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Abstract: T he Eco lo gical Eng ineering Method ( E. E. M . ) had r esear ched after y ear 1996 in Taiwan. The pro ject entitled

“Establishment of Eco lo gica l Invest iga tion and Habitat Enhancement Models”has been assigned fo r implementat ion. The

achievements o f the pr oject consist that analy ses of relev ant difficult ies r esulted fr om the promo tion of E. E . M . , inv estigat ions

of the influence of construction o f concr ete st ructure on stream habitat , analyses o f instr umentation data from t he constr uction

ar eas applied E. E. M . , est ablishment of aut omat ic monito ring stat ion for env ir onmental instr ument ation o f str eam habit at and

the education and tr aining .
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1　Introduction

Since 1996, r elev ant sector s of diff er ent level had made

enormous effor ts on investig ating and promo ting t he

Ecolog ical Engineer ing Met hod ( E. E. M . ) in Taiw an.

Meanw hile , a pro ject entitled “Est ablishment of Evaluation

Indices and Design Reference Book of Ecolog ical

Engineer ing Method in St ream”had been completed in 2002

and t he relevant know ledge and results had also been

tr ansfer red to the construction & research depar tments fo r

technical suppo rt in pr actice. T he project entitled

“Est ablishment of Ecolog ical Invest igat ion and Habitat

Enhancement Models”has been assigned for implement ation

by Bureau o f Soil and Wat er Conser vat ion. This pr oject

attempted to integ r ate t he relev ant theo ries and techno lo gies

fr om w or ldw ide and apply them onto the str eam system fo r

ecolog ical considera tion. I n the pr oject, the wa tersheds of

Tou-bian-keng Creek in Taichung County ; Mu-dan Creek in

Taipei County ; and L iou-chung Creek in T ainan County

w ere selected as the m ain areas o f st udy and a systematic

field investigat ions and analyses w ere also carr ied out on

var ious aspects w ith ecolo gical concern such as str uctur es

types, planning patt ern, cr eatur e gr oup and structur al

landscape ecolog y. Eventually, t his pr oject is capable of

integ rat ing a lar ge quantity o f information from field

investigat ion and establishing series of design chart and

hand book fo r pr actical usage. The project entitled

“Est ablishment of Ecolog ical Invest igat ion and Habitat

Enhancement Models”has been completed after year 2003.

The achievements of the pro ject consist of: ( 1) Analyses of

relev ant difficulties r esulted fr om t he promot ion of E. E. M .

( 2 ) Investigations o f the influence o f constr uction of

concr ete str uctur e on str eam habit at. ( 3 ) Analy ses of

instr umentation dat a from the const ruction ar eas applied E.

E . M . ( 4) Est ablishment of automatic monitor ing stat ion for

env ir onmental instr um enta tion of st ream habitat . ( 5 )

P repar ation of a dr aft fo r the field investig ation and habit at

enhancement of str eam ecolog y. ( 6) Com pilation of case

hist or ies of E. E. M . ( 7) Exhibition of the simulation of

habit at enhancement fr om the r esults of resear ches. ( 8 )

Educa tion and tr aining o f E. E. M . and compila tion o f case

hist or ies fr om w o rld-w ide count ries, compilation o f the

pr oceedings o f conference “ Habitat Enhancem ent using

Eco lo gical Engineer ing M ethod ”, and pr inting of final

r epor t.

F ir stly, the exper iments for establishing t he model of

eco lo gical inv est igat ion w ere concentr ated on t he Water shed

o f Tou-bian-keng Creek in T aichung Count y. Secondly , the

spot for study ing the establishment o f the model of habit at

enhancement was pla ced in the Watershed of Mu-dan Creek

in T aipei Count y. F inally , the Water shed o f Liou-chung

Creek was selected in Tainan County as instrumentation

spot fo r study ing the differentiat ion of aquat ic eco sy stem

befo re and after t he enhancement using E. E. M .

( A )Water shed of T ou-bian-keng Creek

T ou-bian-keng Creek o rigina tes fr om one of the

t ributar y o f Wu River Drainage Basin w it h ar ea about 8 725

hectar es.

( B)Wa tershed o f Mu-dan Creek

M u-dan Creek o rigina tes fr om the D rainage Basin of

Shuang Creek in T aipei Count y with ar ea about 2 600

hectar es.
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( C) Wat er shed o f L iou-chung Creek

L iou-chung Creek is located at the T ainan County and

the tr ibutaries and main str eams at upstr eam include Chi-

chung Creek, Ba-chung Creek, and Jiou-chung Creek . T he

w atershed po ssesses an a rea ar ound 1977 hectar es.

2　Ecological Investigations and Instrumentations

on the Physical and Chemical Environments of

Aquatic and Terrestrial Areas of Stream Reach

2. 1　Hydraulic and Hydrological Investigation of Stream

Reach

( 1 ) M easur ement o f cro ss sectional ar ea of stream

reach

Selecting the m easur ement po ints w ith equal spacing

along the direction perpendicular to the str eam flow and

measures the depth o f m easur ement po int using measur ing

pole with calibr ated division.

