25 4 400~ 405 Vol 25 No 4 pp400~ 405
2007 7 JOURNAL OFMOUNTA N SCIENCE July, 2007

1008 — 2786— (2007) 4— 400- 06

wiex AR AZEs kg
(L \ 610041;
2. s 710075
3. s 100049)

s ’ ’ s )

PoO, X14 A

C()Za COZ ’ ’ ’
[5-9]
2 2 2 2
<«
2
2
2

(Receved date): 2006- 12- 01; (Accepted) : 2007- 05- 08
(Foundation item): (4059421, 40271015) [ Natural Science Foundation of China( Na 40599421, 40271015) |
( Biography): (1946-), , . s s s Email zxbad@ mde

ac cn [ Zhang Xinbao (1946— ), Male Professor& Doctor adviser M ain research field soil ersion and conservation. |



401

4 _
—Eﬁiﬁ 5 ” B
— 5
27 *gg
CE |k
— 65 , .
[ 96 ; 2 2 2
140 i ] , , ,
L 165 ;ch Rk L 100 m 0.6C
g R—hpFe
. =ag
ot 3]
- 260 ’
ARE ,
- 50 130% 10° J/(an* a), ,
I~ 360
®RQ 130 x 10" J/(an* a)'"
- 400 - ’
2
L 440 e ol R
nmL , )
— sm 9
KRL
| 570
WA R ’
31.5°
1 4500 m, - 09T,
Fig 1 M axinum valies of evaporate and ghciers since Can brian Period 5007 50 m, -05 C
18. 5°, 4450 m,
2[101
, 100 ( +
) 50 ( )
3%, ( ) 1%
31 5% 50° 113 x 10" J/
[ 10]
. (am* a) 921x10 J/(an* a) .
68% 4500 m
: _ 209 x10' J/( an
D 9%9 . a), 18 570 5
& , 9%
(T ) ,
, 13% , 2
21% 29%,
(%% ) 40°~ 40°
(20% ), > 1000m ,
19%, 47%
68% . .
vz ,

2 3x10 km’,



402

25

© 1994-2012

KM LA
MM EH 5 1o

mR¥21 AFRERERE

MERKBEY: 68

\ € 0PN L T

T o 1t

« R
= i
s AR CBBcHs REM 137) g
Z EROHR: 47 |
- BEHER: 13 :
,n.l il
=

2 [ 10]

Fig 2 Schenatic diagran of global radiation and energy baknce
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Table1 Globalmajor phteaus in mid and bw latinde w ith altiude below 1000 m

(m ) (km?)
4 500 2 3x 10°
2 000 3% 10°
4 000 1x 10°
2 000 3x 10°
1 000 5% 10°
1300 2 5% 10°
3 800 3 5% 10°
3 000 L 5% 10*
1 800 5% 10°
2 000 3 5% 10°
1200 1x 10°

ntp://www.cnki.net



4 Lo - 403

4500m( 1M « N40° - $40° . .
” , (65x10°a)

[12]

,N10° ( 3"

3 , [13]

Fig 3 Locations of high—elevation phteaus atm il and bw htiude bcatons of lnds and seas n modem and late Cretaceous end periods

(65 % 10°a) 48x 10" J/
a 26 x 10 J/a

L 18. %% , 7 1%

, 1/1Q
( ),
7 1%,
. , ( +
)
4500m
4500 m 3 - -
, L,

209% 10° J/(an* a),

) B

2
© 1994-2012 China Ac%dg’rﬁ(icl 9601%31 Electronic Publishing House. All rights reserved. * http://www.cnki.net



404

25

BOAh B R A, RIEA REAiRE =
) BB

i

(References)

[1] L A Frankes ClinatesThroughoutG eologicalTme[M]. Ekevier
Scientific Publshng C an pany, 1979 1~ 310

[2] TangMaocang Zhu Deqin, GaoX hoqing R eviev and prospect of
the research of earthsystan § evolution [ J]. Advance in earth sci-
eavces 2004 19( 1): 55~ 62 [ ) s

[J]. , 2004, 19
(1): 55~ 2]

[3] TangM aocang Guo W eidong The great ice age cycks asocited
w ith the variation of he am ospheric heat eng ine efficiency[ J]. Sci
ence n China (D), 1998, 28 (3): 284~ 28 [ s

