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a 51而lar res
ult

.

T his15 beca us e both Tibetand Al aska havea co ld eli
ma

te.M eanw hile,

t h
e

fa

e t o r

co

r r e
-

l
a t i

o n a n a
l y

s
i
s o

f 1 3
e

l
e

me

n t s
i

n
T i b

e t 5 0
1 1

5
,

o

rg

a n
i
e

m

a t t e r
,

s o
i l g

r a n u
l
a r

i t y
a n

d P H
va

l

-

u e s o
f T i b

e t 5 0
1 1

5 a r e c a rr i
e

d
o u t

,
a n

d

R--

t y

pe

e
l us

t e r a n a

ly

s
i
s

15 m

a
d

e

fo

r t h
e s e

1 3
e

l
e

-

r n e n t s

K E Y
W

O R D S
:

T i b
e t

,

b
a c

k g
r o u n

d
v a

l
u e s

,
5 0

1 1

,

企type ofelusteranaly sis

T ibe t,
e a

l le d

”
t h

e t h ir d P
o

l
e

i
n t h

e
w

o r
l d

,’ ,

1
5 o n e o

f t h
e

l
e a s

t P
o

l l
u t e

d
r e

g i
o n a n

d
a

l
s o

a n
i d

e a
l

s
i t

e
fo

r
re

s e a r c
h es

o n e n
vi

r o n

me

n t a
l b

a e
k g

r o u n
d

v a
l
u e s

.

I
n

1 9 8 8

,

t h
e a u t h

o r o
f t

he

Pa
P

e r
h

a
d

be

e n t h
e r e

fo

r e x
P l

o r a t i
o n a s a

m

e

m b
e r o

f
s e

i
e n t i

fic

e x
P lo

r
i
n

g t e a

m
o r

ga

n 论ed b y

bo th the C h in e se A e ad e m y o f s e ie nc es an d T ib e t E n v ir o n m e n ta l P ro te c tio n B u re a u
.
T h is is

th e firs t tim e to su rv ey the T ib e t 50 11 e n v ir o n m en ta l b a e k g ro u n d v a lu e s o n a la rge
se al e a n d

d e ta ile d ly in o u r lo n g h isto r y
.
T h is rese a rc h h a s gr e a t s ign ific

a n ee
a
nd its fr u its w ill b e re fe r-

re d n o t o n ly in T ib et
,

b
u t a

l l
o

ve

r
t h

e c o u n t
r

y o r t h
e w

o r
l d

a s
w e

l l

.

M

e a n
w h il

e
,

t h
e r e s u

l t
s

fr
o

m
t h i

s r e s e a r e
h

a
re ve

r
y

u s e
fu l fo

r
f

u r
t

he

r

s u r

fa ee g
e o c

h
e

而stry eharaeterizatio n ,

t h
e

fo

rm

a t i
o n a n

d t h
e e 恤ssiflc

a tio n

the
re sea reh es o n tl

o f 50 11 in T ibe t
.
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,

T i
be

t A
u t o n o

mo

u s
R

e
g io

n
1
5

be
t w

e e n
2 6

“

5 2

产
t o

3 6

“

3 2

‘
n o

rt h l
a t it

u
d

e a

nd
7 8

0

2 4
‘

t o
9 9

“

0 6

‘
e a s t l

o n
g i t u

d
e

.

I t s o
ve

r a
l l

a r e a
1
5

1 2 0
x

l o
4

k m
Z 。: 5 0

,

a

cco

u n t 运g ro
: ab 。u t o n e e ig h t h o r t h e w h

。
le e o u n t仃

.
T h e ave rag e h eig h t

abo ve sea level in T ibe t 15 o ve r 4O 00In
.
M o st o f m o u n tain s there ru n fr o m eas t to w est,

t
he

we

l l k
no

wn

o
f w h i

e
h

a
re H i m

a
la

ya

s
,

G
a n

g d i
s--

L ia
n

T
a n

gg

u
fa

M

o u
nt

a
i
n

,

K al
a

K
u n

l
u

卜Tangg ul a M ountain and K unlun M ountain
.
H engduan M ountain ,

fo
c a t e

d in t
he

e

as
t

o
f T i b

e t P l
a t e a u

,

1
5 t h

e o
ul y m

o u n t a
in

r

un
fr

o
m

s o u t h t o n o r
t h

.

