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Research on River Ecological Value
Assessment and Ecological Compensation —
Focus on no Net Loss

Yen-Sheng Ho*

ABSTRACT

In order to confirm the core value of ecological compensation, the United States
established the principle of no-net-loss in 1990. The principle is used to balance water
economic development and ecological conservation. No net loss is also provided in
the Taiwan Wetland Conservation Act of 2013. However, there are no more specific
provisions on how to implement it, and there are no examples or models of practical
operation. Although the law in taiwan already provides the ecological compensation
system on the coastal, wetlands, transportation. However, there is no discussion of
ecological compensation in the “river and streams”, which is inseparable from human
activities. It seems that the authorities' oversight of the ecological value of river streams
seems to be too neglected. This paper attempted to find the appropriate way to evaluate
the ecosystem value of the river, and calculated the ecological compensation of the
Taichung Fa-Tzu River by WRAP. This paper finds that ecosystem values are not the same
as ecosystem services. Therefore, the definition of “no net loss” should be defined first
and implemented from the legal system. In addition, there is no high degree of testability
ecological value of the rivers in Taiwan, and the restoration of ecological compensation
can not be determined. In this paper, it is suggested that the original ecological coefficient
should be maintained and the compensation area should be increased, but there must be a clear
and enforceable monitoring mechanism. If the area and ecological factors are to be increased,
the ecological conditions of the original conservation site may be replaced by other ecological
conditions to enhance the ecological coefficient of the area. How to implement the ecological

compensation to avoid the illegal use of river lands, there must be a clear legal norm.

Key words: Ecological Compensation Priciple, Fazih River, no net loss, Wetland
Rapid Assessment Procedure

* Assistant Professor, Department of Land Management, Feng Chia University, TEL: +886-4-24517250#4725,

E-mail: jefferson.ho@gmail.com.

38



faf =t « o)) A4 RE(E ERE AL B A RE R IE W 5e— DA HER ol

—§ &

HESR AR RE AR B A= W) 2 AR MR AL 32 BB - (H2 il Rt A= RE R ik
BELAEY LRI ETRE S ER - AR RE RSO A4 BRI RS i JE ]
R+ FEAEEAL EZNE T HAREEASGIEEN - SHERBETEKRT - R E R
IR - SRAERRMALRIL - KREWDERBIMINS - AV EMEE
Z NEE (Wittmer, 2010) = AXEIERIT RS [ AEVIZRMENITRA ~ BEEARERHN
HK » KB N ARSI AR BIG A R 44 (Jones-Walters, et al., 2009) -
Bt B AEREEE T LGNS » WA BERE A s B BREAS A RBHIE - BORAEREER
HiiReEC EEGRE

A REMHE DIBUE Lry TG TR A RREE - WAHE RS PTE RIS » HEIRET
AN AN AIER L (Internalization of Environment Cost) it & s 2RI (B E A
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FEARR AR 3T » A3 SO B TE S TR DA RE R K it ] (G R B AT
FH R AR RRERST Kl RSB TEARUR AAE YR 2 ot HAE R R - #ERm ELHEE RS
AL AR (Saimft - 2014) - Witk - AU EE SRR MEPBAY
TR R PRI - ST SCE R R B R AR AR~ DB~ T e
ST BT S S B R 28R S AT (Baistir - 2013) -

A NRAGER ) BREEREIRE = ILE S TBOEBREE - AU IR AR
Pl < AL RERHIE RIS - DU S MBI A RE A (E DR L RE R (B [RUR BAG% - MM fE
t TAEREThRE ) B TR S RECEYIRE T BORHHIE ) ERIE SR (B
- 2015) - b4h - AWTERHHIREIAE AR LB (MRERTE - 2009) - 5]
ASEBI SN B A LU S5 N A HE B " BRI R G vk o - fRH T EEREEER
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(=) ERRMEHEZTH

JifEsE ~ BEE (2007) ESLERIRERAREMIE (ecological compensation) k&
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bR T AREDIREME I » BE AT RIREAE -

EHNEIZEE ST - 25525 (2012) AT T EEIAE R R ifEE - FARPE R
T RES BTG E S MERIZE Y T Uik - BRI TCEaR A RBHHIE « T fEAR PR G
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41



L B

BEER IR A S » DU 2R S B R AR T E - %R TE
B RERHIEE B RN - ES BN MER D REEEIE - T ¢ 1 KEE ~ 2.8
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REIseE) (2010) P53 AR URRERE - w5 i 2 o B ) | & ik e 1E
B MO R E IR TR A PR AR < B L 201 - AGRRIA )1 55 R AT
TEFTERSE S B SRR AN R GRS R CSRIEFEAR - MR ] 1 B R PR R AL HE R -
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AEFERHBI TR o fZREE (2016) D2 - DIESME TR EGE AR 8
IRF » S 2 PR A REEL TR B R A e Bl EE AL =0 BRI RETRE - #5075 R A A RE Y
f&i777% (Rapid Habitat Ecological Evaluation Protocol, RHEEP ) il G EhiE 7

