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An intellectual enquiring about ecological restoration and recovery, their scientific implica-
tion and approach
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Abstract

Aims Ecological restoration is one of the most active and key activities in contemporary ecology. But, it has
been translated in Chinese as “ecological recovery”. By means of checking its English meaning and evolved
processes, it is suggested that, instead of “recovery”, change it in Chinese as “ecological reestablishment”. Be-
cause ecological restoration must involve human intention or agency, it is fundamentally about assisted recovery
that works to accelerate natural processes. But, in case where ecological processes have worked unassisted or
something that can happen by nature itself without human agency, the term, “recovery” should be used.

Important findings There are at least three time scales for natural recovery and ecological restoration. They are
the geologic period scale (10°, 10°, 10° a), ecosystem regeneration and succession scale (10, 10%, 10° a), and
ecological restoration scale (1, 10, 10% a). The 1st and 2nd scale are time scales for natural recovery, they are
10-10%-10° times longer than ecological restoration periods. Humans could not over-scaled depending on the ca-
pacity of natural recovery. The incompatibility of natural recovery and restoration in time scales is the basic cause
of why natural recovery cannot meet the ecological demands of human society. The author raises doubt to the
statement of “put the natural recovery as the major objective”, and “transfer the major objective from the ecologi-
cal restoration to natural recovery”. The author beliefs that to shift responsibility of restoration onto nature itself
and recovery at long-last recovery is the logic of lazybones and unwilling to be responsible. That is violation of
the acknowledged global environmental truth that “who destroys who should compensate; who pollutes who
should eliminate; who enjoys, who should pay”. Besides recovery and restoration natural ecosystems, designed
ecological solutions will go beyond restoring a past ecosystem, but creat a kind of coupled natural-artificial eco-
systems that will be part of a future sustainable world.

Key words designed ecological solutions, ecological integrity, ecological restoration, exotic species, historical
fedility, natural recovery, period scale
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7 A& H 4 (ecological restoration) & H 201H 280
AR DU A 2 U S R R T B 2 — o U
FEREAN21H 2R, T [ Br 2 R 27 0] sk Ak
B HHETRAAME B G, AR SE AR
BB, W42 T % (designed ecological solu-
tions) W 2 FI 7 V25 1) 5 e DA A 2 7 e 380 B s 1)
FER . BREBUMX SR AR, 5
W ARE S AT .

A SCAA R T A ST B RS CRVRHAE
)—ANggik, i HAaK B H P AR a2 SR 2
HRITIEAT AR AW BL S AR R Ie 124 e .
FEFR 3N A 1)« 45 5 i (restoration)” Fl A
AWK (recovery)” @A —[mIH? ZFH A AA0
Xl ? ) EEEEREUAESRAMCHRIKEH
T, BRUCN TR AT? EETEIARAKE
IR A2

1 EFERERETWE?

Ecological restorationfE201H 2. 804F A4/ 5 |3t
] K Jot IS 8 18 Ay A= A 2, AE b [ 5 PR AR
CEREINT, JEE IR, MR
ANAE, R4S, ST E AR FE A
o {HJE 5 XFecological restoration# fi# (N, JEIH:
FE— RANE H A B (RO R I, 1 RO
% LR AL LR R SIRYE, R RS
Rl PIA SO K A ecological restorationE
%, A EHASCH LA EE 4, JFEE R
P

Ecological restoration /& — 4~ 2 F AH i 1] 117 13
I, X AR DA re” (X B P HLHT) TSR,
ABhial (it f7. A AE-e--) 3T, Lhtion(ion)
Ja g I . &b BT AR A2 I re” KR,
TR 44 Bt

Restoration i
Reclamation SR
Rehabilitation Bt
Remediation BE
Revegetation A

Reforestation By /N

Reseeding PR
Regeneration BB
Recovery W

Restoration [] % SCi LAE { Websters Third In-
ternational Dictionary of the English Language)
(1976 FI9ANRE CH ) —/NM R : “a putting back
into an unimpaired or much improved condition.” 7ttt
198 1 [ HH R —ANBE X Jg:: “the act of restoring, state or
condition of being restored, replacement, renewal,
reestablishment” . £ { The Oxford English Dictionary)
X restoration [ 2) A restore [ 9N B¢ SLH (K] 64 AR i
AR T[] 52 3] Jg R PR R0, T AT I e
I HAE I A (0 R v #5352 (recover B
recovery)iX /M . 3 #firestoration )55 3 £k 5 L2
WS, AFE N PR RO S

