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2 W4 EE X ( Biomisation )

Biomisation J5 3% By Colin Prentice Z{ # T 1996
ARBIEE, IR BRI A b 508 A Y 3R 28 A A A
e A 0 SR AT T A T IE, A A T RR
AR R R s BRI A AR K
R X B 4T T HE), 78 Journal of Biogeography 43
WEFRTPALR  HE— W 7% P
TE Y — 65 ] S DX 22 S, ) P DX At oy il e
F 25 ST A T e B R A U e Uk B 4 ek Ak
RS R 2 o 1% 07 2R I T BIOME6000 i 1 1
il BRI FE T4, 6k Tz R B ai B S 2R LA K% TS
AR LA S HL A0 25 o R TR) R e 5 R R, 3 o
EEEAR M S ARERKR T 4 FEgRE
BEAT T AN

SEHAE 2000 4F R R M LRA SR EANH T
BIOME6000 %1 i) #F 5% 75 5% , Biomisation J5 ¥ 1Y i
AR A 20 R B FL v K 3 1 AL S e B A A R Xy
KRG, VL0 ] REAFAE /Y [R) 8, JF 1) 54 41
T 20 fiE22 90 AR AR 1 i [ vty i vl A A
G, SEH LI SR PRI ZR3E T BIOMEG00O
TR S H R Je g s e B O 5 R B i Y LA b A
T AR A R DAL T R TE AR AP IR, %) T 20
22 90 ARAUSR I 2= 21 {22 0300 B 2 T AR Y A BR A
o [ 4t v 0T 5 2R WS K 0T Y A A R R AE
A BT AT AE B TR) i, K HC A 3t BB = D A 4051 35
PR T R N AR S R B BT, AR SO X 2 Py
FIRATEHAR AL FT IR Biomisation J7 25 iy B 4 oy A
B AR , TEIR U TR D BE T A 2 AR W B X R AR
Yrog F0AR 25 2 IR KOTE B R I, DL B oy sk B
Biomisation [fij 1% i1 ) Biomise 2 )% 2 /E 4 55 [H
I 167 38 20 3932 77 125 W) i A e R N P E e, B R A
T Y [ 50 5 3 7T RE 1 55 AT AT A

Joii 44 S8 S, 763 9 A TR DX AR 7 VR S R KX
Pt R X R T ) —Fh ik B EEZAH
BIOME Z 51| #5751 v 14 A ) 0 DX 28 R A= = e
DU, DA BRAS AT 5 1 A 490 D) RE BUAE Sy 447, B AL )
TR SRR I 2 — 2 BRI DI RERY vh , SRS 1 FH O B
FLH T RE R B 20 & 8 AR WIRE DX AL AR 2 — b i
F AR P E AU S A 2R Rl i — >
RORY 12 48~ Sy BE Ak 1) % 00 ds B 12 00 3 AR A 5 4 A
LA, LA 5 o 2% st 1) B 5 AR A3 A oy A
A d5 2 S R DXCIORI 42 BRA Ry S A 3 A B 2 )
A2 AROR A, T A R X A R A T A B

it A YR XA — R AR AL B Ty vk A ) A R
A A SO, 52 BT 9608 R 1 AL bR AL
SRR HESE T AR S R R

TEHEAT FER A ) XA o e 3 o R B 2
— A AL SR ME R A B R AR ZE
A AR W Ul R Y ny 16k B dE L AR S E
Biomisation ) 5 A~ #2175 S i AT i 4 1 A
(1) o B Wi 21 58 Ji il 1] Y O B 20 B 8 20 A
2R (1

