
� � �� � � � � � � � � � � ��  � � �  ! � � �

�� �� � � �
,

� � � ��
� �

,

��
�

���� � �
,

� � �  

� � �� � �� � �� 
� ,

� � ��
� �

,

�� �� �

� � � �� �� � � � � � � �� � �� � � � �� � � � � �
� �飞

,

� � � �

� �� � ��� � ���� �赵剑 平�

�� � �� �  � � � � � � � �� �  ! � � � � � �� � � � � � ��� � �� � � � �
,

�� � �� �� �� � � ��� � � �

�

��
� �� �  � !

,

� � �声。� ��� �  !
,

� �  �

� �� � � � � �
� � � � � � �� � �� ��� �� � ��� � � �� � �  ! � � � ���

�� �� �  � �
,

� � � 加
�� � � � �� �

� � � �� � ��
� � �� � � � � ��� � �� � ��� � � �� �� � � � � � � � �� � �� �� � �� � � �� � � � � ���� ��

� � ��

�� � �
,

�� � �� � � ��� ��� ��� �� � �  � �� � � ���
� � ��� ��� � � ��� � �� � �� �� � � �� �� ��� �� � �� �� � � �

� � � ��� � ��
� �� � � �� � ��� ��� �  � � � � �� ����

� � � �� ��� �� �� �  �� � � � � 正�� �� � � � � �� � �� �� � ��

� � ��   � ��� �
�

� � � � � � � �  � ��� � ���� � � �� � � � �� � � �� ��� ��
� �� � �� � �� � �

�� �� �� ��� ����� � �� � � � �� � ��� ���� �� � ��� � � ��� � � ���
� � � � �� � � � �皿� �� ��� � � �� � ����

�

��� � � � ��  !� ∀# ∃ % & ��∋∀ ( �∃ )∀ ∃ !∗ � ∗
!�∃

∋∀ # &∗ ∀ + )% ∀∃ % & ��% ∃,∃  �
!∀∃

∗
∀#

�!  �� ∃ !% ∀ (

∋� )% ∀∃ % & �∗!! 以n a e tiv ities ; 3 ) C E R N w ill P re d ie t
ma

e r于 eco lo gieal environ
me

ntal

Problems
eaus ed by hum an aetivi ties

.
C E R N inelud

es thre e levels,

i

.

e

.

e

co
l
o

g i
e a

l
r e

-

s e a r e
h

s t a t i
o

ns

s u
b ce

n t

ers

a n
d

s
y

n t h
e t i

e

ce

n t e
rs

,
a n

d fo

u r s u

P 训
rts”te

ms
,

i
e

.

re

s e a

rc h

s

ys
t e

m

a n
d

tna

n a
g

e

me

n t s

ys
t e

m

.

T h
e e e o

l
o

g i
ca

l
r e s e a r c

h
s t a t i

o

ns

a
re t h

e
b

a s
i

e

un

i t s o
f

C E R N
t o

m

a
k

e t h
e

l
o n

g--

t e

rm mo

n
i t o r

i
n

g fo

r e

co
l
o

g i
ca

l
a n

d
e n v

i
r o n

me

n t a
l

ele
me

n t s
,

a n
d

a
ls

o t h
e

b
o

d i
e s t o

co

n
d

u e t

co m P re h
e

ns i
ve

s t u
d i es

o n s t r u
ct

u r e s a n
d fu

n e t i
o

ns

o
f

e

co

s
y

s t e

rns

.

A t P re

s e n t

,

C E R N h
a s

5 2 re
s e a r e

h
s t a t i

o

ns

,
a

mo

n
g w h i

e
h 2 6

a

re

a
g ri

e u
l t u r

-

a
l

e

co
l

o
g i

e a
l

s t a t i
o n s

,

1 3 fo re
s t e

co
l
o

g i
e a

l
s t a t i

o

ns

,

5 g
r a s s

l
a n

d
e

co
l
o

g i
ca

l st a t i
o

ns

,
a n

d s

l
a

k
e a n

d
s e a s t a t io

n s

.

T h
e s u

b ee

n t e
rs

a r e n o
d

e s o
f C E R N

.

