£ OO0 http://www.cqvip.com|

1% B4 g ox £ # Yol,11, No, 4
199 146128 ACTA ECOLOGICA SINICA Dec.,, 1991

HEHFEFERTFN ESRRESN

¥ ¥ =
(hEHEREST RS S, B
] =
ZxAF e PEPLERNBREFNTAREANTH, RAHAREARESE (WD £ARRIRE
B, INTREBNEERENSTHEENRAXE. ﬂﬁls“!*ﬁﬂﬂﬁ?iﬂﬂﬂ-ﬁi:'? WImx®.,
ERETBAWRMGFENERR(AA, F8, CHD), ENSHHSRETSESE EXPES,
EES5PAN, PETSELFATYIRER, K WI 580156, 60—55, so—oofl170—180CH, #
Hraghhx @ a4 FRHaTRR0H #/AT74A-ERES ., AR T THRAGHER SR
W%, SREIEE N, ERETE RS, BESNER R AT TR TR N
HHMES N AWIHEsoT H BT, so—soRas—175CH ., RE—LHNTSHEN, S—5BET
HHLBERERRHY KRS FSWIHNXR, Bk  AARESABEEE, HiETRE RN L
B NHERERASANEE, AR HENVERTFHAMEIANESSE. EESHUAREALd
B EEEE sE, BN, W15, R, 16—50; B, 50—00, WEF. 20—175,; EH
HMB>115TH. . F

MM, hA, FERAK AR, SEARE, BN, AEHIWD,

EERBSHOTAR S, A5, RERLRTRYE FNEETH, QRS X (Kopp_
en) 1 R RTEENERTRFXRELUR, HE-TBEFOHL—ART DL BEERLORREE
ERORRUERR LR ANOET . AT SR AR OAREREN . MANSRIKRS
FWHNE, —EHNS RS LB TER, BT, REGERARSHOERRSHSE. <B4
LB MREST, MR RRSREA.

SRBEEENSEERENETAFE: TROKBF UYL GiE S ORMAE R, <8
B9 7k 4 S PER A EE TR R RS . BT BB AR, BT KRB BB L
BOMM AL, SRR RN M ILNS AL, 0T RS KRR, FH TR RN > 2
R XBEDAEHRD NHEINR, BATIRUN SRATH" TR UE E BB
B0, ERBREAEA, WEEAK LR CEIN. BERERAE, B, S0, HER
I TR — AR, T LIS R RN R B RORREE. BE, FMERRR R,

LR SRR R A RER S Ly WEELP KRR L HE 5 REMEX, BIRE RE,
RMFI B EAER, EAERE, SRR TEAEE. THEANESS R E
FHRR, RUTEREAEBISH. BREXFROTHESASHERSY, O8N 5 TEARE.
AT, RNOBIREHEL—2AE. §%, TENESESFRFMOEARK. HFHEH. SR
H g TR A S - SRR T E ST L RITERITS <HS6l. ERM i E X 0 & Bl
SR, BT, RERSRCRELE, KEREREEEANRS WG RR TR0 # R 5
R, BRREREEE LS L HANRN D, BESHRWANEA, B, REKACEK EH

¥ ik o8 Dok R I B 20k o F RN 4 BN,
AITFra00sE12 H16 BT,



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

378 £ & F 11%

L B R R H A D AR . ML S R AT, KR ILF AR AER AN R
EiFfh. B, EFEEESTYRREFNXRR, BRFIBNESSHERERAIN, RFE Ry
ﬂﬁom%ﬁﬁ?hﬂﬂ&:ﬁﬂﬁ@ﬂﬁﬁﬁﬁ#%ﬁﬁAﬁfX%ﬁ%ﬁiﬂﬁﬁﬂﬂ%ﬁﬂ#%,
AR S R AR BT T R 6T 14,

PSR R P R R A BRI E S A A, WEBSBRENAERE T RE S #
RIS AR AESHEFPNLEE, SHERRUNEXETERBRIBEBEVEL. BEit, HT %
PREEFT NSRS R RENORSRE, R, AT RERESEENTS.