Ecological restoration[f'] 5& 3K /& 20084 &t 1)
FH g EAEA KA. D. Bradshaw. ] A4 A FE i
(PR A R AR S T b — R A R B R Hh v
MRS LE BRI AE S R G R R R . fibdi A
AT AR 25 A S B R A 1
DL 2BV 77 12 R g 3= 1, AH L 3= B2 4 (ML
HHILIE 41, (Bradshaw, 1987). Jb3E
S — PR 1) T A R AR A K SOU Bl A B R
“JRAARA I H AR, BV E AR N s R 2 AT
RO 2 BN Pt ) SO A BT
Ja& s, A AT BURE i A, A AR S 2 o
X eJ A —im DA 20 E . AR, EAS
A S R B e Hh S I B A R AR
FRGE ) T N g s, RIS R G Bk
P (ecologleal integrity), fik— N EX RGN LD
ZAEPERIAE, AnFP R AN I A58, DRI 4t
FHESRGIER R S RSB AN —
BT RGN 3 T (historical fedility), B!
BIANE R ) “Ji A2 PR A& ? (Bradshaw & Chad-
wick, 1980)

% restoration 7 K Tt (1A & FHAN [R] F) DL A, LA
KN BTN TEA TG o 1 B AR 2 B 2% 23 (Society
for Ecological Restoration International, SER) [ 201H
90 AR LK JL-F- 455 WA AT — ¥ 9% T restoration
() s X2 0%”. % Xrestoration ] —A> 3= ZEAE A wlt
SELERNE R . — A LA o]t T2 Fld 1
K R TAESAE S A, NAEE T 5
2, VORARE T RTINS . %E
NMWEE W R AR ARSI S i, B HRA SRR B
= X (Higgs, 2003).
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Bradshaw - 19804F 45 th T AR & A — A
& X “RestorationfF ) — AN B3 FIARE, H LA
NIRRT IX LT A B R b T A
WHIATEN, BRI I -, A I T R
M, 5T AED BB P EZRIRE . “(Bradshaw &
Chadwick, 1980).

] o 2B 25 FE 22 20 19904E (1) 0 SUAFm i K,
BAESU “EAREEE M ETHE NS
M2 — A R AR A
EERRGNE R XN H S 28—
EES RGN IRE. 2RI "i%E X
XAt 4 s restoration it = — B L, A B AR
AEEENBCAR T AT AE55? WA AR+
73 B 5 RO IR 223 Z AR K 3 8, A+ &
AT ELEWI B T LRI ? (Higgs, 2003)

¢ [H [H K97 #1925 (National Research Coun-
cil, NRC) T 1992442t 17— M IUKABH 5 H 1
JE X “Restorationflf i XA —NER RS [HF]—
AP T Z R RS, R, ¥
B ESHGERNEI . B RRNEN S IRE4R
2R . AR TAHME AR DIRE, B 2
HA =N NTAHMRB DR 5 B R 5 U5 AR 2D A AL
MIAREAE A E gl . SAMH K208 — 1 BR
M DhaetEmy . AEAT . IS HAR A L
ARSI RS, WE, HARPR R
KA REZ —: S8 ) HAR K S S 4 ()
Fo); B SE BR B HE; DAY HE T, B FE
TR R 5 3 AN AR B H FTAS BEAENE (1) B AR
. ”(National Research Council, 1992).

John Cairns¥é Bl 1) 55 4125 ¥ I 5 2% FE Rl 4y
AR A2 % ) restoration ) & FFT R AR 2R
B BRRGE KRNI, RIS iR nr 2L
ST, BN, I S R A 2R o A ) S
. ”(Cairns, 1995). 1Z5E SCR i T NS4 21
M.

[ B A2 2 F 24 2 (1996) i 1E 208 X <A
restoration A& — M) AR AR AR PE )P A BN
R, ASEEEARE AN 2R RS
FREFI G5 R, Mo X 5 by s a5 n] KRR LAk S ik A5 AR e
PE) ™R U (Higgs, 2003).