T h
e o v e r a

ll t
e r r a

in i
n

T ib
e t 15 h

ig
h in

n o r
t h w es t

a n
d fo w in

s o u t
he as

t

,

w hi
e

h ca
n

b
e

d i
v

i d
e

d in t o t w
o

l
e v e

l
s o

f

hi g h l
a n

d P l
a n e s

i
n

4 4 0 0 t
o

S 0 0 0 m
a n

d s
(X)

0 t o
5 2

(X) m
a

b
o

ve
s e a

l
e v e

l

.

T h
e r a

in fa ll
a n

d
e

l i m

a
t
e

d i
ffe

r e

nc
es i

n a
ll T i

be
t a

re i
n

g re
a t d i

s
P

a r
i t y

.

T h
e r a

in fa ll
pe

r

ye
a r

i
n s o u t h

o
f H i

rna

l
a

y as 15
u

P t o
3 0

(X) m m

.

T h
e a v e r a

g
e t

e

m P
e r a t

u r e t
he

re P
e r

y
e a r

1
5

o v e r
2 0 ℃

.
T h e rain fa lld ecrea ses d ra m atiea lly in th e d eeP in tern a l Pa rt o f th e hig hl a

nd
s
.
In

AI 1m o un tain o us
regio n ,

t h
e o u t

m
o s

t w e s t P
a r

t o
f t h

e
h i g h l

a n
d

,

t h
e r a

i
n

fa l l P
e r

y
e a r

1
5 o

ul y

5 0 t
o

S O

rnm

d
e e

P

,

w h i le t h
e a v e r a

g
e t

e

m pe

r a
t u r e

t
he

r e
P

e r
y

e a r
1
5

o oC t o
3 oC ee

n t i g
r a

d
e

d
e

-

g
r e e s

.

T i b
e

t
fa

r a n
d w i d

e
re g io

n a n
d i t

s c o
m P li ca

t e
d g

e o
g

r a
P h y l

e a
d t o t h

e
d i

v e rs e
cl 而ate

the re. B ut there also exist some
regul ar Pa tterns the re sueh as w a

rm
,

bo
t

,

w
e t a n

d

mo

i
s t

cli m
a t e ; w a r

m h
a

if--
mo

i
s t

,

co

o
l

a n
d h

a
l f-- d

r
y e

l 而ate;dry-- cli
ma

te; co ld and half d ry cli-

rna
te,

a
l l

o
f w h i

e
h

a r e e
l
a s s

i
fle

d fr
o

m
s o u t h

e a s t t
o n o r

t h w es t

.

C
o r r e s

po

n
d in g t

o
P l

a t
e a u r e

g io
n

d i fl 飞ren ee s in w a ter a n d h ea t co
n d itio ns ,

t h
e

ve g
e t a

-

t i
o n

d i
s t

r
i b

u t io
n

in T i b
e t h

a s
g re

a t l y d i
ffe

r e n t re g
u

l
a r

P
a t t e

rn

s
i
n

h
o r 泣on tal d ireetio护

sueh

as ,

in
s u

cc

e s s
i

o n

,

fr
o

m
s o u t h

e a s t t o n o r
t h w

e s t a r e t h
e t o r r

i d
a n

d
s u

b t
r o

P i
e a

l fo

r
es t

z o n e :

g
r a s s

l
a n

d
z o n e

i
n

m

o u n t a
in

a n
d b

u s
h ; g

r

as

s
y

ma

rs h l
a n

d
z o n e

i
n

h i g h m
o u n t a

in ;
gr

a s s
l
a n

d

z o

ne
in h i g h

mo

u n t a
i
n ; g

r a s s
l
a n

d
z o n e

w it h w i l d
e r n e s s a

nd

v e r
y

e o
l d

e
l 油ate;and des ert

zone w ith ve ry eold eli
ma

te.50 the vegetatio ns the re are elassified as one w ith fe w and sca t·

t
e

re d fo

r

m

o
f h i g h m

o u n t a
i

n : t h
e o n e

w i t h g
r

as
s

y m
a r s

hi
a

nd
i

n
h

ig
h m

o u n t a
i

n ; t h
e o

ne
w i t h

g
r a s s

l
a n

d
s

in h i g h

mo

u n t a
i

n ; t h
e o n e w i t h gr

a s s
l

a n
d

s
i

n
h i g h

mo

u n t a
i

n : t h
e o

ne
w it h d es

e r
t

in l
o

w
e r

m

o

un

t
a

in ; t h
e o n e

w i t h g
r a s s y

m
a

rs h l
a n

d
a

nd
d

e n s e
b

u s
h ; t h

e o n e
w i t h d

a r
k

co
ni

-

fe
r o

us
a n

d b
r

i g h t
co

n 讹
rous fo rest:the one w ith m ixed co n讹ro us and broad leaf fo res t;

