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Abstract: Instream Flow Incremental Methodology (IFIM) has been developed to assist decision-making in river system planning,
protection and management. The methodology consists of a series of hydraulics, water quality, hydrology and ecology models as
well as various methods for simulating quantitative relationships between the discharge and habitat availability. This method
provides not only a scientific basis for rational allocation of water resources but also an effective means for evaluating programs of
river ecological restoration. While the method has been utilized widely overseas, its application in China has not been reported.
This paper introduces the method in detail and illustrates its application based on an example. Finally the paper discusses the
prospect of the method’s application in China and problems that may need to be addressed.
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B 3% 75 # IFIM (Instream Flow Incremental Methodology) , %7 i R Fl- T LRI R MIE HE M R E B
R BE—FRIAKS N KB AKX AESFEUERNERTEAR, EI3H KNI EERMEYEIERES,
BVREBMALKETHEMZAMERXR, B oK SO R 5 8 Ui 8] FE 31, 7k 3 580 R 48 AR 2 50
#AEE o B T IFIM 3 ORS00 3, B O FT DA R IR B A SRR o IFIM Bk B0 8 R R
R FEANEERE MEAERE,#8EH, A NRESEROBA T 28mAaY,

IFIM BERFEARERERYH, - T EHHTARLETFKEEYRERSYENTR, MFEH LN
BAEAREBENAR R ECRBNFENETEAEREEAY  B—FE, E5ALNER AT, X
AREERY B EEMESEA. RE AN AFH =B MNXR+0FY, EROHBERRICR
FER T, TLLES B ATA MBS BNERSMEBZ MM XR, EN BB S EHEMA
KB E I, ARFEMEKARBEERER EK B ERURATEGRIANPHEEESA
BRSO ABELSN, EMARAFHERCRFELEYERNAYER, FEYEERTEQRE . MESE
(microhabitat) /K FHE EFE EEY, P48 (mesohabitat) HE MBS (FE . BM . AHEZ), KAEE
(macrohabitat) A E /K KR JREFEMBEALES. AYEHXIECH . SVENEARNENHREES, @F
T 158 B A9 . 3th R 38 ) LA B 4t

IFIM R — D EISERER, E IR Y # W # RS s f i B 28 A% R, /K %08 MR 4R 4Ek
B, ERFHATAEREHNTENRBE MEEIHKAFPETEIHERE. BRAENGSIH" " #
RET IFM T3 BHAER, B, & XEEERESBHEDDE,

2 R

LS AR DU AR O < SR S AR KA SR AL A st R & R S A S b 1R 3
2.1 PUAESE

A B A A Y L BT B A S04 B PHABSIM ( Physical Habitat Simulation Model) 2 3 , i % Xf IFIM 3
KT RABrEA , X BT RHABSIM .EHVA .RHYHABSIM'"?' # River-2D' 25 7Y , 4% b 461 70 465 40046 )58 3t 9 |20
HEA MR, T L PHABSIM B2 4 #l i A E R RIS R,

2.1.1 #EHTHE

(NHERARYH BHEREEFRERTRIPEARHABNAHERAGH R, REELH XA ENR
B P72 B PR B R %, A Ot B 6 F 5 A ) R A A e B B

QBEMBEMTENT HRURREAHMERBERNBEX KEAMPABLRTERE.,

(3)# 8 B 5 (mapping) WSS A TFESHEERRXBAPETRR(FKE, REF)H LA,
T SETE WA 48 A T B i 1 8, #tb BT F) A TR (WUA) B, A [=) B8 T 2 B T B AL EE

OR5eIT —THEAGEEREEHE TR, - BUSHWE TN ESMELSEHBEN
#F o

GIUEmE FEKBLMEZEL3IANMRE, BFERFENE PHERBIEIRERR,

OBIEFXRE WHHEESFAHREETE  MESTRLTPRLEHRKE. FE . E K (substrate) E R Y

(cover) WA M KEFBBURB I EM/KEM KR, AETHE, ARFESIERNEEYH AR A
o X TEfh R B, KH S 1S BT E , B EREE B ER,
2.1.2 HHEEHERE S HE B 5 4R HSI(Habitat Suitability Indices) & & — Y #h B 45 £ 470 ,  IFIM
R AR, S B FE R Tl S R BB E X ENEM .. #8HE EtEirdEd
MEOBEBMBEREWEFOKE RE ERANEEY) XK A0~ 1 ZHMBERAERE FHAfBEY
m L, FREEETREFAMEFHEL BRTPHEN LEAESHAMERFVHFL, B THMEN 0,