—~. HERFE .
1. ARES
i 28: 4 =] @%ﬁ%ﬁk@snﬁ\%gaiﬁ(1951-—1930}9411‘,3-?:., ¢
2. WEHNE R '

FReTIN SR SEMEEEY, FHNLETES¥ERANA AR, B 2502100 H
BUS. TR-EET MEME% (Warmth index, WI)*, Holdridge [4) 3£ 14 24:%) 4318 (Biotempera-
ture} % Thmthwnmlﬂlﬁgﬁh]'gggﬁﬁﬁﬁt {Potential evapotranspiration, PE), I EEHEX
(WHEHERE2BEEEAECE Y, FEI W TARE. BREESFD, RCRERMWIHES
=GR E A . '

3. SUCEMME RN YIS FEEISfE

HTIMAES R —RE R R, FERLTHNSREERMNAE., WHENREEE . %R
TREHNE=ANMBNESEL4 T, X TR mEE S A EYREEHSRERFEZBE—TAIRT &
*F. SCOEMASEOES, RN ERNRBEME 9,

ATEBE—BEGWHE, FEERRTIN SR I EESEN RN I FHTENERE , &
BEHE (B0 m)ERRGOmKEETERR, BER100mEERE TR WI AR, HLEEE R
B T

4. EWMBTHRS

RTINS RG2S E A AT E R RS RN 00T E U L, LBISE S WA &
BEEREAEESH, YHRBEEERNBRE, FERNASEHN, sEVEHBEE I ME PN X
wh 10 Y A EFF EITIL00 TR E SR, B, FerIMEART A, 09 AERFEAS
R A es s B A T I PR R R R R 10 ACSERIA s PR B S S AR Fdko A
W5 SR E R X ER.

5. EREHAMNHANRIE .

IrEd R EESHERELS BN KENEESHAN, ARA[TIHTERS NRHBSHTE. ¥
GRS A TR FASAENEENWIGHE L, AEFRESTHERE TR WIE. £
HR TR S LR PR W L [, Wi A S s A o T R R LT, AT R i ‘
WA 2 A S REWIME, 505, SWIE S © E#HTTIg. EE AR g v,

6. MMNEIREALEER

EHRHHEZHTRAEAT , FEWRHFERE »HSNERTLOA RN RANKTRES 5
WIEH. SRIBARLNTARDEE SHBEHWSOER, B MENEES Gk E K S

* AR E (WhHeHRRRE. W= T"(t.—s) s Hbt, A5 CLHEMHAFHSXE, nibﬂ-‘!‘ﬂ%ﬁk-?stw
|-l

H¥, WitragpRTH.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

1 HiE: BESREETHARSRESN 370

M., ETHRAESE, FOEFEEDTE 109 AXRARZRESAHAFERNG 5 BHE, NAD
RSy FRE00 9 )y 2| S A W e T k.

—. ER5ie

1. SHNNHF SR
B 1 B AR M AW LB AR LA, RS R B 2 AEE A, B, C R

D3 5 R L, r—

Ak (WIsT . T#HWIsH): BREHH
HOER DN TRS AR 2 IETNRERS
HMHH LR AERY ZRIER%. RERMEET
WIsT . XTWIsMEL, SHESESE
R e, AhESHERLERBE— B, M
4 [11, Callaghan & Emanuelssoni1?] | Wal-
et 119V H B A RSB 10T N A B
W11 8 F7 A EHSEN10.5T, BEERY
$#2F. Strahlter % [20) 7 W Thornthwaite g EW]
EEBEEER (PE) ssomm AEHFSREOER.
W18 |- prPER 3 357mm , By 35— B BHE, W1 15
R RIE X R L) SR (W) AR
R, H0FR4k L IR e i fafri.

B (50—55C H). HEMHE., ZABSTTHRY
£FRHAROEE 2 #0 3 YR 4 F T FRAN AT A4 T R FHIR
FERRCERY 4 3. PR 5 IR EHE M
(BRI 8 ) FRPFE oA LRAER Y #EA B

2|

L.
[

=
o
P
@

N

- XL

—

1

AR PATVRT e

-
= W
=

lé_ [
RN N =

et
Y

E&‘

15—

k“““"s'ﬁ"“"‘ﬁﬂ““““?“""“‘zﬁﬁ“““?ﬁ

ot
BEES CH

B: PEEEHRARENASSEBENALE
EELRApREPH, FEHNERRA, B,
CHD), SHMMETHEMNEIS, 50—55, B0—
SOFIITO—I180CH, BE MMM, 1, B &
ARBBRIKE, 2, ¥EK 3. Bl
4. ERET MR o, MHERH, o, &
Mgebdk T, W, 8, WEET RHE,
2., ZHEH, 10, DEEHK, 11, ¥REMNH
12, BEEEAXSH, 13, BNRTEHRTT
Sk, 14, XTI WM, 15, FEH.