F
o u r s u

b ce

n t e
rs

a r e
P l

a n

ne
d

a t t h
e

P
r

es
e n t s t a

g
e

.

T h
e

y
a r e

H
yd ro l

o
g i

e a
l

s u
b ee

n t e r
,

5
0

1 1
s u

b ce

n t e r
,

Ai
rno

s
P h

e r
i
e

s u
b ee

n t e r a n
d B i

o
l
o

g i
ca

l
s u

b ee

n t e r

.

T h
e

S
yn

t h
e t ic C

e n t e r

Pl

a
y

s t h
e

ro l
e o

f t h
e

P i
vo

t o
f

t h
e ll

et w
o r

k

.

K E Y
W O R D S

: e

co

s

ys
t e

m

,
e

co
l
o

g i
ca

l
s t a t i

o n
,

e

co
l
o

g i
e a

l
r e s e a r e

h
n e t

wo

r
k

1

.

I N T R O D U C T I O N

W
i t h t h

e r a

P i d d

e

ve l

o

P

me

n t o
f

s e

i

e n

ee

a n
d t

e e

h
n o

lo g y

,

t h
e

i m P
a c t o

f h
u

m
a n e c o n o

m i
c

a e t i
v

i t i
e s o n t h

e n a t
ur

a
l

e n v

iro

n

me

n t h
a s

g
r o

w
n o n a

g fo b
a

l
s e a

l
e

.

T h
e

d
e

t e r
i

o r a t i
o n o

f t
he
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乡
r gfo bal Problem s fa cing co ntem po

rary hu
rna

n

socie ty
·

I

n

C h in

a

,

d
u e t o

p
o

p
u

h t i
o n e x

p fo
s

i
o n

,
r a

p i d
e

co

n o
m i

c
d

e v e 妙Pm
ent,

a
CC

e
l

e r a t e
d

co ns
u

m P t i
o n o

f re
s o u r

ee
s a n

d i
n c

re as

e
d g

e

ne

r a t io
n a n

d d i
s e

h
a

rg
e o

f w
a s t es

,

t h
e

d
e v e

l
o

P

-

me

n t
o

f
o u r

co

n t
r o

l m
e a s u r

es
ca

n
h

a

rd
l y

e a t c
h

u
P w i t h t h

e s
P

e e
d

o
f d

e
t

e r
i

o r a t io
n

.

D
e t e r

i
o

-

ra
t i

o n o
f t h

e e e o
l

o
g i

ca
l

e n
vi

r o n

me

n t h
a s a

ir
e a

d y
be

e n a

me

n a
ce

t o
P

e o
P le ,s l i ve li h o o d

.
T h e

C h in es e g o v e
m m e n t h as P a id g re a t a t t en t io n t o e n v i r o n m en tal P r o te ct io n a n d h as

rna
d e it a

b a s ie n a t io n a l P o li e y to P r o t ee t a n d 而Prove the hu
ma

n living envi ro
nm

ent.

In ord er to understand the m utual rela tionshiP be tw een eco system and its im Pacton

the environm entand to
ma

ke a long-- te
rm

observation of theirstatus and eharacteristics so

as to study the trends of their develoPm ent,

t h
e

C h i
n e s e

A ca d
e

m
y

o
f s

e
i

e n
ee

s

(
C A S

)
d

e c
id

-

e
d in 1 9 8 7 t o

es t
a

b l is h
a

C h i
n

es
e

E
e o

lo g ic
a

l R
e s e a r c

h N
e t w

o r
k

(
C E R N )

b y li
n

k i
n

g i t
s e s

-

t a
b l is h

e
d

e

co
l

o
g i ca l

a n
d

e n v
i

r o n
m

e n t a
l

o
b

s e r

va
t io

n a n
d

ex
P

e r
i

me

n t s t
a

t i
o n s

l
o e a t e

d
a t d i f-

fe
r e n t n a

t u r a
l

z o n
es

a c r o s s t h
e

co

u n t
r

y

.