S — 0 R AR B <l i A IR E (AT 4
Ty B P LR 2 A A NI AR AR P B
) RATEZ I C & kR MBIC 5, LHE &
RN R JEAE S DA S )2 B AL AR e Sk, H
H L 2R AR BRATH BR RUBE A7 24> fky B 128, T 4 Bk
1 #5545 2 ( Global Pollen Database, fij #X GPD,
http: / www. ncdc. noaa. gov/paleo/pollen. html) | i
I #9843 £ P8 )4 ( European Pollen Database , fij ik EPD),
http : / www. europeanpollendatabase. net/) . dt. 36 {1 4y
B HE % ( North American Pollen Database, fij Ff
NAPD, http: / www. ncdc. noaa. gov/paleo/napd.
html) JF M A2 ¥y £ 8 )& ( African Pollen Database , fij
FZ APD, http: // www. ncdc. noaa. gov/paleo/apd.
html) F$7 T 35 M 7828 038 % ( Latin American Pollen
Database , {8 #% fa] # LAPD, http: // www. ncdc. noaa.
gov//paleo/lapd. himl) %5 4% [ 5 FIK S (0 38 7
O A6 B0 e, A 26 2 S B B i =, i
2 KK $4 FE ( Canadian Pollen Database , http: //
www. lpc. uottawa. ca/data/cpd/) , g 26 | R L= | 1
v & 7 8y 0 3E )% ( Chinese Pollen Database, faj %
CPD) . H A 71 45 $ 4% £ ( Japanese Pollen Database,
fAFR JPD ) | BN JE — oK P ¥ b X £ 4 £ 4 % (Indo-
Pacific  Pollen India, Asia,
Australia, New Zealand, and Oceania, faj f IPPD ) &%

1995 47, LLAMIE S AQ R 1Y 22 — 3 ALk 2 %X 4R
BOFRI AR 1 o [ A B 7, 2007 4578 v [0k 2R
Yir ik s o bl IR ARES IR 2 AR
Ry AR AR S v [ A il A (H 2= 4 i R
AR FATTAE A SRR B BRI IR AR L W T KA
FYECRE A5 B IR LR T — s B

(1) v R AN E 3R 2 A i 2324 4>
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1 BT O H X (P B ) L T R 6

E A

Database . Southeast



6 il fd . Ry AR W B X AL 5 0 A e e R 1093
| mshmeeson s poantor |
| fomms— | | | eRmSRE |
| s |
AR KRS
YRR SH RS
_______ | wtmnRERRE |
s
________ | R s
| R | TR SRR
LS4 A Th B TR BEX AR
e XUEBER
EARHK
—f D OESMERRE |
e} L wmawE |
RGN SR YES | muiRmpiote
AR KT AR I

1 083 AR W A XA 15 iy A ) ) e o 7

Fig. 1 Flowchart of biomisation and palaeovegetation mapping
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0 AR AR 90 3 DX A7 K T AR Y BURE 25 i AR 285K
B P FATT A D o0 R L AN Y FR A
BLAE SRR TC 3%, A0 35 SO AL A TET3 (R A6 Ko A
0 AF: 1 JEE 5 2 AR A RO B L A TR I
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A5 AU R AR 229 Aol TS [R) I A
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& Jay 4 I 25 Bl A5 A8 Ak | 3 A Ky S Y A T 3 A A
IEPEARFAE LA Rty e iy 8 i B
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VA I S RH L A R D BE T o s S0k A W R XA O R
HtE ) S RE L A OGS4 T, B Ol B R i B R 2R
BRI A W RE X A 52, i DL ST — DS R BRRUEE Bap
AR Sy E S S (I SR R e B I
AR H R A, BORr TAER RN T —4
B ERM Y I RERI ARG " L 4 P IR
TE X — W) g B 2R 3 Y (life form) (12 (leaf
form) It f5% (leaf phenology) MITE¥E 5 1 51 A= ¥ <
e Z % (cold- and drought bioclimatic tolerances)