8 S HEVR A 3 #: Z5THE R (binary format) (B 1) , 8828 B #% 5 (univariate format) (B 2) F1 2 2 B 4%
A (multivariate format) . —JCHER RA B ME, B W E 738 55 A 7 878 B XT 0 BUE 0 1, A& 5T BUE
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H0. REBHATR T oA RDPRREHGRS, RENMEWE FHEEEEZIML. ZEEEAF
NHE - MTREETHIANTENEESHE, ATBEEHMAR LR ANER, BB RTHR TIEHRN
AT RERER MEERER" . WERHERSL BOKEMREZ E A X, R A BB 5 %84 RN
Bl ZTESXNATRMEL, SLERALTBEWETZENHEXE, LR ER, BAERIFK
R, REZZEHAFLMMS, B PHABSIM HF AR BEBHKA.

210 £10
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# #
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MWET Effective factor WK T Effective factor
B1 Z#HEEEEL G aXRSD Mo mEBEEEEMLG AXMS])
Fig.1 Binary habitat suitability curve (adapted from [5]) Fig.2 Univariate habitat suitability curve (adapted from [5])

HoE AR R E MR

(DEXMABCHHME XM ITENBEEEHMAKAEROM AR D EIMP iR, HFEAL, T
HRE, BZATEARABERRE,RZE —EHTEME,

(2)H B Ho M (uilization) IZX X A EEHBENAX B M EE i BB i ERAREFEE, U
B R B SR R R R AR, ERRTBRA  REMAESAMEFNUE REEAIHEKRKT
MERBHHH X THEVERNMETRMERE, SRS MEAHNEE. X TE-ITRECE, WE
72 PIAR A M AL S B A (RIK IR W, R B R WS HE) REREPYE, BRELERUE,ZLB
A £ i A i B B8 P AR S 3t SR G R SR R AR (B 3) , R E N B AR A ANEBNAHFEES S
BEMIE, 8FBREE AR XA P .CEREEEER 1, T X E .0 E R E B EE 5 RER
X EHE., RERAXERELHATEFHEMEEEMEK, B ERARE AA 2R & T
EBRABRERBHNFEGT OHEZHER - BNBER, XEAN THOHLE ERANEEHEE AR

RS S NS,
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3 KEMFEE A ES (5] 8 X (15])
Fig.3 Distribution of sampling depth and velocity(adapted from [15])

(3) 1 B oW 4F (preference) M2k X 7l il £k 45 i 58 A6 S 3t 0 o G B b O 4L 6, LR 0820 5 35 358 T )
FAHEAR LML, AFBRES XA, CAFSEERTATIHERRBRTE. BEANAKXMT™".

u,
P =7 (1)
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R, i REBEEWMETFHE MXE; P ZRES P A FREMNLKRTE; U ZHESBEREEFH
FHEA, CETRERMEIVEHWEERUARHHERE A EHEHEmEFHITRALKE , 5 TH
EXEAMEWE FHEERUMEINEREFHEEE. 23 ENEERIIEWE FEMNXERER
M., BEABRRTEENEZEmMEFHEEEME., ZHFEZETHREMMAI A A, BESRETH
XFE A B R B R L, Bl a0, X408 S A AR A BT A FE R BGE T o B i 8 68 FETR /D, (BIRFEH R K,
X 5EBRAK . Hampton” A TWA T X E R MU, X7E 90% i B {5 X 6 W AHE 90% 3 M S E
SHWMATIESHAEZRE ,FRELE 0% W B 5 X R KARL S £E, EH B FERARENRTRE, SR
B,
2.1.3 KA PHABSIM LA —4E/K J1 20 0 B REF AT /K J7 8L, LUK B A 28 , 35 P T B T A /K ) B
RELZBHBRE K. KEMWTHTRERABFPELNKEAER, KUEDSBRER—-HENKXRASE
HE, EERE 3T OKURBXREQETHREQKRERERE., MEMEHE THBHTEL,
2.1.4 WEHBH WEBEURTUTHE" OWMEBEEHERBENRK, BSYMHKBZAIEE
—ERHHXR; QKR RE ERABZYRRBTANYHBBANSFEREHMYEERNR, EMNZHE
FE R WA, 3[R 98 T WA BE R QTR REEE I I B P RFEAL,