C E R N w i l l
a

ls
o

b
e e s t a

b l i
s

h
e

d t o

co

n t
r

ib
u t e t o

gl

o
b

a
l

c
h

a

ng

e
P

r o
g

r a

rns

s u c
h

a s
I

n t
e

rn

a t io
n a

l G

e o s
P h

e r

于 BiosPhere Program me (IG B P )
and the glo balobservation netw ork ofecosys te

ms
and en viron

me
nts

.

11
.
FO U N D A T IO N S A N D P R O G R E SS

Sin ee the fo unding of C E R N
,

C A S h
a s e s t

a
b l is h

e
d 5 2 re

s e a r e
h

a n
d

e x
P

e r
i

me

nt
s t

a
t i

o n s

co ve

r
i

n
g m

a

jo

r
t y P

e s o
f

e c o s
ys

t
e

rns

t h
r o u

g h
o u t t h

e c o u n t r y
(

F i g

.

l
a

nd
A P

pe nd
i

x
1 t o

4
)

,

运clu d in g 26 ag rieu it u ral ecolo gica l sta tio ns
,

1 3 fo

r e s
t e e o

l
o

g i
e a

l
s t a t i

o n s

(

n a
t

ur

a
l

a n
d

a r
t 工

-

cia l)
,

5 g
r a s s

l
a n

d
e e o

l
o

g i
ca

l
s t

a
t in

n s
,

a n
d 7

a
q

u a
t ic

e

co
l

o
g i

e a
l

s t a t i
o

ns (
fr es h w

a t e r
l

a
k

e s a n
d

s e a w
a

t
e r

)

.

T h
e s e s t a t i

o

ns h
a v e

be

e o

me

t h
e 而Portantbases fo r bio logicaland ge于

scientific
stud ies in C A S

.
A bout l,

5 0 O
s c

ie
n t i

s t s a n
d

e

ng
in

e e
rs

,
n e a r

l y l
/

3
o

f w h
o

m
a r e s e n

io
r

,

h
a

ve

lo
n

g
be

e n
d

e v o t i
n

g t h
e

m

s e
l ve

s t o o
b

s e r v a t i
o n s

,
e x

pe

r

而ents and studies in these stations

un der diffi cult field eonditions,
a n

d h
a v e

m
a

d
e e o n t r

i b
u t i

o
ns

t o
fi

n
d in g

o u t t h
e n a t u r a

l

la
ws

,
a

cc

um

u
l

a
t i

ng

a
b

un
d

a n t d
a

t
a

,
a

nd

a
l

s o
P

r o
vi d i

n
g

s c
ie

n t i fi
e

b
a s

i
s a n

d t y P i ca l d
e

m

o n
-

s
t

r a t io
n s

fo

r r e
g i

o n a
l d

e v e
l

o
P m

e n t

,
r a t i

o n a
l

u
t i li

z a t i
o n o

f
n a

t u r a
l

r e s o u r

ee
s

,

a n
d

c o

m P

r e
-

he 朗iv e taeld ing o f en vi ro
nm

en t
.
W ith th e sP eeifi e reg ion a l reP resen tativ es a

nd h ig h level

re sea reh tea
ms

,

t h
e y h

a

ve b
e c o

m

e
t h

e

而Portantbases ofourco untry eitherfo recolo gical

trainin g orfo rintem ationalco oPerativ ereseareh
.

In 1987 ,
a

N
e t w

o r
k L

e a
d i

n
g G

r o u
P w

a s o r
g

a n 说ed b y C A S
,

h
e a

d
e

d b y i t
s v

ic
e

P
r e s

i

-

de nt

,

P
r o

l’es
sorSun H ongl ie

,

w i t h
Pa

r
t i

c 1
P

a t i
o n o

f m

a n
y

r e s e a r c
h

a n
d

a
d 而nistration ex-

pe rts in concerne d fields
.
A n extens ive inve stigation eoneern in g how to aeeom Plish C ER N

wasthen carried out
.
The rnain conteflt s ofthe netw 〔)r k r e s e a r e h w

e re d e 朽n e d a , :

l ) D e
m

o n s t r a t in n a l
r e s e a r e h

o n s t r u c t u r e s
,

fu
n c t i

o n s o
f

ma

in t y P
e s o

f
e e o s

ys
t e

ms

in
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一 te

rm

o
b s e r

va
tio n a

nd m
o n it o r in g

o n e
co

s
ys t e

m
e
vo lu t io n

an
d e n v ir o n

me
nt

a l

c h
a n g

e s
.

