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Hill 1979) « ZBiEM 45 CVA (Cannonical Variate Analysis, Marida et al, 1979) + REZXRIH,
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Fig,1 A two-dimensional scatter plot of DCA ordination for plant communities
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ETWINSPANKS 28, F— KRS HE5 R REN A SR HM (52 RER L
L) X LS — S A EARL, 2 BIRREN AR RE,

2. BKERT X MBAREASS TR -

B SERETAMEAREEE Q) LB G SEREEHniHEx 5% xE 134
FEAHTRESEETHESMBERKFLEKELR IR SERER.

FEHR (T)=33.7-0.0068H-0.75L +0,24G , (1)
(r2=10,985)
BRABE(WMT) =39.74-0.0075H - 0_04L +0,08G . : ()
(r2=0.973) :
BXABE (CMT) =51,44-0,0016H-1,92L 4+ 0,05G (3)
(r*=0.990) |
FEREK (P) =—~210.6+0.055H - 35.06L + 15.11G )
(r?=0,993)
BEEHIM)Y =-1065.5-0.2H+2.23x10"°H2+ 62L - 0,99L%+5.91G (5)
(r?=0.996)
EPREE (BT)? = -63,06 - 0,015H +1.282% 10-°H? + 6.644L - 0,104L>
+0,0048G (6)
, (r2=0,998)
HRE#HKE (PER)? =32.2+0.02H - 0,201 x 10 °H2-2.81L + 0,05L? (7
-0.28G (r?=0.990)

BFSERRT SHmAARBER%, R DB ERENME D 2RFUK RIERIT
XX RED T SASBERT ERNIRERE,

3. B HEHR SESBENRKEER

WA TR, W BB NDCAE —HEMAX DRRTHEERE E R AE B H
B, AX1 HFESSERABE WMD) RERSE M EX A RS Bl 208015
-0.812, - 5Holdridgep§ - iR B (BT) 5Thornthwaitefy B AR (TE) 1 B2 %,
0.86050.817, AX 1 HEF X KRN T Kot s RS TEITARKM, R HRA
BRESBREERREAX 1 BENTFHET.

"AX 1 =-2725.2+1.68WMT?-29,34WMT +178393/G + 4226833H (8)
(R=0.817) ‘

Bl R B D CAL “HEF & (AX 2) SEEET RMBARHERE R 87,
HELBEENENRSE ORG) RoHEEEEMN B X, HHE XA B2 5 £.
-0.848150.889, i A B BN ITHTE HAX 2 WEBRES BT KA.