WEHAENF B EEEMABIE I N A TcERNEFHASEEMHE, AAARXQ)IHEHR MR
8B TAE BE 58 BT, FEAREL A BT F1) B T B WUA(Weighted Usable Area) :

WUA = ZCSF(V D,,C) x A/ MBKE (2)

AH, WUA %H%ﬂﬁ&ﬂih&)ﬁ%ﬁi%ﬁﬂﬁ CSF(V,,D,, CORBNMETERHATHASEEHME, C
EWEEG  OEEFNEEY A BKENVEASWHESKNE MR TKEER. HEMESEEHERSE
AHIMAR:

CSF, = V, x D, x C, (3)
CSF, = (V, x D, x C)** (4)
CSF, = MIN(V,,D,, C,) (5)

ARC)EZ WA FHREEMHEEETRE, AR T EMWESERASE R, ARWEERLYE-BRETFRAIRF
o, HERW B E WA FZ R MEE I, AXGC)RBAETENAFHEWE FEEHEENEEGE
HYAE,
2.2 RESEM

KEBEMFEELKR BRE ZERFEYRSE, AAXWEFEEGP  BERE-—MTHRHEEEMNHA
. RERZWHARTMAEFWEEHNEE KRS, AXRBAZBA BN, FEBRT/KEN
BAK, — B ERAE 18 C T AR o KIBTT LI SSTEMP AN, MHETWE A4 R, S BIHSIE
HEFL, AR EKEEYHER, KEER LKL, I QUAL-2E %,
2.3 WEMES

BRESMBERELNERESS R, AWHTE: ZouEMEUEE,
231 ot _GERBAREBENMARMBR AT E. AXMAET, REABEEEHRER T
B HEZ2EHEEASNEHE., WH ,ZEMELURET A XESEANFBINERRBRYMHME TR
KE. ¥ THENRARES, BB EmBtRENT .

HA(n’) = SL(km) - WUA(m’/km) (6)

A, HA REREQ THAMNAWERYHAWHEESHETER,SL RERE Q TAEHEM/KEAKER
T B B (Rl i R K IR FK BGEE), WUA BRERE Q TYUMKNEBRMNKENMAREEHEH,
232 BEFE BEFEFEHARTERANGE, X ENEEHMELE M1 ZEELTL. TAHE
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EHEEAFESFHIRERER, LWKBIF, A THAERBETHRERTIHARESD & EARETE
EIRIEE KT RE (Bl 1km), BEEEHENBREREHLNERD, AT HEXBRARKSKHER
M :

HA @, = E(WUA(O))(SI(OJ))(L:') (7)

RP HALRERE Q TABRNENWBHBEEER, WA, RAERE  TRMAKMNMAREEHEH,
Sl RTEME Q TH i MERWHWBEEEHME, L, BE i MREUFRHKE,
2.4 HEM B [R5

BARRETHEMNBEEH T AEBATEFLUE, EULEH HA SREXFHL, FIARE SN A
RF AW S AR B SHE AKX R, 0] LIS BB b 0] FH T AR S A R B 0% R AT Bt W] B AR R gk A
LR . =4 B M i E] 5 AT LAY TSLIB 58 SR ACRERTF. HA SREZRIZ2FREXR K
KEENNKRERAHE - AWM BNEERKE. RE HAAMREBZRMEART L EEMER, LHWE
BB EiEM+ oA, BREFKRFENELE, TUEH, ZRENR S — A REIN 109% ~15%7, 58
BREEMHB N FAMKE, HFRAEZRXKNEL  BHER IS AR n B L, MilSH
ATAmESHEARME L, TUEHBLIE KT HA EAERNBEASHAERL. AEB e AmARF
SEnt A4k b, T LIS BIE At AR IEZR A HA, H WA E HA SHNM—MERE, ETKREARFEH. &
TE B F RS AR A 5 AR BRI R
3 EMNEABEF