B a s e d
o n t

he
s e

m
a in re

s e a r c h it e
ms

,
e

i g h t o
b

s e r v a t io 卜
exPerime nt subne tworksofse-

lected field statio nsw ith betterco nditions were fo rroed in 1989 asfo llow s:

l)D em onstratio n ofoPt 如说ed
mo

d el o f e e o s
ys te

ms (in 1 7 s ta tio n s
):

2 ) C ro P w a te r de
ma nd

a n d co ns
um

P tio n
(i
n 7 s ta tio n s

):

3) D
e e o m P o sitio n ,

a c e u

mu

l
a t i

o n a n
d

e
q

u
i li b

r
i
u

m
o

f
o r

g
a n

i
e

ma

t t e
rs i

n 5 0
1 1

5

(
in 5

s t a
-

t io
n s

)
;

4
)

R
e

l
e a s e o

f
s o

i l P
o t e n t ia l

n u t
r

i
e n t s a n

d t h
e

i
r

d
yn

a

而cs (in 3 民ta tio n s
):

5) M
e th a

ne
e m is s in n fr o

m Pa d d y fi e ld s
(i
n 3 s ta tio ns ):

6) L a n d ca
r
ry in g e a P a e it y a

nd
th e ra d ia tio n sP e ctru m 6

n 8 s ta tio ns );

7) L o n 犷te
rm im Pa ct of diffe

rent agric ul turaloPeration system s on envir onm ent and

eco sys tem Prod uct ivity (in 5 stations);

8) L on犷 te
rm im Paet of va rio us Ploug hin g m ethods on 5011 enviro

n
me

nt and land

Pr oductivi ty (in 2 stations )
.

Al mo
st 60 0 researehers ha ve Part ieiPated in the study and an enco uragin g Progr ess has

be en
ma

de
.
M ean w hile techniealregulations fo r fie kl o bservatin ns and

exPerim en ts we re set

uP and a strategie Plannin g ofC E R N in fo rm
ation sys tems w asco m Pleted

.

In 199 1,

C h in es
e

g
o v e

rn
me

n t
a u t h

o r
i ze d C E R N as

a n a t i
o n a

l
co ns

t
r u e t i

o n
P

r o 多ct of
‘

t
he

E
ig

h t h F i

ve--

Y
e a r

P l
a n

’

(
1 9 9 1 一 1 9 9 5 )

a
nd

a P P ro ve d C E R N to a P Pl y fo
r the W

o rld

B a n k lo a n
.
A re

po
rt o n C h in e se E co lo g ica l R e se a re h N e tw o rk P ro 多et Pla nn in g has be en

co m Ple ted
.
E xPert s b oth at hom e and abroad have asses sed the re Port

ma
n y t而es

.
T heob-

多etives o f e E R N h a t,e b een co ns 记ered scien tifi ca lly ra tio n al
,

t e c 五nic al ly fe asib le an d gen
-

erally rea l说ab le
.
It 15 co m

me
n te d th a t C E R N w ill b e a fe as ib le a n d b en efi eia l c o n trib ut fo n

to th e d ev elo P m en t o f C h in a ‘
5 e

co
l

o
g i

ca
l

s c
i

e n
ee

s a n
d

e a n
P

r o v
i d

e

us
a

b le
e

co
fo g ic al d

a t a

fo

r

po
l ic

y--
ma

k
e

rs
a n

d in t e

rn

a t io
n a

l
e o

m m
u n

i t ie
s

.

1 1 1

.