(1) 43 %0 DA Raunkiaer (4325 J7 &' o 4
LA 24 AT AL IR R (tree) (AR FF R (tuft
tree) \AAE RIS (tuft fern) /NFF KR (treelet) KA1 5
H#E R (low and high shrub) | B 57 %% #E K (erect dwarf
shrub) A& %% #E K ( prostrate dwarf shrub) , #IR
A (cushion shrub) \BEAFE Y (liana or vine) | A Jii 8
Yy (ZE A Y stem and leaf succulent) | £T 4%
T4 (mangrove) | R A 25 4 4 4 (wood parasite ) | Ji&
A Y (epiphyte ) | BE & A ¥ ( climber) | J% 2K &
(forb) 3% Ji& B #IR 44 28 B (rosette or cushion forb) |
R LAY (halophyte ) (¥ 2E AH #) (hydrophyte ) | /K /=
18 %) (aquatic ) \ /K ZE ( graminoid , £ 1§ R ¥ grass |
# Hosedge, ST b KL & rtush) | ML R ZF MW
(geophyte) EHEHH (bryophyle) BEX ALY (fern or
fern ally) FlIHR 27 4 A ¥ (root parasite)

(2) 3 B T AR RIRE AR Y R 5 4 Fh 4
M- (needle-leaved ) . [{# - ( broad-leaved ) ./]>: ( small-
leaved , i [Aj F 20 ~ 2000mm* ) FI{# - ( micro-leaved ,
<20mm®) 5 & i 3K 43 O B - (sclerophyll ) i i i
(‘malacophyll) Bj2& .

(3) M M. f & % 4 (evergreen ) F 7% It
(deciduous) Fr A 5 ARAE Y, Y& M AH ) AR 418 H xof 98
W T Ryt — L a4y .

(4) A= 90 A T 52 1 < A ) % €% R0 T 5 A 4K
U5 2 MR AL HE T R A Bl (ropical ) (2
I 4 ( warm-temperate ) R} 3& ] 3l FK f9 M #
( subtropical ) |, ¥i& ¥ ( temperate ) , ¥ & 47 ( cool-
temperate ) | & J& 47 X FK db & 2 ( boreal ) | W
(arctic) #1)7 ¥& 17 (eurythermic ) , DA & 3 ~F 52
. 3& N T 5 (drought-adapted ) | Tif T 5 ( drought-
tolerant ) FI AT T 5 ( drought-intolerant)

BRI ) T BE BY RIAR 915 3X 4 FhAE P AR 52 S E
S i B AR W Sk i 52 PR P I BRORD AR S AR )
¥ 1 44, L 4l “ boreal evergreen needle-leaved trees”

J& bo.e.n.t, “ eurythermic mesic drought-deciduous

malacophyll low or high shrub” J& eu-m. dd. mb. lhs,
TEA B RUE LAY 99 FiiE ¥ S RERY , 145 25 T
ARAEY) DI RERL 37 ASHE AT (10 Foft A AR A A8 4y 1Y
27 FhAEARAAE W I BE R o %5y AR R B A HL 5K
A 25 2 A AR B el FEAR R AR JEE b S 1 4 Bk
T B D REHY A, B 2 3 N A A
Href E A 76 RO AT R AR e TR
Y NRERL R 58 K, 38 Ty Z AR P 2 AR I 1Y
A 53 A R AR HEAT RS RS 36, DL R R — A S &
B e v [ A 20 R R A, SR A R AT M Y IX
SR BE R A AR R

A ARBRT5% BB T AU AR A NSRS B,
HIOG, B4 AT 82 8 T A28 1k (Anthropocene ) Y 4]
& I S NZRTE Sl i 1 A W RE X NS A
#E X ( Anthropogenic biome) %' S T B EH# A
KTy AR A Jmy | LA B N 2R 3l 52 ), A 45
BN TR Y D RE Y, RO H O3 8 S HE Y 0 A
5 NZRTE B2 % VAR SC 00, 1] B AR (A s
PR R B — SR 2R AR ) T R8N 26T S Y 5
g A AR A R X A T A A e B AT
TE T RS V) e B (plantation) | R A AH ) V) fiE
Bl (secondary ) 15 A HE 1) I iE B ( Herbaceous ) 2
iR 7 Wik R EN =R A (e A S ke i S o | )
PG AR A B L e FEAE B T R ) T g
TP, JOIE S T HEAT X o o I, fE it /Y
WRoE b ATBEE RS AR R T P 4 D) RE LR
TE SN RE X (R, R K Bt ) s A A )
T REBY S iz A 7% T ARG AR M A, 0 R R R
B AHAR AL HE AL ST P B2 RATIE R s WA Y D fE
TR 45 R AR AR A RN 18 57 M B T A= 1Y IR AR R E K AR
Yy; TIRAYDIRE R AR T NS XY — 2 A
Yy, W AEAAEY) R A A )45