[ AR ST A F 2 (2002) N HGHNHE X “AERTE
AR — AN ERNR A B0 B AR R G
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2 111 FE(Ecological restoration is the process of as-
sisting the recovery of an ecosystem that has been
degraded, damaged, or destroyed)” (Society of Eco-
logical Restoration International Prime, 2002). % & X
faf IPE S, 198 8NN, BEEH 2

B B S E e ERESRE M
fik, "R IR

DHE AR ESRG BAE SRR SR, BT
Al AE H R R . (AR E I N AR RGP
BVFGINIRIYIE R . N R R G IR K
JEANEG E M T T A ThRERE, B i B AR
PG AR, 2)CEEAES RGO VHHAA IEH
B REFFRE ), RELEFFFIREISE T, JFAEILAF3A
BOROLU N BAT KISR0 . DRSS ARG
BRSNS BN R & IEW IR, 3)ER
BN il T EAE LS RGMB R EAT, 2
NEBROFEEM R LT CERESR
GEAlE S T MR E SR R SRR 2
55 2 JE i AR AR R AR i B RS M ke AR A LA
Mo HCERESRGHALWIEN T, W32
MU IR o AR R TE R R I s ) A s B A AR T
YA mgsh. CHEERESRG A LBEE DR
LI AR AT 2E 4k (Society of Ecological Restoration
International Prime, 2002),

PUR SR — AR E A “re” S 1 LAt 37]
I AR

Reclamation & B, AT &, =ob# Rt
Ry T —FAS RORES . SR H I 5 2 od
H T 3 B 5 AN R 288 T 52 21 450 3 1) A A
AR I A ) b %k B 18 AL S )
IEEL )44, HI TR AL L& T Al R
G143 w1 =S 7y 1 < N 1 e w1
SPAEL BRORNTR TR PR SRR RS, DL
FoAt H A i . 5 BRI 2 2 H AR R A e e
B R A 3Lz 4, SRR, HH AR 2 — Al
P S BAE — 5 X LA A 2 TR
t(Schwarz et al., 1976).

Rehabilitation &, JLT-2 R B[ A, &
Ohy L 4 e m A 3 SRS BRPIR G, B AE— IR TR
#-MERIES RS, BAR TR, HAAf
SEFME A R B M (Allen et al., 2000), & )it
s AN RG], Ao AR A H R, Bl
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hy ST — R o 56 S BT I AR AR, B
SEAE S 7 S S A T <R R e
AT () — AN AR T BL S ) sl AT R AR
BRGNS IR, (FRIXHNES) X )
HHAET AT B AsERS . RiHAES Rl
By A iR 25 hae s 3, TS H )kt
5P S B AT 2R R U 1 5 T IS A R B 45 A
AR . B t, AR ) SO E AL 1 B IA
HREIRIRZ TR
Remediation 155, 55 B 1R A%V K
W, BRNBEE 2 FH AN SR, X2 o/
P R AR ARAE S Z 0] g st tR 0 R A A 3
PP R S AT B F A Xl
Revegetation fiff, J&— i@, RZ M
Mo HEA P2 ARTE—MEE R DG EER I H AN GE
SR AR O i b R B . I RR AR
FRERY, FEAR R BT R A AR TRAE
SEARWA NI e — AR m AR A
e, s s AEmeT g el e, WE, A 2B T
T B AR AR RO BB . TR
e b R ALy, iR A Elb
Hbh o ARSI R R TR AR & R
B R R E A MR P A A2 P IE MK (reforesta-
tion); & Hb f¥) FF #H J2 reseeding (Ford-Robertson,
1971).
Regeneration 8 87, A& M EE MR B O
HENR, JEFR e EARAR IR N R a2 8
FRAI A B B . AR TR TE AR T
H AR R A ST R, N TR ) el A T ol
B TR T . A TR AN
Recovery i 9% 3 1 5 P 52 I i D) R I
o MK REFR BRI B R A S, IRl 30 A
ARG TP w R A 0 APy b 3R AL 7 ol B
(Higgs, 2003). Jb3E 4 #B(New England)ff) #xbh 7 5
J& I RARAN AR B 5 AR 12004738 2] FOK ) H AR KR
(19 28 T AR IS A B 9E A FUA T M A0 i 1 v
PEIRIEIR () b)Y, BERR A <SR ElER, & HRIKE
{85 LFBIF (Higgs, 2003; Clewell & Aronson, 2007).
P IEAS R TP I b DA 200 7T g S 5K
PEESC R SR, AR A IS AR A [ 331
AT IE R AE S RS S RGN T TG £,
JRGLRE AN RE 2R, BICE SR P SR 4k Al BEL W 1T g LA 1

AT RS PRSI, sids i AT, RA
TGS ) —— 410 I PR AR A BE (R AR
LB A Rl 215 27 5 (Society of Ecological Res-
toration International Prime, 2002).