( 2) M easur ement of flow velo city

Selecting 1～ 3 lines passing through t he stream and

survey s the width o f str eam using plastic ruler . A long t he

passing lines, measur e the depth and flow velo city at

different point w ith spacing o f 1 m using velocit y meter of

type FP101/ FP201.

( 3) Situation o f stream flow

2. 2　Investigation of Quality of Stream Water

The invest ig ation items consist of ( 1) T emperatur e; ( 2)

pH value; ( 3) disso lv ed oxygen; ( 4) elect ricity conductivit y;

( 5) turbidity .

2. 3　Investigation of Creatures Resources

( 1) R iparian plants

( A ) Quantitativ e analy ses o f plant society

( a ) density ; ( b ) fr equency; ( c ) cover; ( d ) Im po rtant

Value Index ( IV I)

( B) Species diver sity of plant so ciety

( a ) Species r ichness; ( b) Simpson index of div ersity ; ( c)

Shannon index of div ersit y; ( d) evenness index

( 2) F ishes

In gener al, the elect ro-fishing m et hod is appropr iat e fo r

the invest iga tions o f fish r esources at t he upstr eam and

middle stream reaches. Accordingly, the method w as adopted

for the present pro ject and po rtable electr o-fishing

equipment w as used for sit e invest igat ion. Field investig ation

w as per formed once fo r ev ery season.

( 3) Shr imps and crabs

It was common to capture shr imp and cr ab species

dur ing t he electr o-fishing. How ever , some species may set tle

at the poo l habitat w her e t he equipment is difficult to reach.

Ther efor e, for each instr umentation stat ion 5 sets of cages

w ith small size w ere prepar ed fo r accessor y suppor t.

2. 4　Results and Analyses of Site Investigations

( 1 ) Hydraulic & hydro lo gica l inv est ig ations and

analy ses

The field invest ig ations and relat ed analyses have been

last ed fo r 12 mont hs since the onset of the 1st year pro ject.

T he detail analyses have been listed and depicted in the

r epor t.

( 2) Investigations and analyses of w ater quality

T he field investigations and related analyses have been

lasted for 12 months since the onset o f t he 1st y ear pr oject .

T he detail analyses have been listed and depicted in the

r epor t.

( 3) Investigations and analyses of plants in r evet ment

Based on t he results of cluster analy ses, t he vegetative

plants in rev etment can be g rouped as follow :

( A ) W ood ward ia- Pteris multif ida Poir . ty pe;

( B) I nd ia-char coal tr ema- Macaranga tanar ius. type;

( C) P ilose begg ar tick- T aiw an kudzubean type;

( D) bar e layer- other ;

( E) P ennisetum purp ur eum- Taiwan kudzubean t ype;

( F ) Wedelia tr ilobata A. S. Hitchc. - P ilose beggartick

t ype;

( G ) Pilose beggar tick- Pter is multif ida Po ir . ty pe.

( 4) Investigations and analyses of fish species

( A ) T ou-bian-keng Creek

T ot ally , 5 species were found from investig ation and

Zacco pachy cephalus ha s the highest appear ing fr equency

and quantity . It can be seen that Rhinog obius

rubromaculatus is the predom inant specie in t he upstr eam of

str eam reach while Rhinogobius cand id ianus has the

pr edominance at the dow nst ream . T he conserv ativ e specie

S inogastromy zon puliensis can only be r ecorded at the

Neicheng Bridge st ation. The invaded species include

Oreochr omis niloticu, T ilap ia z illii, and Shubunkin. F rom

cur rent field invest iga tions, it was found t hat Zacco

p achy cep halus and Rhinogobius candidianus w ere species

po ssessed ex tr eme predominance bo th in w eight and

quant ity .

( B) L iou-chung Creek

T ot ally , 14 fish species w ere catego r ized from field

investig ation, namely , A nguilla marmorata, A cr ossocheilus

p arad oxus , Candidia bar bata, Microphy sogobio alticorp us ,

Zacco pachy cephalus, Carassius auratus, Rhinog obius

candidianus , Rhinogobius giur inus, Rhinog obius

maculaf asciatus, T ilap ia z illii, Oreochromis niloticu, Clar ias

f uscus, T aiw an snakehead, and Carass ius cuvieri . Zacco

p achy cep halus has the highest appear ing frequency while

T aiw an snakehead has lar g est quantity . Among all species,

only one specie namely , Anguilla marmorata was catego rized

as conser vative specie.