HEXRE, BT RKAMEBKERENARCESIETHSHTKESHTRAOKERRE, &FAKMER
FAAMMBTK, SR TREREFAEMEKEET, UELtA AMBKGH TRESHNAREECEE
FIREEBHMFRELE TR AEL, EAMPWAESERERR . FHETHRASEPMASEBEN ITE,
Elliott %32 i IFIM ¥, B PHABSIM #£5Y , % o € [ 3t T 7K 3= 5 B9 907 S0 —— 3848 ¥ 70 bbb 9 K B8 R
R fa] R R 436 74K 48 , H 2T F RGBS B WG RE S T IR
3.1 [ IFIM/PHABSIM #% pesk %% U5 3 &

MrafhBaa, dFXRRALIMHKBEERN TFRAHEANAK  SYBRERIRHNEER. Y
KB B A ERCEAKBNTERNRE, HHEDNEREDEHSMTHHAEMRRZAMXR,IFE
3R THEBUE T KSRE R A MBEA B FRAER T B 5B e[ F 5], 8 8 et |55, Dk
M FREDSISE WUA A, 73T 48 /) k1 B b s L Rl 4 iR

MEFATLIE Y, 7E KRR (A BUK) &4 T it 70% B 18 (1970 ~ 1992 4F ) # /)N 8 £ 4 45 K, 3t v] A
K 41 R 2000m’ /km, FEA ARTE S (BUK) MR E T, A8 B 1 0K F 84 8 3t 8 & /N F 1000m’/km,
B, A 1970 Y 1992 458 30% Bt (8], FE SLAR T B, B T A K BUK 51 KRR &4 T & 4 0 o] Bl S b i 98 0
BT 50%.

EXRMEMREREZH, /M MEMFEZFFOKNER, REZTARER, XBEXAREM
HAFHKARZEHEITHE, BRER BT REUKER B 50% B i,

3.2 {Fif PHABSIM iEM#i BB K

1994 F| 1995 4 , FM AT T HEEYH TABEHMWER TR, ELBOWEAKRKE T HAERE N E
AN SREEMPERE RN MM, FRAFA 3 F: BU4F EiE(chub) , B4 48 6 & (brown trout) Fl B 4F
£ 87 (roach) » 7E TR HEFT 287 (1993 4E ) FZJ5 (1996 4E ), 53 B R4 T 4 , ¥ PHABSIM B BI#4T T HiE,

EIRMGE —REBET KR AEAMREFESHELEA, FRELFEX3IMYHEBEHS RN S HEHE
BTN, BTRAE I NMYHNTRABRSHMMREZEKXRILE, EREA, RETHANEE M
EAET -84 BEEAEMFAEE, AN, RFEanAARSEA TR BERKREET, AEH
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Fig.4 Temporal variations of habitat suitability area and discha.rgem

BrRLo . EERET, REAETHABSMEAAZA MEMERE MR, BAEH kT A
FAWmBERAEMPERELENEN, TENEABRENHRRYN, REAEMNBERE TR, M54
A EFP R B E S, X X FFT PHABSIM MBI RSB,

4 HHRIF

PEELMASERANES BAUFRTHRESTANHR TE, REAUEKEE KT FEERKE
B, hHEEUEERANRESRARBRTEN TERF RN KGR MEEASESEEMKEEDESHESET
FEETERBBE, A THERXERE, AMARARESHKEFZTKEMARESEENERCREARAT L. BA
EFRESFTEHANTR L, L TFEFERNER . NER2EE B D EAT AT MESRK, 6 F HKER
PHRESHEFTKE, MAXNEARESEEENERBEARO TN, EBRAHEARTRE - NERHOFE
ZHIL,IFIM B B—MBIF M EE,

IFIM BB 5K B KR AKEAEYZ BRI X RRZUUKEFRER I EME, £ KEIFER™HE T, &
IS T Wi TS B R RE R E WK BORAR E R b, A BB N A IFIM B IFIM F BB RN EREME
AAEBRERBZEMXR ,BEREHILANES T AERARK, UHEER—<BL., E#H IFIM L5
RARESHETKEN , LA XIVORBEBEXRZEE. € IFIM B, F2HERTUMER, K EE
M—HFB| =4 A LIRERRTEER. NMIEBESMENMREERNAH~BZEBIARNXERE, W
MW R S aMBERNBEREN N FRBEERS T HYPREYE FM BIRMEEF A, TR
EEREEABAMBEEYEKER, TEERFTARAZEKD LERKE" & AREE — BRI A SFE
TKEN , EEZEEIR,
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