SR A RIS o] %0, PR R AR 2 v
ANEEZ 5N, RTINS 1)
BN SR, Xl Mk 2 5 < H T A RS DX ],
TR o AR A AN ESORE SUAS[F] Tk
527, BB S ER W A SR FE 1S
Z, EANERPLTESRER, X SIER
1EH i Fecological restorationiFAF A2 H 4[]
HHH

2 BAMEHNE, CRATIEEHE?

WA OR AR A FE (WD) A0 T B A 25 i 5 ke Ok
T, JFTE PRI SIS o

D) — P AT A R W SN BRIk R
(ecological restoration)ZZ LA 5 4E 74 R 40 1) H B Mk
BReJINE, EMNTARE R W UL HRKE N
o plhn, CE AT FIFE RS AN AR
WEY B =R B ARAERRE: s
DR3P R0 S 15 1) 2 DA S 9 B[] SR IR 4P AR,
MR T 1) FAR AL N T84, sk B4
HARTBAES . ETRRMGRYX . TSR
DX 5 BRI T A DX ekt v AR A T R X, (2 k F AR
AWE.

2) 75— MR T AR B B A 1)
FERCE IS AR IRE ST, B ARSI TR R
FE5 N ATESNCRIH 5 R sl IR ) i) RO A7 250 2
R, P AU AT RE M N TAE RS A,
Iss A A v, ANREWT H RF A M RS H AR YK
=2

“EEMEEAER RGN B RME e BT S
RGBS EE, X &S Ml g0 4 55 DU
Mo TEARESRGIBWATE, A FIRFEE R
KR GG NG S AT IGO0 T, XFE AR B R
RN (BAEIREVFZ X BRES ARG AL
S R R AN R T P ER AL, g R Ol A
W, B IR (3R Ry ) A AR T AR KAk,
JRoRI AR AR RGIEA F O CER T
IR O0 T, JhEEaRife g mka, &
PAEN R, RGP E SR, EAERT
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IR P2 TAE SIS B . WA TTAT R A
BEMUWE; RIANBAEGEAT NN AR K T 1HEE
SR, B (1 STAT R 48 AR 5 T LT AF M A 18
WL B ek

NRIT R FAT NS BRI R E 2 47
e BRI T RS B2 . X R 5k i
AVESEE M T IESAVCER RN, B AR
ANHNE I ER D o A2 A T AR SN A I ) )L
FEM R, ANl R RO AE & RGN H BRI BE
Jo “—THEKRA, WAL, (EEEAROW;
T2 B2 3K ) ] D)HUSRAEAR S T4 T
EACAE0°-10%10°48), it ARG ik T
RGBT ZETAERT8, ERE KM
I 2)A4 48 R G tARAS B A RO 14
FHAE-TAE10-10°-10°4F), 40k J7 ZE 35 45 £ bk
(R THEAR R SR B T30 3 15 224005004 B 5 £ i i) ; 3)
AR EWNIESNRE: 14E-104E-1004E(1-10-107
F), NREIHACHE B ALL30-504F, #&4 5% sh
M LAS—104E 1A

