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Abstract

Bie Creek, a tributary of Shiu-Gu-Luan Creek in Fuli, Hualian, has
attracted much attention for its efforts to establish the Watershed Management
Platform in 2019 so as to promote cross-agency coordination in creating an
eco-friendly watershed, a first of its kind for Taiwan. This report summarizes the
works of the Bie Creek Restoration Proposal, a one-year project that is charged
with the duty to provide the overall strategies and action plans to restore the
physical habitat of the Creek.

The physical habitat of Bie Creek is confronted with three primary issues.
There are 23 lateral structures that impede the movement of the acquatic species.
The bed has been downcutting continuously during the past 40 years, causing
repeating failures of bank and bed structures. The downcut in turn makes natural
diversion difficult and earth dikes need to be built accros the channel to intercept
the flow, which leave no water in reaches during the dry season.

The team has gone through a series of hydrological and morphological
analyses to understand the characteristics of the Creek. The following has been

learned:

e Simulation of the natural long-term daily flow indicates that the Creek
maintains a continuous base flow even in considerably dry condition if there

IS no diversion.

* Irrigation water necessary for the rice paddies in the valley was calculated
and the current water use is found to be more than doubling the amount

actually needed.

*  With the existing channel form the flow gets cut off by structures even with

average natural flow and great water saving effort.
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e An overlay of the historic channels shows that the Creek has not wildly
varied its course during the past century and needs a fluvial corridor only

slightly broader than the current management boundary.

e  The downcut companied with reduction of channel width due to early

reparian reclamation.

e Concrete walls and embankments have considerably accelerated the

downcut by concentrating the stream energy along the bank.

e Upstream dams and grade control structures have compounded the effect by

cutting the sediment supply.

* Asaresult, the Creek has seen a continuous loss of bed armor and riffle is
almost non-existent in this valley creek.

The team proposes to return the land, the rocks and water back to the Creek,
and to re-build the channel framework with eco-engineering works. Based on
these principles 8 indicies were chosen to define the quantitative goals of
physical habitat restoration. Historic migration zone occupaton rate and
sedimentation zone ratio are calculated for the Q200 events; rough floodplain
ratio and stable bedform spacing are established for the Q50 events; width-depth
ratio and natural bank percentage are measured for Q2 events; riffle spacing and
longitudinal continuous water depth criteria are set for the mean flow.

The strategies to restore a healthy stream morphology thus follows
naturally: broaden the creek territory, remove sediment barriers upstream,
reshape the floodplain, rebuild the gravel armor, roughen the banks and
re-construct the bed framework, i.e. stable riffles.

Using HEC-RAS 2D combined with GIS tools, the final morphological
proposal not only satisfies the 8 indicies of a healthy Bie Creek, it can reduce

flooding at the downstream confludence as well as ensuring even energy
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dissipation throughout the course of the Creek, thus avoiding structure failures.
Furthermore, the re-naturalized channel will make irrigation much easier,
maintaining continuous water depth for acquatic life while satisfying the need of
agricutural use.

The final proposal includes measures to be taken by the 9" River
Management Office during the next 7 years, including a detailed plan to
improve the upstream reach during the first two years. Items that need to be
implemented by the member agencies of the Watershed management Platform

are also suggested.
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Al AFETIS LR P B MERR R A