the
one w ith fo ng green broadleaf fo rest;the one w ith seasonalrainy fo rest;and the o

ne

w ith grassy m ars hlandsand m arsh
.

T he co m Pl ica ted toPogr aPhica lel而
ate and Pl ant sorts in T ibe tle ad to its eom Plica ted

and divers e 5011 Patterns
.
T ibe t has m ore than ten kind s of 50115 in distribution ,

a
m

o n
g

w h i
e

h

,

i
n

d is t
r
ib

u
t i

o n w i t h la
r

g
e r a r e a a

re
s u e

h
a s

ye l l
o w e a rt h

,

ye ll
o

w--

b
r o

w
n

,

b
r o

w
n 5 0

11

,

d
a r

k b ro w
n

fo

r
es t 5 0

1 1 b
o

g
5 0

1 1
5 0

1
o n e

h
a

k

,
s u

b
a

l P i
ne

me

a
d

o
w

5 0
11

,
a

l P i
n e

m
e a

d
o

w
5 0

1 1
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,
a

l P i
ne

s t e

pp

e 5 0 江
,

a
l P i

n e
d es

e
rt

5 0
1 1

e t c

. ,

M

e a n
w hi l

e
,

h
ig

h la
n

d cl 而ate

and ve getation the w ith hor说on tal an d
,

v e
rt i ca l

5 0
1 1 d i

ffe
re

n
ce le

a
d t o

h
o r

i
zo

n t a
l

v e rt

ica

l

di
s t r

i b ut i
o n

zo ne fo

rm

a t io
n

in T i b
e t

,
e

,

9

.

in
s u e e

es

s
i
o n

,

fr
o

m
s o u t h

e
as

t t o n o rt h w es t t h
e r e

a
re fo

r
es t 5 0

1 1

,

g
r

as
s

la
n

d
5 0

11
a n

d d es
e r t 5 0

11

.

At

t a c
k

e
d b y

e o n t i
n

ua
l

co
l d

a n
d d

r
y

c
l i

ma

t e
,

t
he fo

n n a t i
o n a

ge

o
f T i

be
t 5 0

11
a r e

y
o u n

ge

r
,

an
d its

5 0
1 1

Pa re
n t

m
a t t e r

h as
s

li g h t e r

e
ffi

o
re

s
ce

n
ce

.

I
n t

he m
o s t P

a rt o
f hi g hi

a

nd

s t h
e

re

,

t
he

s o
i l

co nt
a

i
n s a

l
a r

ge

n

um

b
e r o

f g ra
v e

l

a n
d 歹an u lsub

stan
ces

w ith g reater size
,

w h i
e

h p
r 讥cipally ch araeter说e the T ibet soil‘1]

.

11
。

S A
M

P L E C O L L E C T I O N A N D A N A L Y S I S

1

.

S
a

m
Pl

e
C ul l ec ti

o n

S
e

ve

ral
mo

n t h
s

h
a v e

be

e n s

pe nt

o n
T i b

e t 5 0
1 1

s a

m P l
e

co
ll

e e t i
o n

fo

r e n v

ir
o n

me

n t a
l

ba

c
k gr

o u n
d

va
l

ue

s a
ft

e r t
r a v e

l li
n

g t e n t h
o u s a n

ds

o
f k il

o

me

t e
rs

.

Al

l w e
h

a v e

co
l le

e t e
d

,
a

re

fo
u rt e e n

k i
nd

s o
f

5 0
1 1

s a
m P le

s
,

i
n

w h i
c

h t w o
h

un
d re d

a n
d fi ve

s a
m P l es

a
re i

n e a
rt h

s
ur fa ce

a n
d

o

ne
h

u n
d re d fi ft y 一ix sam Pl es are in su blay er

.