AU, AR IR IR ) RO SR AE - T4 T
SELL L, ER R E TSR UK
ARG AR BIRE L4/ 5 ThAE i e 4
P 2T i I D) B AN HE B — 2 5 A P A R A B K
3%, —HARRG M A 450 (B 138 21
IR, UG [ AR R AE10° 10546 L) b it &
JCLTARRRIR F AR BB 22 /D T 23004004 JEatVh 1l
IR AEREMKELE A2 0004E LA s, 78 ti5¢
AP R AR, B IEE LR, KA
BBV o LI ARUT S ILIX e A A A i, W
FRAEE 224 O A2 00044 IR s, B 1L,
wEE HARWEBETL. W RS
DU vbHhge & b B 7R E>50-1004E LA E, fEME T
THEOL R, T BEZES00-1 0004 LA I, A 5 ) 52 i
W1 mER T ERIBRTR104E ., WOm S e E v
(W ) A K BB L em AR AR L 2 B 10°4F,
20-30 cmZ(2-3)x 1074 i AN K, L5k ST
RNV IF R, UNARMRCRAR S 3 RN H Je i g Jee s
NFEEB P S g NE DL H . AL vk, HAE
PR P . mom . R, AR R K T
UL, SSRGS AR 2 RBERAAEE . —
MR, AR RS 1 B ) RIS I AN R
I EE TR NS I 75 SRR AR, IR
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Sk AR ) R Jre e RER B YR A F (B AR 1)
I ROBE SR A ARV R e ) RE2-3 1M s . X
Tl AR 5 NI IRy 2 RORE PRI AN DL PR b RORE i HORS
R RGMIEN HARWE RS, B2 AR A
DL A2 M A s AR AT SR AR AR R, e T HAR
PR T X SFEF I L IRLT K

1 41 36 [ 7Y b 19 K AR 2042 (Sequuoia  semper-
virens) MR RN (Pseudotsuga menziesii) MK RAK ),
VEARERI T WA 205 P A 9 N A B 50T, 454F fa Rm]
BOMR PR anEE R AR M EE O, & /b5 22200-300
FELL B GV AR F AR B A A LR, v
HAZIEDA RN TR F bR . 3 RS 70 AR AR
H AR JE 0T A A KA AN e B SR Va8, HIEBUR R
JRANBIH 4 DL B AR RN Lt v ! 2 iR
REAS T 25+ ST NVE G« RAIIAERPRIC T,
R BESATBIILE M, U H R AR IS A H AR
WA, Jer] AR I Jo s 2 2% H 3R H AT& ot &
J O H—E 575 fErh T Yo SR IRIE B AR
BEFAS R HIRAIRE . Kk R
Z B, B T B R AR A AR, TS AR AR A TR
PR ) R

SR, A ARV S A 1l A8 5 T B KR 35 (2007
YT, 2 U AR A ST RN R A A R <n o
IR MR FE v, et se B A AR B, e
WARBE . N SEAe ey di, AR
AERA A B TR . W K T S EEAE20094F 11
AR S, 780 HARMTE S8 T B A G AR
VAT 5SS IX 2 5 P S FNBUR INER2 R e W &,
FOAE A R A O S VAR IR A 2 1) T S A B 2 A
BN E, R ASERNE SRR ER . I
AT LA N T Bk = 0] F ARV Sk T2 56742 1]
TR A W T B DA S

Jy 7, AR CAERLIN, HERME, v g, i
BB HEEH, WS BRI RN, AR A2
(BIL ALY 2 LUAH Y T2 5% e 5 N 3G 1
L, T S M AN L FHRIREE . Y. AJ).
B HOR S B8 DU B AN [ AR A8 RGEHE
SRR M S g, RN H AR IR R T ORI A
PR R DA T RS e U RS RG S B 2R
MR B 7 ARMBDER TS RS0 2 5
RS OL T, JUN T,

Y8R, KT o A0 T R A DA (1) S 0 LA 4
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I, AT BL— 5 1 3 o 3B A A A R AR AR
MBS YRR UARTRAE R, (HI AT A AL 2 AR
PN T HE: PRt B E ™ U N T b,
R BUACA 75 ) & Ol O SR 20 kA A2 7= 05 58, A
AR AR AR A AN AU R R AR e 1T
HUEr I3, miAZ 2 Te i Asss: BRI . 3
RARME OO 45K, Il B0 E A R
LR AEM R PR, AR AT EM SR
Py S AN S TGRS o 1) S ik LI AR, A
NIRRT S A B T AR I A P AT £
DERBCARBEN G OL S, NIERERT 7 H KA R AR
N THOF 05 A BAERAR AR A