i M. 35 BRI S b i L 1] Fnan e Fig.1 Relatl?nshlps between distribution
. ] e . of main forest typeS and warmth
0 frE SR RE— B, Strahler % 120 50 index (WI) in China
1 PEsz5mm Yol SrhepE S g Rm, Twiso Four borders (Ling A and Bands B,
e ' e oA . C and D) are found among these forest
SATLMTRT B AP E (H 79520 S‘s_ﬂmm’ RS St types and their WI values are 15, §0—54
aherfE AMIEE—Fr, [ &GN, T2 ac—po and 170—180C monthr, respectively.
HSEEENE RS RE S TR 3 2 The forest types: 1, Alpine meadow
r;:u and tundra; 2, Fir and spruce Ioresi;
° 1, Larch forest; 4, Korean pine and de-
CHr{a0—00C H). HEHMEMH (XTe6). ¥ ciduous mixed forest; 5, Deciduous oak
R R AR OCRR T O TR IR RRE AR forests ¢, Deciduous forest; 7, Sclero-
e — . . 3 phyllous forests &8 ; Evergreen and decidu-
KPR 8 ) ZH R, TEMHCER S DR ous mixed forest; 9, PInus yunnanensis
WA ARCERN D BB R BEEN ST LREA forest; 10,Plnus massonina forest; 11,Ever-
B BB, LAY A SRES N A green deciduous foresty i2,Humid warm
e -temperate scrubs 13, Humid subtropi-
fTwWist—anT HagEEzh, cal/tropical scrubs 14, Transitional {ype
D AFIT0—180T Ay, SRATE, EFEM M betwern types 12 and 13 § 15, Monsoon
! LUR B SRR D M R RS E TR T forest.
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Table 1 List of 73 tree species ¢
Hihaa 1 b ig ke g
1 Pinus pumile 17 Quercus acutissima
2 Larix gmelinii 38  Fagus longipetiolain
2 Abies spectabilis 39  Lithocarpus cleistocapus
4 Larix sibirica 40 Fagus Tucida
5  Sobing saltuaria 41 Cyclobalanopsis glaucoides
& S.prezewalskii 42 Lithocorpus craibicnus
7 Abies fargesii 43 Castanopsis platycantha
8 Picea forresti 44 Fagus engeriana
9 Abies georgei 45  Pinus taiwanensis
10 Picea brachytyla 45 Platycladus orientalis
var, complatate 47 Cyclobalanepsis oxyodon
11 Sabing tibetica 48 Machilus thunbergii
12 Abies, ernesiii MHAHAE S
13 Picea purpuren 49 Schimae argenteq .
14 Lorix petaninii 50 Cyclobalancopsis glauca *
var, Macrocarpa 51 Cyclobalanopsis gracilis
15 Picea faxoniana 52 Castanopsis sclerophylic
16 Larix potaninii 3 C.orthacantha
17 Picea likigngensis var, balfouriana E4 Schima superbu
18 Picea likiangensis 55 Castanopsis fargesii
19 P.asperata 56 C.fabri
BHAL 2 5T C.carlesii
20 Quercus mongolica 56 C.eyrei
21 Acer mono 59 Mangleitis fordiana
L3 Pinus koraiensis 6D Pinus massoniana
2 Betula platyphyila 61 P.yunnanensis »
24  DBetuln dohurica HHs e
25 Picea meyeri 62 Castanopsis hystrix
26 Pinus armandii 63 C.indica
| 27 Quercus aguifolicides 64 Pinus kyasya N
28 Q.pgnnosa WEas T
29 Q. semicarpifolic 65  Crypiocarya chinensis
bk iR g 66  Ficus altissima
30 ®.variabilis a7 Terminalic myriocar pa
31 Pinus tabulaefortnis LY Pometia tomentosa
32 Quarcus ligotungensis 64 Ficus microcarpa
23 Acer sinensis 70 Dipterocarpus tonkiensis
34 Tsuga dumosa 71 Vatica astrofricha
36 T.chinensis 12 Hopea hainanensis
36  Betula albo-sinensis 13 Terminalic hainanensis
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Fig.2 Dendrogram derived by clusier analysis applying Wi
values of the main ranges for every species
Seven species groups are obtained ai #% distance. Group 1. subarctic
conifer group; Group 2, suharctic-cool-temperate transitional group; Group
3, cool-temperate species groups Group 4, cool-temperate-warm-tem-
perate transitional group, Group 5. warm-temperate species group, Group
& southern warm-temperate species groupy Group 7. subtropical/iropical