(Wetland Rapid Assessment Procedure, WRAP) » BfFEEH T iy ) 114 RERHIE S
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MAEAREREHIE LAl > EREEZ TR T HIVER - NeiRE
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A REE{E B IhRERHE AT 28 22 -
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=~ TR EK R EEEIR R AR
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R /KBERGE T EFEL ) (No-net-loss) FUK » BEH—E# R sein0 4 REfE
J BRI T 5= o STRRFRETY T HlE . —3REEE N RER - EAK19965-Cuperus
FZER  HIAERBHIE S AR iR b o IEpk A BRI - S
EIRIYEREE - SRS/ A A /AT R — (BTN LR B g i S i W A AR DU 4= RE T
FIERSE i < by — R (Cuperus et al., 1996) 534 » ARIBAEREZARMENK)
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SRR E - flifH (offest) MIFEME (mitigation) - BUMNAIILSEG A —HKAEY
PIFE o BOMNAYIES (mitigate) fRAVEEFRERIRES » i Hi A B E - LBIHIE
BEETBAHE (compensate) A EHVIREHEFNGE) - BF EFE N LIAHTY
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JE LAV 75 (8 7 =NAYIERS 1T B AREREEAUHfE (Hayes and Morrison-Saunders, 2007;
Kiesecker et al., 2009) - #{43223% (Bruggeman et al., 2009 ) 2k » A= RERH{E HENE Sz
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al.,2011) -

(=) ZFFHREATHERHERGAREALTHR
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%] (DIRECTIVE, 1997; Ten Kate et al., 2004 ) » ZE3FREBRIRES /51 2 R B itk
EHRBASEA AR AR - S HE TR AR RAY 22 (Burgin, 2008) -
B WRFR A REHHE A 2008 -G FrhRAR & » INEUR Pl 25 NAS [F 150 T E S

B o FHESEITRIEE . FREE - R SRR e ARSI Al - AR
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PR R THIE R ) 2 EK  WHREE T RHIER I, BT e T, BOE

FZEE1TEE (Dolan etal.,2006) o A=REMHEMEHIRYE ORGSR T

Qv 325 8 i I A B BR SR+ R B A B 2 ot o [ A RBER IR A THES - i A 22

HHEAETHIEETE - SR ERRHIE - BIFE HERUREZAYSUETE T (Moilanen et

al., 2009) - BEEHEE 2RI BAS U EE M 2 AL RERIIE IR L » MR AR REFHIE

R AR B BASEIR R » DIMEE 75 B AL RERHIE ZAGiT - BLIF AT 8 Ry /R IH » 24

SEHALIT ¢

LR H— « FET SRR B AR A RBEREE » AR SEpH S AR REFHIE EER U E RS
ZATE » DU/ MEERJFH] (Ten Kate et al., 2004 ) o 253050 00 5 28 5 4 REER
B FORE O RN AR EEEE - A n DI EE AR LU AR - I i
B R IR E /MY T AE THIME -

2 JF R REEATEE N B A - m DA A A 2 TR, - HTRTESR
#&f& (Harper, 2005) - & I » A RBHIE I RN T T Z FlE RS
i ARREERIH HAR » S mER 2 H % H/EH (Matthews and Endress,
2008) o [KIIh - FEEBAN L HE A REREE T 5<RT » FEF A EH A ]I T - I
AHEENER ST DRSS E R E - ST i A E i nT
W) > HB RSO (time-legs )+ DAREAR A] EXER TR Wl {E R -

3 JRAN= « WS M BB ERAR AR 09 PR 2 A RE A M B0 S5 3 AN 38 5 38 P A= RE Rl fE B
il o B A RE R B B AR M SRR AERER YR - sUR AR
AHAIE R A T A ATETE ) R - HARRRM — BRI IR KA 2 A REEE
% BE BRI IE A A TTREE BN 1Y o M MHE
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4. JFRVY - AR RERHIE TR SR - (e A B S A EAS o BER—{
IEHER AR REHEE FE SR E WA 1 - W HIRHE — ERE Y R S - B2
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5. AN - FEG RNy A ReEE R UARENE » D2 S EA 2 EE - I 5
HEEFTIEAL - MR A REE BRI A E I B2 S AHEE -
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et al., 2005) - FERAVAREARHEEN: - a4 B F BT E L O IA HE e S FE
R B E BRI LS G A AR RE R AR K B R T IR AT IR » A2RER
H—HR B AT RETT SR BIRRY 5228 - wlifE R i B B IR IR S DL S RS A i 52
TSR ECRHEE RSN (Schrott et al., 2005) » SIREEFERIARARAGEN » i
H FRAEREHIE TR RIS LI - HRITCEEEE - BRI E A B 22 nu e
=+ RZ BRI K E By (B Sl filE 7% - I IR S S
f& (Brown et al., 2001) - 534 - GWFTEEEH - fE/KERAREDIREMRIBIMHIE /15
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v EREAE R FRIUEEE A