K E Y O B J E C T I V I : 5 A N D F E A T U R E S

T h
e e

ha

r a e t
e r

i
s t i cs

o
f C E R N

a r e a s
fo l fo w

s :

l
)

C E R N w il l b
e a n

i nt
e r

d i
s e

i P l in
a 仃 an d co m P reh en sive res

ea rc h ne tw o rk
.
C E R N 15
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一 te

rm mo

n it o r
in g

o
f

e
co fo g ic a l a

nd
e n v

iro
nm

e n ta l e le
me

n ts
,

b
u t

m
o r e

i m P
o r

t
a n t l y

,

1
5 a

l
s o t o e a r r

y
o u t w id

e s t u
d ie

s o n s t
r u

ct
u r

es
a

nd
fu

n
ct i

o n s o
f

e

co

s
ys t e

m
s

,
a

nd

t o r e v e a
l t h

e

me

c
h

a n
i

s
m

o
f

e c o
l

o
g i

c a
l P

r o c e s s e s t h
r o u

gh
fo

n

g--

t e

rm

s
it

e e x
-

pe

r

而
ents.C E R N fa ee s a ecosys tem w ith extrem e co m Plexit y and m ul tiPl e dis eiPlin ary va

-

riables,

i
e

.

e e o s
y

s
t

e

m

s
.

S
u c

h
s

y
s

t
e

m 1
5 c o

m P
r

i
s e s o

f b
o

t h b i
o t i

e a n
d

e n v
ir

o n

me

nt
a

l

s u
b

s
y

s t e
m

s

.

T h
e

b i
o t ic

s
ys

t e
m i

n v o
l

v e s
P la

n t

,
a n 而al and m icrobe s,

w h i l
e t

he

e n v
i

r o

nm

e n t a
l

s
y s t

e

m co

n s
i
s t s o

f
a

ir

,
5 0

1 1
a n

d w
a t e r

.

I t w i l l b
e

d
e

P
e n

d
e n t o n t

he
fo

n 犷 te
rm

observatio ns and expe
r
而

ents in the 6 subsys tem s and on the bas is ofcom Prehensiv e ana ly
-

515 to study tre nds ofcha n ges in the struc tur es and fu nctio ns of the sys tems
.
In the lig htof

the socialand eeo
no m ic co nditions o fthe areas w he re the stations are loca ted ,

C E R N
w il l

P
r o

P
o s e t h

e
m

e

as
u r e s o

f
c o o

rd
i

na

t i
o n

/ co

n t
r o

l
a n

d m
a n a

ge m
e n t o

f t
he

e

co

s

yS
t e

ms

,
a

nd

t o

s e t u
P

a n o
P t i m iZ

e
d d

e
m

o n s t
r a t i

o n

mo

d
e

l
s

b y c
l

o s e e o o
P

e r a t i
o n

w i t h t h
e

fo
ca

l g
o v e

rn
me

n t s

a n
d P

e o

Pl

e

.

2
)

C E R N w i ll fo

c u s o n t h
e s t u

d i
e s o n t h

e t
r e n

d
s o

f
e

h
a n

g
e s

i
n s t

r u e t u r
es

a n
d fu

n
ct i

o n s

o
f

e c o s
y

s t e
m

s u

nd

e r
t h

e s t
r o n

g
a c

t 沁n s of h u
ma

n a ctivities
.
T h is fi ts th e n ationa leo n d it io n s

of C hin a .
C h in a 15 a d evefo Pin g co un

try w ith a raP id g ro
wt h o f P o P ul

a tin n
,

S i

nc

e

1 9 4 9

,

t
he

po
P ul

a t io
n o

f C h in
a

h as i
nc

r e a s e
d b y

mo

r e
t h

a n o n e
fo l d

,

w h ic h w
a s

l

,

1 3 3

.

6 8 m il l io
n

b
a s e

d

o n t h
e

1 9 9 0
e e n s

us

.

I t 1
5

P
r e

d ic t
e

d t h
a

t b y t
he ye

a r o
f 2 0 2 5 t h

e e o u n t r
y

‘
5

P
o

Pu
l

a t i
o n

w il l in

·

c r e a s e
t

o
1

.

6 b i l li
o n

.