[JI. D, 1998
28(3): 284~ 288]

[ 4] TangM aocang DongW enjie A new viewpointon the causes of br
maton of the great ice age [ J|. Chinese Science Bulletin, 1997 42
(14): 1203~ 1205 s

[J]. , 1997, 42 (7): 723~ 725]

[ 5] Zhang Q iang Hang Yongx iang Song Lianchun The sunm arze of
devebpment of ghbal clin ate change and it “effect factors [ J]. Ad-
wnce in earth sciences, 2005 20(9): 990~ 998 [ R s

[J]
, 2005, 20(9): 990~ 998]

[6] RuddmaW E Kutdach J E. Forcing of hte Cenom ic northem

[l

hem isphere cli ate by phteau uplift n southem A sia and heAmert+
can [ J]. Geophys Res 1989, 94(18): 409~ 427
[ 7] RuddinatW F, Kutdach JE. LateCenom ic P lateau U plift and C K
mate Change [M]. Trmans R Soc Edinburgh Eaith Sei 1990 81
301~ 3141
[8] RuddinatW F. Tecionic Uplift and Clim ate Change [M ]. P knum
Press New York 1997: 3~ 5151
[9] RaamoM E RuddinaW FE Tecnic breing of hte Cenomic ck
mate [ J]. Nawre 1992, 359(6391): 117~ 12
[10] A. N Strahler& A. H. strahler Modem Physical Geography [M ].
JohnW iley& Sons New Yoik 1978 560
[11] M aoHangying W ang Shouchun Enchiridion of W orld Physical
G eography [M |. Beijing Knowledge Publshing House 1984
428 [ R . [M].
, 1984 428]
[12] Zhang Xinbag Zhou Liping W ang Yangchun et al Zonal and

non—mn al planation surfices [ J]. Quatemary Sciences 2007, 27

(1): 93~99 [ R ,
[]]. [J]. 2006 26(3), 1~ 7]
[ 13] W ang Hongzhen, L Benpei Earth H story Course [M |. Bet
jng Geological Publishing House 1980 352 [ s
[M]. : , 1980 352]



4 , o - 405

Highland Effect on Cooling the Earth and Tectnie-Clmate Cycling
ZHANG X inbao" >, HE X b ', WANG Y angchun', ZHANG Yunqi ’

(1 Chengdu Institute of M ountain Hazard s and Environmeny CAS, Chengdu, 610041 Chng
2 SwteKey laboratory of Loess and Quatemary Geology Instinute of Earth Environment CAS X1 an, 710073 Ching
3 Gradrte Unwersty, CAS, Beijing, 100049 China)

Abstract Based on radiatbn balance on the earth surfaces, ahypothese on“ hghland effect on cooling the earth”
is proposed n this paper to nterpret relatonships beween h ghland up lifting and clinate cooling in the earth The
earth look lkes aball, which is wrapped by aimosphere ( grass) and rece ves solar radiation Solar shortw aves are
easy lo penetrate through the grass nto the earth surfaces but bngvave fran the earh surfaces are not easy to
penetrate through the grass back to the space A mosphere ( the grass) keeps earth wam and the process is called
greenhouse effect The earth surfaces covered w ith thicker amosphere layers arewam er han the surfaces with thin
layers The difference of counter rad iation betw een the T bet Plateau and theM dd le and Lower Reach Plan of he
Y angize R iver is assessed to represent he reductbn of counter radiaton due to the p lateau uplifting The reduction
of counter radiation due to uplifting ofmajor h gh p lateaus over the world and its ratio to the total solar rad iatbn on
the earth are also estmated Three major process of tectonic movem entgean orphology evolitbn-clmate change
snee Canbran Period can be reasonably interpreted by the hypothese on “ high hnd effect on coolng the earth” .

Tectonic movements result n fom atons of h gh mountains and plateaus which resulis n coolng the earth As he
high mountains and p hteaus are ewded to a low flat land the greenhouse effects strengthen and the earth becanes
wam. Fom ation of the T ibet Plateau lkes to open a“ skylight” to release heat and hasmade great contribution to

cooling the earth since Cenomic Era

Key words highland coolng effect the earth tecionics geamorphobgy, clinate