- AX 2 =-21.36- 239.02log (ORG) - 22 .23PER + 6.68pH -(9)
(R =10,896) -

1) Thorathwaite (1948) Hy@BHE#H K (M),
2) Holdridge (1967) iy:4pmiE (BT) HWm#sx (PER),
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TWINSPANS JARHER AR HERF (50 7 57 7= 0 IR AR R TR R 2558 220 18
REAREX 5ThEE. SR TWINSPANRA T “Bf"—R BT
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Table 1 DCA ordination scores and environmental
moB xR DCA%E—4% ([ DCAS — % 3 B & B BERE(m)
938 347 31°52/ 78°55/ 3475
fE TR
(31°50' —31°65) (3400—3550)
953 336 31°48’ 78°47/ 3137
TR , .
(910—981) | (331—330) | (31°45’—31°507) (78°45°—-78°5¢’) [(3930—3200)
BLE B 974 270 31’807 78557 3800
';_.-,_..____ — b
422 304 33°36’ 79°197 4483
& I IR BE
(408—432) | (391—396) | (33°35’—34°05%) (79°00’ —79°45’) [(4250—4650)
375 382 . 32°62’ 79°267 4519
o ) B 4L TR /
(345—394) | (368—395) | (31°20”—34°107) (78°50’—80°107) {(4250—5050)
334 350 32°207 80°05/ 4475
sl IR R R
(306——386) | (323—383) | (30°15/—34°20%) (78°50’ —82°25’) ((4070—50560)
281 322 31°49/ 80°65/ 4590
B 0T 1 8-9):
(247—304) | (269—406) | (30°40’—33°15%) (78°55’—82°25%) [(4250—4900)
258 236 31°23/ 80°40/ 4735
Ll
(255—261) | (195—282) | (30°45/—32°00”) (79°00’—81°50’) |(4500—4930)
226 223 32°187 80°36/ 4834
LA % 3 9
(192—247) | (187—266) | (31°10"—33°15’) (78°50’ —82°20’) |(4530—5150)
224 133 31°08’ 80°46’ 4887
W5 R R
(197—251) | (122—141) | (30°50’ —31°30’) (79°50/ —81°207) [(4800-—5210)
149 648 34°41/ 80°27’ 5297
[ E 39005 1
(148—151) | (643—653) | (34°35' —34°50’) (79°50'—81°20”) |(5100—5500)
R R 149 402 34°507 81°40/ 5100
151 239 34°18/ 80°56 5152
BEAR
(136—162) | (208—271) | (34°157—35°00’) (80°20’—81°35/) [(5100—5300)
140 180 33°507 80°32/ 5300
BREHRR N
(130—151) | (178—182) | (33°10/-—34°307) (80°30"—80°35”) |(5260—5340)
153 73 32°40/ 80°32/ 5300
AR
(150—156) | (23—109) | (31°10’—34°15") (79°25’ —81°207) |(5200—5450)
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DCA E B 5 % 3 ¥ &
tiondexes of vegetation lypes in Ngari
FHECC) RAABCC)| RRABC) | £Rkmm) | EREE | www wumon| oo
5.3 18,3 -5 123.6 7.7 2.2 0.9 8
(4,8—5,8) ((17.8—18,8)| (-5,8—-4.2) | (115,4—131,8) (7,3—8,2)(2,1—2,4)
7.3 20,6 -1 161.3 9.9 A 1.3 1.1 7.9
(7,0—~7,8) [(20,1—21,2)] (-1,8—0,1) | (153,6—172,00 K2,5—11,4)(1,0—1,5)
3.4 16 3.2 97.8 5 2.8 1.9 7.8
-2.5 INVNID ““-'IT.B—_ T 48,3 3 2.9 0.5 8.3
(-4.1—¢.9) | (7.6—12,8)(-16,4—-13,6)] (29,6—-55.4) [(2,3—3,8)|(2,6—3,2) (8,2—8.4)
-3 10,7 - 14,1 68.7 3 2,5 0.7 8
(-8.6—0,1) | (6.8—12,D|(~17.7~-12,5)] (37.6—103.3) [(1,4—3,7)[(1,6—3,4)[(0,6—0,8)[(7.7—8,2)
~1.2 11,1 -13,3 92 3,2 2.3 1 7.9
(-6,9—2,2) | (6,6—12,8)|(~17,8—-9.6) | (35,4—170,7) [(1.3—4.6)[(1.4—3,0){(0,6—1.6)|(T.7—2,1)
—1.4 10,3 -13.4 120,8 2,9 1.8 1,5 7.8
(-3,3—0.5) (8.6—12.6)|¢ ~14,7—-11,8)] (77,5—157,5) [(2,2—4,1)[(0.7—2,8)f(1,0~—~2.1)[(7.6—8,0)
-1,9 9,2 -13,6 123,2 2,5 1.3 2.4 7.5
(-3.3—0,7) | (7.5—10,8)|C - 14,4—-13,0)| (76,0—163,3) [(2,0—3,2)|(0.5—2.2)((2,1—2.9){(7.4—7.6)
-3 8,8 - 14,8 112,3 2.3 1.2 2,6 7.5
(-5.8—0.9) | (6,7—11,0){( ~16,2—-12,8)] (75.1—153,0) J(1.5—3,1)(0.2—2.3)|(2,1~3,1){(7.3—7.6)
-2,7 8 -13,8 142,2 2.2 (—o(,)éf— 4.1 8.9
(-4,56—1,8) | (6,5—9,9)/(—14,4—~13,4)] (104,8—177,2) J(1,5—2,8)] 1.8) l(3,0—4,5)](6,8—7,1)
-9 4,5 -18,8 81,2 0.8 0,4 0.4 8.4
¢-10,0—-8,5) (3,2—5.5) {(-18,9—~18,7)| (77,7—89.2) [(0,6—~0,8) <_1(,)§§— (0.3—0,5)|(8.3—8,6)
-8.1 5,7 ~-19,1 84,1 0.9 1.1 0.9 8.1
-7.7 5.8 -18,3 87 1 0.8 2.4 7.6
(-8,8—~17,8) (4,6~5.7) [(~19,4—-18,1)] (73.4—89,2) ((0,8—1,1)/(0,3--1,3)](1,9—2,8)|(7.4—T,T)
-17.8 5.2 -17.5 101,38 1.1 0 3.2 7.2
(~8.4—-6,9| (5,0—5.4) |(~18.6—~-16.4) (82,8—119,9) [(0,9—1.3) (ﬁo?ég— (1.2—1,3)
-6,5 5.2 - 18,1 12¢,5 1.3 -0.5 8,5 6.4
(~8,2—-4,5)| (4,0—5,9) }(~18,1—-14,5)] (83.6—164,5) {(1,0~1.6) (_ofig— (5,0—8.5)[(5,9—6.5)
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INDIRECT »GR_ADIENT ANALYSIS, QUANTITATIVE CLASSIFICA-
TION* AND' ENVIRONMENTAL INTERPRETATION OF
PLANT COMMUNITIES IN NGARI, XIZANG (TIBET)

Chang Hsin-shih
(Institute of Botany, Chirese Academy cf Scierces)
hbstract

Basing cit the multivariate analysis——ordination, quantitative classifi~
catior, and ¢nvironmental interpretation of 163 plant community samples
collected from Ngari, Xizang, the primary vegetation types, ecological
gradients, and their quantitative relations with envircnmental factors of
Ngari are given, The basic analysis contains the following three steps; 1)
the two principal ecological gradients are brought to lizht by two vectors
of ordination scores produced by detranded correspondence analysis (DCA);
2) the nonhierarchical and hierarchical classification systems of plant com-
munities are produced from the 2~dimensional scatter polt of DCA ordina-
tion and two-way indicator species analysis (TWINSPAN), respectively;
3) environmental indexes (duantitative interpretation) of various vegetation
types are given by the multivariate regression analysis which connects the
ordination scores with environmental and geographical parameters, It is
shown bjr the analysis that the vegetation types of Ngari and their distri-
bution are mainly determined by the thermal and moisture gradients. The
former could be expressed quantitatively with the mathematic expression
of geographical parameters, the latter with the soil characteristics, The
two gradients contain quite different vegetation types, épecies, and habi-
tates, ranging from low montane warm desert to alpine periglacial vegeta—
tion, and from intrazonal bog and saline meadow to =zonal plateau desert
and steppe with their paricular position and ordination scores, That shows
that the quantitative analysing method used here for handling the ecolo-
gical data of plant communities with great ecological diversity is highly
efficient,

Key words Gradient analysis; Quantitative classification; Environmen-

“tal interpretation; Plant communities; Tibet