P Bk B 1B D1 Q2 Q50 Q200
7o | h¥e | AL | hire | A | hire | AFS | it | AFGS | e | A ES
1 217.09 (218.3 |217.80 [218.70 [221.31 (220.10 (223.14 |221.77 |223.28 [222.27
2-1 (217.28 |219.5 |218.03 [219.35 |221.61 |(221.43 |223.50 |223.16 |223.70 |223.64
2 217.1 |219.9 [218.06 |219.54 |221.72 |221.61 |223.68 (223.33 |223.93 |223.77
3 219.85 [220.5 |221.40 [220.85 [222.61 (222.64 |224.08 |224.11 |224.41 |[224.52
4-1 (22017 [221 221.40 |221.45 [223.05 [223.43 |224.58 |224.99 |225.01 |[225.45
4 219.85 |221.2 (221.41 |221.64 |223.13 |223.41 |224.69 [225.05 [225.12 |225.51
5 220.26 |222 221.59 [222.33 |224.21 |(224.49 (226.10 |226.28 |226.63 |226.74
6-1 [222.77 (222.8 |223.31 |223.49 [225.12 [225.15 |226.75 |226.94 |227.30 [227.45
6 222.58 (223 223.31 |223.44 [225.23 [225.21 |226.82 |227.01 |227.36 [227.52
7 223.05 |2245 (224.11 |224.81 |226.23 |226.75 |227.74 (228.49 |228.27 |228.98
8 2249 |2255 [225.32 (225.84 |227.66 |228.00 |229.28 (229.75 |229.86 |230.26
9 225.49 [226.5 |226.66 [226.96 [228.88 (229.07 (230.35 |230.79 (230.90 [231.29
10 227.05 (2285 |227.94 [228.92 [230.06 (230.49 |231.47 |232.02 |232.00 [232.51
11-1 [226.64 |229 228.19 [229.39 |260.61 [231.30 |232.09 (232.91 |232.64 |233.43
11 226.68 |229 228.19 [229.40 |230.63 [231.34 |232.12 |(232.98 |232.66 |233.47
12 228.11 |[229.6 |228.62 [230.47 |231.57 |(232.52 |233.25 |234.23 |233.80 [234.75
13 228.76 (231 229.26 |231.58 [232.09 [233.63 |233.97 |235.41 |234.58 [235.94
14  [230.38 |[232.8 |230.95 |233.07 |233.47 |234.78 |(235.30 |236.54 |(235.92 |237.05
15 232.63 (2335 |232.90 |233.85 |234.75 |235.83 |236.25 (237.43 |(236.78 |237.90
16 235.03 (2349 |235.56 [235.16 [237.00 (236.94 |238.36 |238.39 (238.80 (238.89
17 233.88 [236.8 |235.64 [237.04 [238.29 (238.80 [239.93 |239.66 |240.42 [240.67
18 235.58 |237.4 (236.09 |237.76 |239.02 |239.73 |241.02 [241.30 |241.55 |241.69
19 237.33 |238.4 [237.91 |238.87 |240.10 |240.74 |242.18 [242.41 |242.74 |242.87
20 237.76 [240.2 |238.27 |240.46 [240.94 (242.13 |242.87 |243.72 |243.45 [244.17
21-1 [240.77 [241.3 |241.83 |241.58 [243.15 [243.16 |244.34 |244.70 |244.83 [245.19
21 241.1 |241.4 |241.83 |241.80 |243.17 |243.26 |244.37 [244.81 |244.89 |245.27
22 242.18 2425 |242.63 |242.99 |244.67 |245.09 |246.04 [246.78 |246.55 |247.30
23 244,18 (2445 (24432 (24477 |246.14 |246.32 |247.49 |[247.76 |248.00 |248.42
24  |246.27 (246.4 |246.69 |246.82 [248.40 |[247.70 |249.55 [249.61 |249.96 (250.01
25 247.02 |248 247.74 |248.28 |249.61 [250.05 |250.90 |[251.53 |251.31 |251.96
26 247.88 |249 248.80 [249.26 |250.97 [250.96 [252.42 |(252.54 |252.90 |253.00
27 249.76 |251 250.16 |251.58 [252.16 [252.86 |253.39 |254.06 |253.87 [254.46
28 251.17 |252.8 |251.63 |253.07 |253.83 |254.74 |255.20 [256.20 |255.68 |256.60
29 253.71 |254.5 [254.00 |254.78 |255.58 |256.45 |256.84 [257.94 |257.31 |258.40
30 255.29 |256.7 |257.40 |257.00 |258.71 |258.54 |259.67 [259.85 [260.04 (260.27
31-1 (258.78 |259 259.88 [259.63 |261.68 [261.41 |262.90 (262.80 |263.33 |263.22
31 258.66 |259 259.88 [259.66 [261.74 [261.27 |262.96 (262.94 |263.41 |263.36
32 260.14 |260 260.40 |260.33 [252.53 (262.32 |263.95 [263.80 [264.43 [264.26




® Ik e 1B D1 Q2 Q50 Q200

7o | e | A | hire A | hire | AFS | hire | A | e | AES

33 260.98 (261 261.31 |261.28 |263.22 |263.26 |264.72 |264.95 |265.23 |265.44

34 260.86 [262.5 |261.69 |263.00 [264.19 |264.58 [285.81 |266.19 |266.38 [266.67

35 262.72 |264 263.03 |264.35 |265.28 |266.14 |266.89 |267.79 |267.49 |268.30

36 263.33 |265 264.60 |265.44 |266.69 |267.62 |[268.19 [269.35 |268.77 |269.90

37-1 |267.05 |267.2 |267.51 |267.46 |269.38 |269.29 |270.38 |271.05 |270.80 |271.61