2
.
S am 川e A na lysi s

T h e Pa pe r w illl而it the background va lue analy sis w ithin thirteen
el em ents,

t h
a t 1

5
,

As

,

C
r

,

M
n

,

V

,

P b

,

Z
n

,

C d

,

C
u

,

N i

,

H g

,

S
e

,

F

,

C
o

,

in T i b
e t 5 0

1 1

.

T
o

g
a

i
n r e

l 运b le an d co m P ara -

bl e da ta
,

t h
e n u

m b
e r

fo

r
t
he

P
a

ra ll
e

l
a

na
l 那15 15 g iven

mo
re th a n thirt y pe ree

n t o f a ll sam
-

Pl es an aly
zed

.
E sP ecin lly fo r ele

me
n ts w ith ve ry lo w er co n ten t o r in P o o r acc u ra cy fo r a na

·

ly

s
i

s
,

m
o

re
s t r

i
e t r e

q
u

ir
e

me

n t s a
re m

a
d

e o n t h
e n u

m b
e rs

fo
r t h

e
P

a r a
l le l

,
a n a

lys

i
s

.

T h
e e

l
e

-

me

n ts A
s

,

C
r

,

M

n
,

V
a n

d C
o a r e

me

as
u r

ed
b y

ne ut

r o n a c t i
va

t i
o n a n

al 那15 m eth o d in

O R T E C H P G E in str
tun

en t
.
T he elem en t C d

,

P b

,

Z
n

,

C
u a

nd
N i

a
re m

e a s

ur

e
d b y fl

a

m

e

va

-

po

r a t o

lin

c a
b

s o r
P t i

o n
in P E 一009 deviee

.
T he elem en t Se 15

me as ure d by fl uore sce nce
spe etro Photo

me
ter in R ig aku R s一40 device

.
T he elem ent H g 15

me as ured by co ld vaPor

at o面e a忱o rP tio n in F 一32 devi ee
.
T he ele m en t F 15

me
asu red b y bo th alk ali

me
ltin g an d

io n sel ect iv e ele ctro de 们。e th
o

d in D F 书08 d ev l沈
.

111
.
R IS U L T S A N D D IS C U S S IO N S

1
.
Th

e E n讨ro
nm

en ta l B a e k g ro u nd V a l
ues

in T ib et 5 0 让

A la rg e a m o
un

t o f ca leu la tio n h a d b ee n s P en t o n th e o r
ig ina l d a ta tre a t

me
n t fo r the

en vi ro
nm

e ta l b a e k gr
o u n d v a lue

s in T ibe t 50 11
.

IB M 一C / XT m icroco m Puter had be en

us ed and D BA C E 111 was used to treatand file the data
.
Basic Langua ge was used to fu r-

the rtre atthe da ta by m athe ma
tica lstatistics

.
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一 3 了万几 < r < 3V咭丁不
and - 4护汀几 < p < 4了丽不

.These abo ve

va hies areus ed to deeidewhetheroneelem ent15eitherinnorm alorlogarithm ienorm
aldis-

trib ution.Table 1shows thesequence arranged fo rthethirt een eleme
ntsin sequenee from

bigto sma llva lue sofco ntentin Tibet5011acco
rdingto thecoem eientsofvariation.These-

quence fo rtheeleme
nts areasfo llows:H g> N i> Cr> M n> As> Cu> Se> Co> F>

Cd> V > Pb> Zn.Amo
ng theseeleme

nts,
o n

l y
e

l
e

m
e n t V 15 i

n n o

rm

a
l d i

s t r
i b

u t i
o n

,

t h
e

t es t t

we

l
v e e

l
e

m
e n ts a

re in
o r c

fo
s e t o

l
o

g
a r

i t h m i
c n o n n a

l d i
s t

r
i b

u t i
o n

.

Al

s o
k

n o
w

n
fr

o

m

T
a

b l
e

1 1
5 t

ha
t

,

i
n n a t u r e

,
a

b
s o

lu t e
l y

e x a c t d is t
r

i b
u t i

o n
1
5

l es
s s u

it
a

b le fo

r o n e e
l
e

m
e n t

,

wh

ic h

mo

r e
P

r a c t i ca l 15 t

he

a

P P

r o x
i m

a t
e

d i
s t

r

i b
u t i

o n

fo

r a n y
e

l

e

me

n t

.