species group,

(Scbing spp.), & 4:(Abiess spp,. Picea spp. ) B FErH#(Larix spp VR, TS HE AT T =
BE PR, ﬁ“ 2 R BT (Pinus korgiensis), 3% (Acer mono), FHER (Quercus
mongolica) Sus, ETSSREHRT. BTAEEHERT T EDs, A8 3 EEZHEFHE
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(Acer singnsis) i 5, fl]ﬁﬁ?%ﬁ%_tﬁﬁmn%o 4 HFFEREHNEM e, BTAR S
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angnensis) HLBHMEEIMIT. 44 6 Bi% LR ER@IHBH R (costanopsis hystrix) | H
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Fig.2 Thermal distribution curves of seven species groups obtained by
cluster analysis. Lines [, 1, X and § correspond to warmth
index (WI) values of 50, 90, 135 and 176°C month. respectively.
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Table 2 Values of warmth index at the
upper and lower distribuiional

A (WIlstc H) Ra—8., ABKBHWIsT 7 % Mmits for six treea composing

AEH ERMRBR R GEN. SR, BT WU of the forest lmit >
GHOESHEESERETREER, nk LSS’ LR TR

FHEHR PO EEREMEIWIS S R % L Lt Iey.ra.

ﬁ& [1as 24) .

(¥ month) (T month} <

%3 BNATEEHYHOAER (REY Abijes spectabilis 13 13,1 2,5 43,4 3.9

Larix sibirica lo 4,2 4.0 37,65 5,1

$SH TR MWIHE, CRERSER2BE. W L potaninii

B WI fE42—57C A2 (8. BEFEHEN0.6T var ,macrocarpa 15 18,8 5

A, 5E1MBHAM2 Mline 1 FEMTe WT g prosewalskii | 12 12,0 5.6 861

o — S RS WS TROKFEER), #2 S.salivaria 8 1

SR RTINS SEBH HORARSH WIS ZHH, PN 152 3.6
e bidait, BEm T mEEsag L REE

44,8 13,5
43.0 17,8
7.3
30.5 5.9

Sabina tibetica 13 15,8

2.4 5.8

Tttty 13 i
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- Table 3 The values of warm ex at
%@ﬁ*ﬁﬁﬁﬁ@:ﬁ#ﬁﬁ%%ﬁﬁﬁﬂ@o B®H the upper and lower distribu-
TEHFAERSSHE WIERE, EHEM. tional limits for 11 subarctic
<15C Ay WEHH M. 15—50C B IB4EHE conifers
M-k, 50—80T H) BEH ESEMHK80—175C R TR
By B TR, >I75C . FAXLR B L e £ 4 :Fwnﬁ;gg qnﬁgcﬁiﬁg
HFRALUERBHTITRE S SHEE X HEYE Abies fargestt ” t0 155 e o8
ESBARRT. A.ernestii 18 24,4 0.3 4,7 9.0

4. RESRANELIANEL A.georgei 19 22,7 B.6 57,2 10,0
P A, faxoniann 24 20,6 8,3 6.9 9.8
MR, TMOETLEEGER R A Jorrestii 0 1 61 ses s
H—PRKESEERE (AFEFT0E £75E. Picea likiangensis
&I, BB M A LR ST, MRS ;afbf“g;ff;ﬂ"“ 2 ILD 6.8 469 10.8
ac a

2.9 56,0 11,8
7.0 18,8 7.8

SEKNHAER. $FEHHH. FHEHR. B var.complanata 2 27,
SR ARATRT RS, T, XFSF L EES  Pikiongensis a4 22,

i
1
P, 19 24.0 8,3 . .
IR TOREREERESHENBEE. b e 1 tae e am e
BTEENBFESLTTENEZN, HFHEE Larix potaninii 23 27,6 11,0 42.3 1p.4
HEANEREER S RS- R . 7 #& ¥ B 24,2 5.6
R, Sk TRIRREE 3 25, EEMANAES wEE 4.0 4.3