TR VA IR R Iy R R 2 5, 5L Tk
SR PIT A B 1O R P o 18 A ) 2 R P S L AR ) R
fiE, B ) BT LU JF B — S 2 A )
AR, 7 A — A HE W) T RE B 0k 28 A A e
i 25 I 5E 38 2R 25 S8 AN [ 96 453 2B 1 A AN [R] A ) 2 fig
R A, I A S AR R B b I s T A A S
TE A o A AR R Y R T R T SR
U SR A 0O H B, DR, R A R AR 2R
BE AN 2L R F S R XY Artemisia A1 Chenopodiaceae )
TACAE B, LGS B AT o AR A R A i L

XA R FEA] 2 2% i 2 A8 ) 7 R PR L I TE
Fo e - A A (RSSO KA KAL)
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A A 45 A DAL oh R ARG b R AL 23
i R B B e S A I A b S SRR R R
& EM R R R R o R 2R A ) R e S
o [N, fil 10 AR E T T ARZ I E i T
P25 BE IR 6, Fe - v [ ECT AR P AR AR 4R ( Chinese
Virtual Herbarium, f&j ff CVH, http://www. cvh. org.
cn) | H EAE Y £ B E )& (Subject Database of China
Plants, http : / www. plant. csdb. c¢n/) F1 Hf E Al ¥ ¥
1 B 8045 )& ( Scientific Database of China Plant
Species, fiij fk DCP, www. plants. csdb. en/eflora) , 1)
AT E I )RR T ) A AR A SRR

=0 S AR X R R G, LUK AR A ) )
REBUZH 5 8 SCAE DR X 25 1 3] 4 SRR 1 1 0 A
fiE R I DX 25 5 ] If 25 PE AR A A 17 (1, 72 Bk
AT ST o i 3 S Y 0 22 4 BRORE B S Y, R E
20 ~30 FhZc A B9 A ) A X R B b i BIOMES €55
28 Pl REX S K W RE K A K R G
i 0 2 B B e DX I ) A R 00, )CRAT A kAT L
PEo F R FRATE B 23 26 0 RO U T 0 B 4 R
BRI, 25 18 T Hp [ R B R, L EE 19 M AR
FEDCAY  BEA W 1 pg AL 05 1 i B B BE R AR 7 &2
[0 7K 3 B B AL A3 A R < T v I AR SR O
BEIEAR Ve TR B S AT AR IR SSbR Ve TR R 2 T
L NNl R VNI s R e L NN U e 4
FAGHT ) B ¢ ) I RCRI IR S PR (8 5 i 2 A T B TR 5E
AR R (AT ) 408 2 ] b bR | Rty 2 o 4t )
L/ N < 2 00 L o 2 N 2V 7y ey N T o N
T A Gl R R B RS R R R
AR EE G R EEARE B H L EEARE
B AR R

1BAZ o AR R AN A T 30— 20 20k, LG T 15 2 iR
A RV T AR B AT AR 4 B e A BR AL T R AT A R
DX R AR A, (EX R 1540 0 3 1 A0 3, A G XY
T AR /AN 3 B0 AE R DX 5 R Y i 2 AR 4 7 [
AR BB s BT 5 08 o R AR W R X 2SR H i H
A 24,153 T AN S R B U AR 5
5 ORI v I A R A R € X0 Ak e
ARG 2 B I I ISR SRR, O 25 R PG R TR
8 22 5 o B0 R G T PG AR X T B R AL,
LT T R U T AN TR AR, DR A Y
O3 JE R , Z W 1 AR 22 R AR B 2R TR A L, LA
M A D 22 R A (meadow ) AT
(steppe) f4 X 73, ik 4 7 15 5 8 25 0 A A g 15
(grassland desert) & K Fii 3% (low-shrub desert) £l