37 267.04 |267.3 |267.84 |267.56 [269.51 |269.36 [270.49 |271.11 |270.89 |271.66

38 268.06 |269 269.35 [269.71 |271.01 |271.76 |272.49 |273.35 |273.02 |273.86

39 27044 12715 |270.81 |271.74 |273.00 |273.62 |274.69 |275.18 |275.29 |275.63

40 271.25 |273.6 |271.63 |273.92 |273.90 |275.51 |275.61 |276.98 |276.24 |277.41

41 271.89 |274.5 |272.47 |274.81 |274.83 |276.64 |276.45 |278.17 |277.07 |278.62

42 274.02 277 274.39 |277.27 |276.81 |278.79 |278.70 |280.13 |279.31 |280.50

43-1 [279.15 |280 280.50 |280.17 |281.60 |281.65 |(282.40 |283.04 |282.59 |283.47

43 279.34 |280.1 |280.50 |280.29 |281.62 |281.71 [282.48 |283.12 |282.69 |283.55

44 279.36 [281.5 |280.50 |281.77 |282.53 |283.40 [284.38 |284.97 |284.44 |285.45

45 280.29 |284 280.68 |284.36 |283.26 |285.75 |(285.36 |287.16 |285.70 |287.58

46 282.64 |287.4 |282.89 |287.92 [285.29 |289.38 |287.41 |290.68 |289.21 |291.02

47 291.34 (291.34 |291.92 |292.24 |293.63 |294.38 [295.73 |295.95 |296.11 |296.20
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	1. 針對社區之期待，我個人認為能先有一處的削灘，並取得該河段土砂平衡，取之於河用之於河。
	2. 針對斷流問題，是否考量營造深潭作為庇護所，或是以滯洪池方式實現。
	3. 關於減法工程提出以下幾項討論
	(1). P10：非工程方案中提及遷移、換地，在國內較無實際案例，目前都市計畫區內通常是用容積移轉的方式辦理，另外若已被劃在河川區域內就應有風險承擔的概念，可限制低度農業使用，但可能難達到換地的目標。
	(2). P 16：還地於河線超出紅線範圍，需要有更明確的依據。
	(3). P 23：農友對省水稻最大的疑慮在於乾濕交替時可能會長草，以及耕作成本增加，需再透過訪談等方式掌握實際狀況。
	(4). P 27：針對建議收回之公地是否給予明確地號，收回之後要自然演替或進行削灘也可以一併說明，並提出學理科學依據佐證削灘之必要性。目前正在進行河川區域線勘測，若放寬須提出相關依據。
	(5). P 32：戧台拆除對民眾與機關可能會有疑慮，一是未達使用年限即拆除，二是若未來致災則必須承擔部分究責，是否考量使用掩埋等方式增加表面粗糙度，取代直接拆除。
	(6). P 29：46-B全斷面拆除是否太快，是否考慮分階段開口處理，並可將堰口開在母岩處。
	(7). P 36：藉由取得用物益權所取得的土地，使用的目的是什麼，是否先利用紅線範圍內的土地進行削高灘或設置農塘等作為。第一道攔河堰攸關哈拉魚是否上溯，可與水利會協調，或是運用河川環境管理手段進行堰體改善。
	(8). P 37：針對「護岸上部移除，下部填埋」造成之安全疑慮，需要再審慎考量。
	1. 河川復育前提是河防安全無疑慮，應評估橫向構造物拆除是否影響既有構造物安全。
	2. 簡報提及6個短期方案是否可以再細講。
	3. 目前只提出蚊子洞橋有改建需求，但過往計畫曾提出池豐大橋為老舊橋梁，該橋樑是否也有安全疑慮？
	1. 第31頁短期方案中46-A固床工，目前已進行拋石，確認是否再做70公尺的全斷面魚道？
	2. 詢問46-B處理方式，該如何與46-A界接
	3. 第32頁豐南護岸改建，預期削減右岸護岸，鄰房土地是否也要還地於河？連接到擋土牆時是否將形成陡坡？
	1. 針對過度時期水利會的臨時橫向構造物有什麼建議。
	2. 分享過往水規所上課經驗，可用租約方式將私人土地劃入，農民仍可以利用，但洪水來臨時則作為滯洪池使用。
	3. 宜蘭水利會已建立水門智慧管理，可遠端遙控啟閉，提供參考。
	1. 本計畫提出許多執行方案，很多事項需要相關單位要一起配合，應界定涉及之相關單位權責。
	2. 目前短中長期方案已界定，同一項目中的各項工作期程需再做細分。
	3. 目前紅黃線已公告，綠線仍有機會調整，需要放寬的部分可以明確建議出來。
	4. 關於借鏡日方學者近自然工法，就目前台灣而言，較缺乏相關規範作為依據。
	5. 安全方面問題需要特別注意。
	6. 釐清橋梁改建之權責。
	1. 前言：近自然河川工法理念
	2. 堰的改善
	3. 護岸改善
	4. 瀨區形成
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