MR, EHAEME, SRAHHIREHRERRSIE TS 0T (EES) . BiSE, T
fpdy el B, HiG T RENARBESENLESHBAERN QAR (26-28] | Sup R
FEBEFHNFARNABXAERATEENZR, HERITHXMAARBETEEES IR .. RPN
PHEATHREESAMFNARRET. SERESRFEE TR ESAYHE TR TASE LR,
EHFRPAAREREETBRFE SN, MARIHRUARNHSETEERS., TULERENHEXE &
R, MEEERY “ERFEEEHN" REOUHALESREEREES. SbhHE B8 E L 0E
Trewatha 1221 Eyre (201, Troll[2'1, Ahti & Konen ! fiWalter 119}, #HBBI{HBEFHLE, EL4
BFFEWalterT I R LR #. EREEf, FERABIERTHERESEC I BRE
BRI K I B AR A . Bl ARRPREE (JUCN) 133 8 & FE AR E S AT #E AR EH
¥ (Temperate rain forest), TiHF4b o gl X (Y RE SR AE R AR PE DD e e g BV TR L ¥ 42 M0t 4%  (Mediterra-
nean broad-sclerophyll forest) 3 4LFE,

SeEn b, R ST RS S AR Supan E AV (BLIE ER) AL RV EFH<E20T, T4 5
20C MBEJLFERT 5 THAFESE. mREERFRWT, BR80T A XRS5 RATHEFHWIITST
ARTERHERIEROERTE & — . Koéppon !, Trewatha2*) | Z 4 01 BRA BN HSIB18CHER
pagedt R, XPARRBALEFTR0CARRERT, ARE, ERRENGENFELNS TN ES .
Wissmann 35 5828 FIIR13C LUIErb X AESBEN, JIFSFRIOTIRE LKL, 8 P94 K
I A R RR AR S A L BRI — B, R IWIELTO—180C AL E, FHER P 14r3) | g 22
RAtE 3 th BRI R A .

B F R TR B AT EMA MO TR BB A SR AT B SR ME. B0
Mt SR VT LIE B, RO RE B0 g B R RIE o B AR RO B AT 8L R B TSR B R b B Feas
HEER S N R R SRR, Aﬂ]f&ﬁ%ﬁﬁﬁﬂﬂﬁﬁﬁﬁﬂﬂﬁﬁ#%ﬁﬁm,ﬁﬁEHﬁﬁ%ﬁi#fﬂﬂ?‘-% H#Mt
RZESHHT R, B, ERERRENHRNBERABAFEZHEETE . B3 -RERRLS
HE—-PMREROFEHZAHBZNARCFREFATEESRTRATRE, BUMEA R 18 5 O e T
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ECOCLIMATOLOGICAL ANALYSIS OF THE FOREST
ZONES IN CHINA

Fang Jing-Yun
(Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing)

Relationships between distribution of vegetation and thermal climate under
a humid climatic condition were studied using Kira’s warmth index (¥
as an indicator and based on temperature records from 671 meteorological sta-
tions and vegetation data, Analysing the relationrhips between distribution
of 15 forest types and ¥'J, four borders (Line A, Bands B, C and D) were
found among these forest types,and corresponded to the borderines between !
arctic (alpine) and subarctic (subalpine)} zones, subarctic and ccol-temperate
zones, cool-and warm-temperate zones and warm-temperate and subtropical
/tropical zones, the W/ values of which were 15, 50--55, 80—90 and 170—
180°C month,respectively, Cluster analysis using the I17/ values of upper and
lower limits of the distribution range for 73 tree species gave seven species
groups, The thermal distribution curves of these species groups showed that
the I range was 15—50°C month for subarctic (subalpine) trces, 50-—-90°C
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ﬂn

month for cool-temperate trees,90—175°C month for warm-temperate trees and
over 175°C month for subtopical/tropical trees, The relationships between the
distribitions "ot {01 est Limit- and subarcfic ognifProus trees and W7 were exa-
mined. 4n detail, The coj:respond.ence hct‘wee.n the evergneen broadleaf forest
zone and thermal climatic zone were also discussed from a viewpoint of
ecodlimatogy,- and it was.’,considéered that the evergreen broadieaf forest
was the climax of warm-temperate zone and not that of subtropical zone, In
conclusion, the thermal climatic zones in China could be divided by following
W1I walues; arctic (alpine) zonc, M ]<15, subarctic (subalpine) zone, 15
—50, cool-tempearate zone, 50-—90; warm-temperte zone, subtropical/tropi-
cal zone, >-175°C month,

Key words: China, evergreen breadleaf forest,forest type,thermal clima-
tic zone, tree species, warmth index (#1),
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