15 AT 5 (high-shrub desert) , i 417 T 5 A 7 %
L HEARTE T X 3 TF K o 7 IR B X L B
TR, B OIRTE A B B 6 b s LA Dy o e 2R
(tundra) , {H IF A5 & B AT 8 # i AR 1Y 55 5 A 9K
(alpine vegetation B{# high-cold vegetation ) [i{] 4 /.,
FRAT T 2 T kS U S Y, DL %) i H i
A 1R 85 LU 5 L] P 5 AR AR TEHE A
FERL ) | ey FE L U R FE TR B AL O 5 IR 1 B
e B AT X3 o

BB JE I 53 2 A 7 I R S e DX Sl i 9 1Y
R R B LA ] o3 A A% SRy, SLRE S 4 BRAE B R AT
PO, IR R AT BB I 2R AU 1 22, 75 W JC VR A K=
) RO A B 1) 3 47 S ety AR A sh A58tk . 2
IR AL AT LA R X A W A DX A &) 23 b R R 4
S T AE ATl AR YA X0 728 A6 3 BT I HE AR ] A )
SAEHE A YR T A B IR LIS AT RRORS B S e K
ROBE IR A% SR A2 AL, I 5 T 5 BRI B JR LU # o

TEHfE 1A RE X B 2 )5, FATE 7] LLRRE
T ) T e A 5 K g SCAE W RF X 2R AL, ol 7 A —
A E W RE XX R ) D RE B A 1 . BT T BT S
T 3 [ AL B A B s R DL
T JZ B R 4t R A R U vk A R XY
B DIRRAE R Y Th RE R A A R U X
AR 3 A A AE — DA [ e, A 3 2 13, A AT e
DAEAS A= DX RE B 35 B4 B AT AL DI BE TR OK R
B AEWIREIX, 75 TR R A B A AR DA 2R L [l
WA REAL LA BOLAN H5 A i 4 ) 2 e AR i L — 4>
AR DX, 5 R JC VL BT AR M RE X 2R . X
HL T AT YRR A P A4 AR ) B RE Y 2 5 ok E L —
Py de X 28 B, B BERS 1 20 1o A 1) A U RE X 2L, L
AE DX AR A A= D R DX 2R Y

S VUL AR SRR A O A R X2 R DR 2R
TP 7R A AR ) RE BN SR A SR R AR AN =0
Az 1 A A DX A ) 2 B R R A R — S, A AT
FENL— SRRy SRR T A W DR I, 3 TR 26 1 453
FRER] LUAAAE T WA LE W RF X e B

55 LA TR SR AR W BE DX R AR L T
O3 AT TR 45 58 1R 60 3% A0 A 1 A D% A AL A5 4 el
DA

A, = 264/\/{ max[0,(p, - 6,) ]}

Hor, A, AR RE S b AR RE X 0 A BT
P40, 3, JE X B AT I FRAR A J SRR, 8, 20 A Wy
X i AR 2R A AR W RE X x FA S M v Y
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A0S 1) ,p, AWM E SRS, 0, S A
SR BEL, Ay T o 60 3 K B 2 4% 4 ¥ e i A Sk iy g
FFE TR R — A S — R H g R
0. 5% , I XK FFFF-I7 iR .