3 ETEEMNRELARRE

W T A 2 R AR B 5 1 X I AT
YRR, XA . EFZ X, Uit
BT R DL IRE, BRSNS RS
FRAE TN, K80 18 SN 23 3 1 52 i if A=
TAFREERZN $idh, H2RBK. FEXPE
T, Raififiy DA R IR g B FH N AES RS
PRUMKE, 17 BRI R AR S R IS . RS
T AN A 1 R i@ 42(Todd, 2005). 5557
(1) A2 25 2 R B DB el it B R I RN AE R R A,
U 2 T 6 e 3 1) N 28 5 s P i 5 oK el A
AEBRG . (65 RG LA FIEK)
FOopr s, B E AR T 4 RF Y 2
i, VAR B AREEA T BT 38 WA R A A7 58 4
AN FI BT, [ SO RE N R AE R 1487
G [ e e R A (R 3 RO B A o 35 2R
ASTAEENTHLH T ARE O ERB KT
A ES R ERAAZ LRI R G (X,
AREEMH R EET —NFE T ALRLTT
TR SE, FAMN YRR LS, 0] DA IR
KRS, AR TR A A S R A — e IR
TWEMHARA ST, s8R &R setn T
PR LA A SRR MK . WF, HFE XM
A AR TS NRMNE T T B4 Ak
TR A I R i b AT (1 M R T

4 EBTERMAIR—ALRIHTHEST

Z=(designed ecological solutions)

2004 R EAEFFRETERE RS

NI LA AE 1) B SRR S5 T e Bk B e DL 4 47,
N AR PR AR K — 073K e A R E N 5%
Wi R A RGP AL — AR IR AR SR Sk R
FER VAR TT 7 AT SR Ik e, X Rl A
SURTE IS AR ORE R, 05 2l N0 A2
R H WA S AR IR S5 . AR STERA
RGN IR AR R G ) A L5y R
AT RAEMS AT RIS RENHR
BN N YRR b IR AR o 1 5B RN 22 AR B B
Fehit o <X PN TR ESRG IR AR
ARG, HEATHE A A R AT e St S — 58
537 (Palmer et al., 2004). N TixiFFI/ES RS O
BTRAERGBE B SRS L RIS, ©E
RKONE— N ThRe e B MR, 5 ANEE K
AR ST A ESRSG, I N BRI
SRS X P RG] DL i i 4 A S AR
F-B, FHHAHC LB B (W D Rh 2 & R A A 1 A 35
M, FEA R TR E SRS e . EidE
BANTAESREMN 2 G, ZRIERAE,
RAE BeAE. 52RO #EL B KIS
BCHE, SR, AR, 4. Bl M RaE a6k
LBV EY 2 REE S ST AL A H R
“RMBE A R G (agroforestry)” & 70 A5 A B E
ABEE Y Z R RN, AR B KT,
HAE N AEZRZAN—AD ERmREY . REES
2GR FITHRE H 0 AR AR 2 2 5 AR 2 TR AE 3K 5 T
HHAT T AW F S R . SR IR g, R
Pedb sk, MImBEE T EE N TAS RGN R i
fite XX FREBEMESREMME EESMA
THASRENIMREAAEER L, HEXNFEEEYD
ZREM 2R GE A . — NI N TR
A7 SN I A (R A S0 RN S SRR A A
Be A BEIE N T BAT XA AN BT AR A2 BR

L T A I DXl P e A - A e
XN LB ERTT Z I — A 2GR BTN, 2000;
ZEIRIRAE, 2007; SKHTI AR, 2008). IXAMES
J7 E ST M R AR T B, R A
AHBELCRE KIS AHPE . HUSURI b T 4509 55) 1)
A/ AE AT PR, AR R A T S s ) & F
REARBL . AP RITTR o BEBERL 22 M3 BT 24 11 (1 %%
MAFEAE, B &3 ) L AL AR RSO AL 4E;, %
AT I 2 b VRO 21 R SR B R 2 AR 32D Uk R (1)
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. TEEMTREA R, AN T H AT

AP AR A A 7 e O H L BSR4

JIRERLI )L LSBT R R Jee ) sNBARAE ™ )

W I BRI ARSI AN KA A 7 2. (I,

“EMQJWMVLngﬁ%éﬁMMﬂ M,

HAG e B ERTN ), IR R A BTHIRA
ﬁﬁﬁ&ﬁ,MﬁﬁA REEESERE AT

ISVES e
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