C h i
n a

h
a s

l
e s s r e s o u r

ee pe

r

ca
P i t

a
t h

a
t 1

5
fa

r
b

e
l fo w t

he
w

o r
l d

a v e r a
ge

le
v e

l

,

fo

r e x a
m P l

e
,

l
/

3 0
o

f t h
e w o r

l d
a v e r a

g
e

l
e v e

l
o

f la
n

d

,

l
/

4
o

f t h
a t o

f w
a t e r r e s o

urc

es

,

l
/

6
o

f t

ha

t o
f fo

res

t

,
a n

d l
/

8
o

f t h
a t

o
f

a c e u
m ul

a t e
d l i vi

n
g w

o o
d

.

T h
e

re
s o u r c

es h
a

ve
a

co ns i d
e r a

b l
e

Pa

r
t i

n
P

o o r
q

u a
l i t y a n

d
un

e v e n
d is t

r
ib

u t i
o n

.

I
n a

d d it io
n

,

t
he

r
es

o u r

ces
ha

ve

be

e n
i

r r a
t io

n a
l l y d

e
ve fo P

e
d

a n
d

u t il i ze d fo
r a

l
o

ng

t i m
e

.

T h i
s

h
a s c a u s e

d m
a

ny

e

co
lo g

ica

l

a n
d

e n
vi

r o

nxn

e n t a
l P

r o
b le

rns

,
s u c

h
a s

l
a n

d d
e s e r

t i fi
e a t i

o n
,

5 0
1 1

e r o s
io

n
,

a n
d

a

gg

r a

va
t e

d P
o

l

-

l
u t i

o n

.

T h
e r e

fo

r e
,

i t 1
5 a n

i m P
o r

t a n t t
a s

k fo

r
C E R N

t
o c o

ns
t a n t l y

e x
P fo

r e a

pp

r o a c
h es

o
f

s e t t i
ng

u
P

n e
w

a r
t i fi

c
i

a
l

e o
m P le

x e e o s
y

s t e
m

s
in

o r
d

e r t o r e a
l i ze

t h
e u n

i
fic

a t i
o n o

f
s o c

i
a

l

,

e

co

n o

m ic
a

nd

e

co
fo g i

c a
l b

e n e
fi t s

.

W
i t h t

he fo

c

us

o n
h

um

a n a c
t i vi t i

e s a n a r t i fi
c

i al
e c o s

y
s t e

m co ns i
s t s o

f t h
e t h

r e e

co m
po

-

ne nt
s o

f
n a t

ur

a
l

e n v
i

r o n

me

n t

,
s o c

i
a

l
e n v

ir
o n

me

n t a n
d h

u

ma

n

be in g
s

.

T
he

t h re
e

co m
po

-

ne nt
s a r e

li
n

k
e

d
a n

d i
n t

e r a e
t

e
d t o e a c

h
o

t h
e r

i
n c o n s t i t u t i

ng

a

co m P l
e x n e t w

o r
k w i t h t

he

e
h

a r a c
t e r s o

f
o

pe nn
es

s

an
d

s u s
ee P t i b il i t y

.

T h
e a r

t i fi
e 认1 e

co
sy stem itself h as a d is s

iP
a ted

stru ctu re in w h ich m atter an d en ergy n eed to b e excha n
ge d w ith th e o uts id e to k eeP the

sy s-

tem in a sta b le sta te of o rd er.

T h u s,
a n a r

t i
fic

谧1 eeo system u su ally re q u ires so
me

oP ti
ma

l d ecisio n s in o r
de

r to

aeh ieve th e h ighe
st yield

,

t
o o

b t a
in t h

e
b

ig
g

e s
t in t

e r e s
t

s
,

t
o

m in i 而
ze the in stability ofPro-

duction ,
a n

d t
o

P
r e

ve
n t t h

e r e
d

u c
t i

o n o
f Pr

o
d

u c
t i vi t y

.
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,
n a t

ur
al

e

co

s
y

s t e
m 15

a
l

s o

an
as pe

ct
o

f

C E R N
res

e a r e
h

.

L
o n 犷te

rm
statio nary studie s on struc tures and fu nctions o f nat

ura
l

eco s那tem s ca n eo n trib u te to un d ers tan d in g th e m ech a ni sm o f P ro
ces

ses an d the la w o f evo
-

fu tio n th a t a re ad va n tageo u s to d ire
ct th e bu ikl in g o f o P ti而ze d art ifie该1eco

system s
.