(=) ARAETEERBZIHER

1. £EEEZFEAN

(1) BT RREERFH
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BRANEe IR B R L THNDTEFHMG SRR R » 57 Fe i I {E (BB
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JAEMIZARME T I - M R a A B IR (BB S E5EHE - fHBARI RSB EE
REMHEEYE CEE (Carson, 2009) w] HE#ER AZARRLT - I H ARG R ERYEL
18+ FTLUE G A UTIANTSE - (B S R R 52 B R R A AR 22 S ELAG e A
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(2) AREE{EFHLEAERBRHE S S

A REEEIVEES A & = HEIER RN A - RERTE - /€ T AEREH

{8, A s RIS R HATERE 2 " 297485 (Not Net Loss) | #4180

TEERE , MAANE (Bull et al., 2013) o “FHRZIE " AEEE , HEE - R

BURKEFE SR B G 5 MR A RE R B 42 (Dol - B AR REEE - REEFFEEGER
HEMAREEME (Kuiper, 1997) o TEFHEL ) WARBHIEEFELE " Flr, A
FEBH A EN AR RRER S < A2 2 » AR Bl TR s " &g L & A
RETIRE o WUHEE - (815 T 8H8 ) AUAERBNYER AR (Robertson, 2000) - HEFFIH
AB et m A REEREENYIRRE » [RIH H B TR ARIAERERHIE nT DUE R T #2880y 4 RE(H
B 5 1 HES - BLRD "ZF#E% 5 (No Net Loss) Ei& (Norton, 2009) - &7 HI|
TEIEA - SrEREERY TEBEAREHE ) - ERARBHHEN X o R E SR
SR AERESARTEIE - JRENEe T EMESE ) ) TEEEE,  mMAEEE T
e o BV o PHEAMIBRA - (RS AL B E iR LR R AR RBIREE 21T By
( Geneletti, 2006b )

B )| [ CARE 22— E R RS GeBil AR REREE - 25 @ BRI 6 28 B Rl
{ERZMAy T EBEAREE ) - rTREtEESS Yy - RIBLASHRA T EFEL L 1Y
AREMHE o T AEREREME ) RVARBEERHE - 4R T SHEPAR T R s B AR RE AR
BEE ) EBITHE - H—K - BEATREA R ARE EREE 2 AEEER -
DB Fs ) » —fipAzE T S 2 T A RBHHENRY - BB S A (1HK)
Bt CERIARBRZEE ) 16 T BAssn ) Bl THARR ) KpdEZ ) TAREMEE , 1Y TR
&, o EEHhERE (1B A4 REEERA % - FEE M CER) T 458
il ) ZHHfERSTESRENE ~ (R B BURAEL "RpaRImiEk ) 1y TARREE, -
2. AREEEZETERE

(1) FHHEERE

AR (HB%) At ReriEm A/ aH " AREE, - KIIEEFHE
b AR (HE) AR ERREERAK TR, EHZAN T i
EITHIE > BRASHEEE T - Kk - WEFRE THEHEEM , ASEGHE T4
REMEME L - Wb - E5HHE T IEEEMTES NI, I - IR Tmhps (8
Jc) BHipyimAE CERVAEREZEEAIAE) (i r BT RZHZ AN T T HimE |
HEFTHIE -