I f

o n e e
le

me

n t 1
5

i
n

fo
ga

r
i t h 而cno

rm
ald istribution ,

i t
s

g
e o

m

e
t
r

i
c

m
e a n v a

l
u e

1
5 e

fo
s e r

t o t h
e

m
e

d i
a n v a

l
u e t h

a n

15 t h
e a r

i t h m
e t i

e
m

e a n v a
l
u e

(

e

.

g

.

t h
e

m
e

d i
a n v a

l
u e o

f
e

l
e

m
e n t H g is o

.

0 2 1 5

,

i t s
g

e o
m

e t
r

i
e

me

a n
va l

u e
0

.

0 2 1
a n

d
a r

i t h

me

t i
c

m
e a n v a

l
u e

0

.

0 2 5 5
)

.

I f
o n e e

l
e

me

n t i
s

in
n o

rm

a
l d i

s t
r

i b
u

-

t io
n

,

i t s a r
i t h

me

t ic

me

a n

va
l
ue

15
e

l
o s e r

t o

me

d i
a n v a

l
u e t h

a n
15 t h

e
g

e o

me

t r
i
e

me

a n

va
l
ue

(e

.

9

.

t h
e

me

d i
a

m

v a
l
u e o

f
e

l
e

m
e n t 1

5
7 6

.

1

,

it
s a r

i t h m
e t i

e
m

e a n

va
l
u e

7 5

.

9

,

i t s
g

e o

me

t
r

i

e

Ta

b 卜 I T 、e e。讨ro n m eota 一b a ek gro un d va lu es o f Ti 加t 50 1一(m g/ k g
,

La
y

e r
^

)

’

A
r

i t h
n n e t i

e
G

e o

m

e
tr i

e

W
i t h i

n

E l
e r n e n t D i

s t ri b 以io n M in lrnu m M ax
而

um M ed iam
ave 份ge rnean

V ar认tio n

co
effi c记n t

(9 5 % )

7 1
.
2 19 7 2 1

.
9 19 石 7 74 一9名

2 7
.
7

7 1
.
9

2 8
.
9 14 名巧 14

39
.
3d 273

56l49

LL
CuPb

73
.
7

0
.
184 0刀7 4 0 0 8 0 刀3 3 --()

.
1 6 8

LLn‘

d
ZC

0

.

1 8 8 0 乃2 2 0
.
0 2 6 0 0 0 6. 刁刃 74 3

8 8 8 召72

伟,n,尸1�,J月兮O八,
J

C7气J,内、JD介飞99852544027L民422385543535引

|月呻
l

、、�

276707姗忧278680104彻5065691620.13:

32.1

“98295姗�
23

139
154.6
316.0

29.8
69.6

HgNi

77.4 24.2一 9 1
.
0

LLL

4 7
.
5 1 1

.
0 1 1 6 3

.
9 0 佗7

.
9

76.58652!

M n

143
.
0

2829
.
5

75
.
9 29

.
4 一 223

Crcov

636 刀 22 3月 4 51

1558 542 236 月 08 5

17
210154116
19

LNLL

5 1
.
9 17

,

2 1 8

.

7
5

.

1 7 一0名

0
,

0 3 5 0

.

3 6 5 0

.

1 3 5 0

.

1 5 0
O 刀4 9 刁.3 65

LL

FAsse

* Sam Ple num berare tw o hundre d and five;L 刁o n g o ri th m ic n o

rma

l di str ib u tio n :N 爪
o
rm

aldistributio n

一 59一



,

k
n o w 15 t h

a t g
e o

m
e t r

i
e

me

a n

va
lu

e
ca

n
g i

v e r
i g h t

e o n t e n t l
e v e

l fo

r
t

r a
ee

e
l
e

m
e n t e x

i
s t i

n
g in

n a t
tir

e
.

M

o s
t o

f t
r a

ee
e

l
e

-

r a e ll t s
m

n a t U f C

S
h

o u
kl b

e S
h

o
w

n

a r e
i
n o r e

l
o s e

t
o

fo g
a r

i t h 而c no rm
al distribut ion ,

w h
o s e

co

n
t

e n t l
e v e

l

b y m
e

d ia m
v a

l
u e l Z ]

.

2

.

C
o

m p
a r

iso

n
of E

nv
ir

o n
m

en ts l B
a e

k g
r o u n

d V
a

l
u e s

i
n

T 汤d an d O th er R eg fo ns
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