A m on g the
a rt ific 协1 e

co
sys te心

,
a

g
r o se e e o s

ys
t e

m 15
r e

g
a

rd

e
d

a s a

ma

i
n o

b 殆et of the

stud ies because fo od has bee n co nsistently a big Proble m in our co untry
.

3) A s one of the m ain ob多etive s ,

C E R N w i l l

Pr

e
d i

c t

ma

c r

o--

e

co
fo g

ica

l
e n v

ir
o n

me

nt
a

l P
r o

b l
e

m
s

ve ry 而po
rtantsub多ctof the eart卜

system researeh

ic and socialsignifica nce.

use its net
wo

rk of its m any stations to

ca used by hum an aetivities
.
This is a

with a gl obalfo eusas wellasa seientif-

The basic steps of co nducting the eart卜
system re searches are:

firs
tly ,

t o o
bs

e r

ve

P h
e n o

me

n a a

nd

a

cc
u

m ul
a

t
e

d
a

t a ; s e c o n
d l y

,

t o a n a
l y

z e a n
d

e x
P l

a
in t h

e
d

a t a
m

e

as
u r e

d i
n

o r
d

e r
t

o s e t u
P

r e
l

a t io
n s

h i P
s o

f t h
e

P
r o

ee

s s
es i

n t
he

e a rt 卜
system scienc es dePending on

Ph ysieal, c
h

e

m ic
a

l
a n

d b i
o

l
o

g i
c a

l la
ws

: t h i
rd

l y

,

t
o e s

t
a

b l i
s

h
e o n

ee P t u a
l

a n
d

n u

me

r
ic

a
l m

o
d

-

e
ls ; a n

d 仙
ally ,

t o e

va
l

ua

t e t h
e

mo

d
e

l
s a n

d m
a

k
e

P re d i
c t i

o n s w it h t h
e

m

.

T h is
r e s e a r c

h 1
5 t h

e
b

a s
i

s

fo

r e o o r
d in

a
t in g h

um

a n a n
d t

he na

t u r e
.

T h
e r e

fo

r e
,

a n

me

a s u
re m

e n t i
n

d
e x s

y
s t e

m
w i l l b

e o n e o
f t h

e e r
i t i

c a
l fa

c t o rs o
f C E R N

e o n s t r

uc
t io

n

.

I t w il l

d
e c

i d
e n o

t
o n

ly
t h

e

co

n t e n t o
f t h

e
l

o n

g--
t

e

rm

s t a t i
o n a r

y
o

b
s e r

va
t io

n s a n
d

e x

pe

r
i

me

n t s a n
d

t h
e

d
a

t
a

g
e n e r a

t
e

d b
u t

a
l

s o t e c
h

n
i
c a

l
e o

nfi

g
u r a

t i
o

ns
o

f t h
e n e t w

o r
k

.

C E R N h
a s

d
e

fi
ne

d
a n

i
n

d
e x s

ys t
e

m fo

r o
b

s e r

va
t io

n

va

r
i

a
b l es

.

T h
e s

ys
t e

m w il l

co m P
r e

h
e n s

i ve ly

r e
fl

e e t t h
e s t

r u e
t u

re
s o

f
e e o s

ys
t

e

m
s a n

d t h
e

P h y
s

i
e a

l

,
c

he m i
c a

l
a n

d b i
o

l
o

g i

-

Cal

P ro ce

s s
es i

n t h
e

t
r a

ns m i
s s

i
o n s o

f
e n e r

g y

,
n u t

r
i
e n t

s a n
d w

a
t

e r
.

A
n

in d
e x

m

a
t

r
i

x

(
A P P

e n
-

d i
x

5
a n

d 6
)

w
a s

fo

rm

u
l

a
t

e
d fr

o

m
t h

e

po
i
n t

o
f

v
i

e
w

o
f i nt

e
g

r
i t y

o
f

e c o
l

o
g i

ca
l d

a
t

a
.

T h
e

co
l

tun

n s o
f t h

e

ma

t
r

i
x r e

P
r e s e n t

s
t

r u e
t u r e a n

d
e s s e n t i

a
l fu nc

t io
n a

l fa
c t o r s

,

w h i le

t
he

r o

ws

r e
fe

r
t o

d i
ffe

r e n
t P h ys i

e a
l

s y s t
e

m

s
.