( C) Mu-dan Creek

According to the result s o f investigat ion fr om t hr ee

m onito ring stat ions w ithin tw o year s duration, t her e t otally

14 fish species were found and it displays an obv ious

long itudinal distr ibution along stream reach. In the

upstream , t he Varicorhinus alticorpus is pr edominant specie

w hereas in middle str eam Across ocheilus p aradoxus and

Zacco p achy cep halus possess predominance. Subsequently ,

Zacco p achy cep halus and Carass ius cuvieri become

predominant in t he dow nst ream. However , the invaded
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species such as T ilap ia z illii and S hubunkin can only be

found a t the dow nstr eam reach.

( 5 ) Invest igat ions and analy ses o f shrimp and cr ab

species

( A ) Distr ibut ion o f shr imp and crab species in T ou-

bian-keng Creek

( B ) Distr ibution of shr imp and cr ab species in L iou-

chung Creek

( C) Dist ribution of shr imp and cr ab species in Mu-dan

Creek

3　Establishment of Handbook for Investigation of

Ecological Resources in Watershed

　　Based on the exper iences o f field investigat ion and t he

relev ant lit er atur e r eviews, a handbook entitled “Handbook

of F ield Invest iga tion fo r Eco lo gical Resour ces in

Wa tershed”ha s been compiled and pr inted w it h the content s

composed of : Investigat ion I tems, Investig ation Methods,

Investigation F low Char ts and Biolog ical Index .

4　Planning and Design of Habitat Enhancement

and Design Reference Book

　 　 In addition to hydraulic calculation, ero sion and

depo sitio n analyses of str eam channel, det ail design fo r

habitat enhancement for 4 check dams have been conducted

in the pr oject and t he st ream channel has a length o f about

800 m . Meanw hile, the detail design o f rev etment and sill in

Mu-dan Creek w as also complet ed and the leng th o f stream

channel is about 300 m. Regarding t he image simulation, 2

dynamic image simulat ions fo r habitat enhancement, 23 and

7 sta tic pho to simulations for L iou-chung Creek, and Mu-

dan Creek respect ively w ere completed in the pro ject.

5　 Achievements of Design Method and Image

Simulation for Habitat Enhancement

　　T he definitio n and the pr inciple o f visual simulation,

simulation techniques and simulation types w ere depicted

r espectively. Additionally , commercial softw ar e Pho toshop

and 3ds max w ere adopted to produce 2 set s of dynamic

landscape im age simulations and 30 set s of static landscape

phot o simulat ion for act ual planning and design cases. The

3D simulations o f habitat enhancement for dam structur e in

L iou-chung Creek and sill str uctur e in Mu-dan Creek ar e

pr esented.

6　Brochure Compilation and Printing for Case

Histories of Ecological Engineering Method

　　Using 4 case histor ies o f str eam regulat ion w orks in

demonstr ativ e w ater sheds, namely , Dint zlan Creek,

Houfantzkeng Creek, Jangping Creek and Hua-shan A rea ,

ser ies of br ochures and propaganda poster w er e designed

and print ed to share the exper iences and achievements w ith

general public. The completed wo rks were deliv ered t o the

r elevant sector s and the wo rks w ere composed o f tw o

brochures entitled “Regulation of debr is flow in Hua-shan

A rea”and “Dintzlan Creek”; and t wo propaganda po st ers

entitled “Houfant zkeng Creek”and “Jangping Creek”.

7　Education and Training Works of Ecological

Engineering

　　A T aiw an-Japan Confer ence on Eco lo gical Eng ineering

has been held ( July , 2004; M arch, 2005) and a field tr ip

abr oad for sit e investigation on eco lo gical eng ineering

aspects was also taken in 2004 and 2005.
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广应用现有科技成果和实用技术, 提高科技戚果贡献率。使

科学技术尽快转变为现实的生产力。

3. 8　加强生态环境建设的执法力度

认真贯彻《森林法》、《水土保持法》、《环境保护法》等法

律法规。采取行政、经济和法律手段,坚决制止破坏生态环境

建设的不法行为。一方面要强化对开发项目的环境管理和资

源管理, 对生态环境有影响的基本建设项目, 都要严格执行

环境影响评价制度, 并建立起资源评价制度, 对建设项目进

行论证、评估和审查。另一方面加强对在建项目的监理管理

力度,严格执行建设项目“三同时”管理制度。

参考文献:

[ 1]　云南省统计局.云南统计年鉴[ Z] . 北京:中国统计出版社, 2004.

[ 2]　云南省水利水电厅.云南省水土流失及防治公告[ N ] . 云南日报, 2000- 2- 17( 8) .

[ 3]　孟广涛,方向京, 郎南军.云南省荒漠化土地现状及其防治对策 [ J] . 水土保持通报, 2000, 20( 5) : 56- 58.

[ 4]　赖兴会.云南的石漠化土地及其治理策略[ J] .林业调查规划, 2002, 27( 4) : 49- 51.

[ 5]　何冬梅.云南生物资源保护与开发初探[ J] .生态经济, 2000, ( 11) : 49- 51.

·46· 水 土 保 持 研 究 第 13 卷


