHA
Y, LA nn W qY’ ISC 4 O
As BAMRIYQ £ ¢y A AL ALY
RX YT g, U ABA n/ X"HB (Hu, et
a., 2007y 1 AA ISC D, & 39YQNf A
& 3-10,

3-24



3-25

@ 39 QA r ISC >,
I 8 BA T
1.
KR o 2X WU Q
3.
] .Y @<
@ 2 ¢ QR g 2A L1 Qf
2WL QA
o 1. N -
A A n Qu 7 > 1 i
3w MU A
CAm
IR E vy -y BODsy @ RPI
)
RAQ % nQ
® 310 Qi p  ISC Qi
ISC r [Qf
u
4550 (excellent) A
3544 |V (good) B
2534  |OK (marginal) C
15-24 1 (poor) D
<14 " (very poor) E
2y I n 3
8 AY /Y 0Q U A ISC
J] Y X PN YFWY AYZ




(1) Fam (HY)

@ 3-11 . I r n o
Q0 Z
SEEPAGE
Al A & HE o 2
ALA X u 'HE o 1
Al A Eo 0
(2) Wi Q
® 312 Wwul Q nQ I nao
QA Z
DAM
hyd WU  Q  WMATQ 4

Sxe WU Q0 WMNQ (X wiaQ | 2
Yf 0. )

S C WU Q  WMAQ (X wnQ 1
YT X1 16l 1)

XWU O Q O WMMQ @ I MQ  H| O

Qi n
BASEFLOW
AY x aaWt] 4
X A HWJI  AY 5
T B o9 x TE)
X A ‘H/ 2
(WChas o = ~E) 0

W I HY = SEEPAGE + DAM+ BASEFLOW
mt 10m |

3-26



Ay Q £ (PF)
314 Q T Al
- . , .
) Y & BANKS | 0-4
Y @ BEDS | 04
B'Q IPHAB | 0-4
A n AB 0-4

£ MNu g Ko ®MN BANKSy BEDSy

IPHABy ABO  ~ |

By (SS)
X A YO~ N X
" y . Ny ow
X L zwmn rAt AY & -8
Q A <Y NMLEEAYYHLEAYZ™.
G|
@ 3-15 Il (WIDTH)MT wn &®
n
WIDTH

Small streams Large streams
<15 m wide) (>15 m wide)
>30 m 15 » «-<3x » o 3
>10-30 m 0.5% x <-<15x x = |2
5-10 m 0.25% 1 «-<05x » < |1
<5m <0.25% 3 - 0

3-27




® 3-16 | A1 - (CONTINUITY) u G

éget /N oM 3
02 | 35 | 620 | >20
Y W 95-100 4 3 3 -3
80-94, 3 2 1 -3
65-79, 2 1 1 0
40-64, 1 1 0 0
0-39, 0 0 0 0
® 3-17 TwW w W(CEV)Il n e
w Rating
0, 3
1-10, 2
11-40Q, 1
>40, 0

Il r SS=WIDTH + CONTINUITY+
CEVY wut 10u|
Cy # (WQ)
>nAY&A&dr RPITY PR (WQ) Y
OO0 RPI A =t 10mY WQTuY,
ot |

71 pm20)

Dy HR/ "Q(AL)
A £ L ANQTIY ZY AL
n BI 1 unY p, RAQIN AL

Ly, p®) "fyu
E ISCXM Il  (HYY PRy S§ WQy
ALY, I r  umt 10V XMTF LK ISC1),

3-28



CYAY .1 A
(C)AYE
A Ty uA T NY P
A | fAMNwe YuVAY E n ol
n A/
1y &% £ ¥u

Lane (1955) A9 V = £ Mt "QAy A
° 1 AeYZ 1 & 41HYy |

AT oll Y AYAA ° " bav

V XA I pQo YV LaneAun A A O
A1 fym A9 U " AsYu Bel

D €Y A v QA9 ] € @l
B N y a el Bm ¥ A B3c
AY A9
2y A <

€ sAAERB -t 1IOYA [ Y

X ' A  (straight stream) Beael + 139D

EY "QA 1 (braided streany)'l A t YO WU

Eo] &I B N t 121y o Y X X
A )
d oAl Bm NA -t 157Y A
XNE Y D A 1 (meandering strear)
AesA BE'NA bt 1287
DY QA ) € Bc Al -t 20W A T
DY DA ]

4-1



3y Al |
€ s AAER ¢ YAl i <t 0.95/1000Y
el + 0.38/1000f &l B X v
0.1/1000 A | =Ap s FYLw sA 2]
d eAe®l Bm t 0.7/4000Yi -~/HY3ImM

e Als c Y € TR A9 A
B3c At 0.1/1,000Y A R T |
49 h ° AVYE AYnN weh n
(20020 A E 0o AYwuu COAY ..
Rosgen(1996 )JAn N AEAY HAB YV
AYun CJHAY _ 1/50004&N Y pu LA
Y Af£ Ku t A~G(T T~ A £) TEY

41y 6 4-2"HY |
“VAY AE nu ®OY WAo nd Il f yu
Ao =<1Xt %A A9l € el B N
YA - 1.21>1.% | - 1.08/100¢ -
i = n OA T 1Y b A ol & el
Bm YA ~ 157>1.X i - 0.66/100
kA oY A Bc AYA 9 - 1.28~2.0%
i < 0.09/1000~Q12/100Y % A >
5y A9 B
AYH t | YX WH A2A By
YAYVAe BKutWW £y0 £uX41£A2Y
RAO A9 LXAEAL] € el 3 KN
Y tX%X4£AeYAp 3€ A i - Fu Y
QO £AY & e« 3mM Y £tO £A.Y

4-2



A 3€°

X1 EAIY A

AL

EA9YgqAQ 3I— Y W £As]

- 7~ o~

6y E E °hwn
AYE E

yUE £ o

T

A
A

| £A9]

oY MRAO & t

A SVUNILY

d £Ae]

| EAIYVMUNI Wp3 — Y

S PHELAY 5 A, Y
nont £Yd £y | £
| £EA9] € el 3€ Y
el 3Im | £EAY

®41 AV £ i &

QA 9 A9 A
- A YAYN e X z CNwII
& oy/1'Y - AY ¢NO&H YZ W M’
A S AE a 9
: S0 R  OA . RYND Rt P
AL Gy B N Yry
8 ~ o D+ Y~ 9/
y 0
£ Ha2Hh
- AY noaH
a

4-3




NW o Y 2002vh AY £ AYN e h
41 AY A£f (A~-Gm
O 42 AEoOAYORE un &
AY £ A R ~ pe
10~ & o» 1. 0 37 Y
n 2AYo~" O y 2XH yyl HE J
oYa’' £ XEY i
a >1/200 |, Ay
4, Haw DF A |
1.0 5 K
1AY & £ 1~_2 1. =A" n 13
* a o 111000 2H HE €&yl nn
4 2AY0o™ O nkE 3. oyz X b X9 AA
43,YHM>T(X, Y 1/500 y ]
a £ H A 4. BYy 9/
A a (Step/poolll A T
1a" » T n Y
2AL O y 2Ya 2. =A- A
XQ HXTQ 3.0y A P
) aY t PY 4% = b O
7 O
C >1.2 |>1/1000
AL 07 OVvy
+y :)Yy 0}
Yy P HY
0
C

4-4






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