TERBIREGERIE L - e " AR EE , 1950 288 T AERREERT
R ) ZETE - BRI —EN A0~ 2RI T A RBFREL (Eco-coefficient) ; » Of%,
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(Z) #T A BAR A3 1 B & e TRl
B PR T E R 2 FH(ERY T e E ) WAKEYE - HARERY AR R
( Walker et al., 2009; Bekessy et al., 2010; Quétier and Lavorel, 2011 ) ° NEEFGHENE
FEVZRMEBEYI R Z RN % D2 HRMERSI TR ET IR S -
AREIEE LIFMEARIET R @I A SaE (Bernhardt et al., 2005) - B[J
B2 CRH 17— SN E FEm B2 TR - HEEES LU A RE R B = k1R
AR o BIA - BREEZKHESREE S (Water Framework Directive, WFD ) &% /4ERERfEET
H=EHESKE T RIFHVAERERIRRE |, BRI A RE S5 HE L WREEHE
B A DISGERARRE - Bk T RAFHVAREARTE | - BLE LU A B IR i (E
it - FE L FrENARRIEEE 2/{tny (simplified) ~ AJAIRY (operable) #&
BE » ARMFEARER G B EAYRIRME (Friberg etal.,2011) -
FEECFYLT - — ] A A V) 2 B M (BB R REMAE TR E 28 » BiA] At =
b - B40 - fEFFE B RIEEEE ~ f0H - iSRRI BT - FEAREEAREE ~ B
fEVIERE R B ESE - AR - ARERMEERIHE BEE M (B0 - SEEY
MR AETE ) ) BiklfE HARRI AR RE A 28 8 (B0 - AR 2R EE Tk
st ) o HOAT RS NI EE o 2 RF AT A R RE - fE AL R R FE AT AR A
& BuEE T RAE  AARERMIVAEYIEFRME (Parkes et al., 2003; Gibbons et al.,
2009) -
DAARS R » bR P A2 A+ HEE 2 80k 2t - {H2 B Al
B EEAGER T - HHEAGIR M Ao EoR n] DA SR BB » 0] ) 1] 345 1% Bl
B EERHER RS A A/ N - Tl ~ iR~ MBS - Bt rIRERE
# (pH) ~ A% &E (DO) (mg/L) -~ 4MbFHEE (BOD) (mg/L) -~ RIFEHE
(SS) (mg/L) ~ KiGHEHR: (CFU/100mL) ~ &% (NH3-N) (mg/L) -~ &k
(TP) (mg/L) %5 - HEHERZ - A Fraefiiy iy RESHAEERHE200551
W - K8 T 105AIRFR - HARBEREETARANE] » HA REEREAY w6 B s A T
SE o i AR A REE R IR B AR A REE(E - M RRRGHEREAL - T8
i H B TAERERHIE SR AV EREERGE I - 2D » BN REIEE RIS B R AL RE
B IR RIE . — -

(v@) " A B ARAR 1R 0 IR AR AR R 3 TR AR T
ARLENWRAPEH % - Z2a8 vl USRI G5 - T UEMERF IR AR RE 1%
8 EEERAHIERE - ACIE TR 162,950 IR RN S - HE T LIRE]
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HENEB S - 7753 RyEE A RR R IE R » E14000K » 4-RE1RE50.65 -
STFENME » R T A A REGREHERF0 .S 63l A INEE - HEEER W A ESEAL
BIw] - fH2 2 A HERP20E IR - UZEAE — M rT B TR BE IR - 1553
T e AR REREUR0.65 - BLIF - UE —EAEYIHE R T RAHEEE - BLEFrE RN
ERE(REN0.6SAE R e 34 T ACHAR LR | U E RS o JREE AR S A
HIAEREBIRIF P RER: " RBAEEER ) BRI MR A= RB G 1 - DRt Ay 2R RB R
B o BEEE - BRERVIRIE R A EEN: - RHE2EAHEDORRFRE « EHENEY
R PR RBES EES B R Y A —ESB AV FTRERARE
fefF - BEXRFEEY T KT, RUBEE ARy - HASRAAHEE R A% (Hilderbrand
et al., 2005) - SIMERERHIE S SEEREIN R BEEALIRIZR - AR PIREHE
#l (Hilderbrand et al., 2005) - {8 BHYERR TR A R SRR - 2
FITEIAR IS -

Bian - FEARZER A DR - =N ESCE R /MR (PIANEEE - At
) WEE - AT DUEERIUCRIR IR SR - (B2 E R YSIRE T -
H AR REE S AN SR T E T E AN - S e A H At AR RE S Y R
’E o FLAh - AERAHE 2 B IR EAVEY R - HARBAVRS RS B g o iy 25
RS DI E - HEGRENEREL (Wilkins et al., 2003)  535h » A A REER G B
RIS LA R TR - e H BTRER S A B SE AR K A M 2 B A
flishe )] - SRR B R BB B E R B S - (AF P EE R (Harris
etal.,2006) -

AERERHERIVIRIE R T B —CEEN - I H RS FEEAI R T T EAE-
IR 5 PNEERE - HAPIRIgERIRE TR L - fE— BN TR K A T R A )
RE - WA A IR R AR (Henry et al., 2002) - MERERFHERY A REAE
AL B = O R AR REFR AR (Vaudor et al., 2015) « /KU REE A RE
IR e TR RIEE ] - WA R BRI  A 0022 - RHARERER
B2 BN E - HeR FERIR 2 - RSB ASLEES AT - AT EEE
WHE o ETERIEE MBS  BAR RS OHRIIG R E L -

A RE A 1 T P2 TR Bl A RS-ty — T B AT B4 - EshA g
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