SN M AR X R Gl G R, A
AR R it A I B0 A S5 e AR BL PR A 43 1 A
X5 X A — A E I (FRZ 2 tie-breaking ) , 4N
AT — A~ Ly B it e U A P AS B 2 A AR B R X 15
Sy AETR AR 4, A B R D) AR A fe D i 2E W A X
2 3 AN AR A S 1) AR A X SR

3 5 RN AR S A, 1 AT RLSR AT — A H R SR AR
SRR SR, TR 200 AL AE B
O ZR 2 40 AT R ER A A e A Sk R I A, FRATY
T ST AR A B DX A T 1 N IR A R S
) Ty e TR A ) B X 2 [ 0 i 4, TR BAC A )
BEX A3 A 48 JRy , 95 AR W 04T L85, DA ey o At
MHETR ARG . ERIZ R EE AR AW
19 2R AR N Z 5, N [R) R 1 7 vk i o
T Hi 2 TR A R XS SRy, EE A I (R] B AR
T 5% B2 RIS, AT 326 45 T B ) O B ] B, P LA
TR ity A C I AR B A B LA — B B 1R) (7] B E AT
Gige

S0l A A D RS A SR A
Myl AR E X 2R AL 22 5, m] DR R AT DG 1 [ TE 43 A
A AR A7y A R DX o] TR L b 3 A R
A5 (GIS) & H ¥4 15 7 (IDL)  CorelDRAW [§]
TE MG B4 b T 52 B nT 04k A ol A 4 B XA
7S AR R o

FE AR AE — 4> 28 8] R LA i Im) 8, T i 2 36
JEAEA F A IR A W B XS B B Y H A iR
S AN [R) B B Ay A B B, A R SR ART R Y
T LA 7 1, AR I U, A ) B B 1 ] — 28 45 5 A
B B R AT L, T SR 3R 2 AR R E A B A )
X5 A B R B — 3, W AT & R,
A AT R I AS [ B B2 ) oy R 4 288 28 D R D 35
WIAE B TG ARk, ASDE C A A8 4k, SR 5 AT i — 25 43 #r
T a2 AN AR Ak A o SR, R L A R A AR
Z XS L, BARRE AR ) — & i 2 [ A8 4k, fH i TR
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BIOMISATION AND QUANTITATIVE PALAEOVEGETATION RECONSTRUCTION

Ni Jian
( State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry , Gutyang 550002 ;

Puding Karst Ecosystem Observation and Research Station ,Chinese Academy of Sciences , Puding 562100)

Abstract

The quantitative reconstruction of palaeovegetation distribution pattern aims not only to investigate
palaeoenvironmental evolution, but also to explore the relationships among palaeovegetation, palaeoclimate change
and human activities, and to provide important baseline data for reconstructing past climate change and
biogeochemical cycles,and for evaluating palaeovegetation and palaeoclimate modeling. The Biomisation,a method
numerically transforming pollen taxa and percentage data to biome types,was developed in middle 1990s. According
to the global biome classification scheme and its bioclimatic algorithm used in the BIOME family global vegetation
models, the Biomisation method assigns pollen taxa to one or more plant functional types and further defines biome
types using combinations of key plant functional types. Affinity scores of each pollen taxa and biome are calculated
based on fuzzy logic. The pollen sample is assigned to the biome to which it has the highest affinity, subject to a
tie-breaking rule. Modern vegetation type and palaeobiome in a site can then be quantitatively reconstructed based
on the differences of pollen taxa and their richness in this site. A regional to global biome mapping can then be
finally achieved. On the basis of four review articles previously published, this paper introduces again the
Biomisation,a numerical technique for palaeovegetation reconstruction and biome mapping, including its ecological
principle , operating processes in seven steps,as well as special notes and botanical and ecological resources behind
these processes. The Biomise software for performing the Biomisation is further briefly introduced. The newly
advances, applications and problems not mentioned in previous review articles are then discussed. Research
challenges about palaeovegetation and palaeoclimate reconstructions based on pollen records are finally prospected ,
including updating pollen databases, increasing the number of pollen sampling sites in some geographical gaps,
addressing the uncertainty of assigning pollen taxa to plant functional types,reconstructing the anthropogenic biome ,

and inversely reconstructing palaeoclimate based on pollen and vegetation models.

Key words Biomisation, palaeovegetation mapping, palaeoclimate change,biome, anthropogenic biome