T h
e r e a r e

i
n t

e r

fa ee
s

be
t w

e e n a n
y t w

o o
f t h

e s
y

s
-

t
e

ms

.

T h
e

va

r
i

a
b l

e s o n t h
e s e

in t e r
fa

c
es

a r e

m

o s
t l y i

n t
e r e s t e

d b y I G B P

.

D
u e t o t h

e
li m i t

a
t i

o n s o
f ca P i t

a
l i

n v
es t

me

n t a

nd
P

r e s e n t s
i t

ua
t i

o
ns

o
f

o
b

s e r v a
t io

n s a n
d

t e c
h

n
ic ia

n s
i
n

C A S t h
e

C E R N i
n

d
e x s

ys
t

e

m
w i l l b

e c a r r
i

e
d

o u
t b y

s
t

e
P b y s t e

P

.
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,

s u
b ce nt

e rs

,
a n

d t h
e s

yn

t h
e t i

e

ce nt
e r a t i t

s t o
P

(
F

ig

.

2
)

.

F
o

ur
s u

P P
o r

t s 哪te
ms

,

w h i
c

h w il l

s
h

a
P

e
C E R N

a

ma

t
r

i
x--

l i k
e s

y
s t e

m

,
a r e r e s e a r c

h
s

ys
t e

m

,

in fo

rm

a
t i

o h s
y

s t e
m

,

t e e
h

n
ic

a
l

s
y

s
-

t
e

m

,
a n

d

ma

na
g

e

me

nt
s

ys
t e

m

.

S
yn th o is

cen
谕

Sub Cellter l SUbe 叨te r 4

Sta tio n l Sta tion 29

Fig
.
2 Seheme

o fC E R N ,s t h re十leve lstruetur e

1
.
T h e F une

tio ns an d D istri bu ti on of E eolog ic al R esea reh S ts tio
ns

T h e eeo fo g ical researeh statio n s a re the b asie u n its o f C E R N to
ma

k e th e fo n
g-- te

rm

mo
n ito rin g fo r eeo lo gical an d en v iro n m en ta l ele

me
nts an d also th e b o d ies to eo n d u et co m

-

Preh ens ive stu d ie s on stru ctur es an d fu nc tio n s o f eco sys te
rns

.
T h ey w ill b eco

me
im po

rtan t

in fo r
ma

tio n so u rees o f C E R N b y th e d is tin et fe a tu res o f eco system tyP es a
nd th e zo n a litie s

of na tu ral en viron m en t
.
T h e m ain tasks of th e station s w il lin clu d e:

l) T o d em o ns trate th e o P tim ized
mo

d els fo r su staine d
,

s
t a

b l
e a n

d
co

o r
d i

n a
t

e
d d

e
ve l

-

o
P

m

e n
t o

f t h
e t y P i

e a
l

e e

二tyPesrePresented by thestations,
a

nd

t o
P

r o
m

o t e t h
e a

P
Pl

i
c a t io

n

o
f

ne
w t

e e
h

n o
l

o
g y

,
n e

w m

e
t h

o
d

s a n
d

a
d

v a n e e
d

s c
i

e n t 谧e an d tech n o lo g ic a lfi n din罗;

2) T o P erfo rm th e lo n犷term observations and analysis fo r h州rological
,

5 0

11

,
a

t

mo

s
-

P h
e r

i
c a

nd
b io t i

c e
l

e

m

e n t
s

,

t h
e

l
o n 犷term exPer面ents and stud ies ofim po

rtant eco fo gic al

Pr oeesses,
a

nd

t h
e a c c u

m
u

l
a

t i
o n o

f
s c

i
e n

t 江ie da ta ;

3) T o stu d y the
stru etu res an d fu n ctio ns o f the ty P ica l eeo system

s re
Pr esen ted b y the

station s;

4) T o create tlle co n d itio ns fo
r attra eting m ore C h ine

se a n d fo
reign

o u tstan d ing
scien

-

tis ts to w o rk in th e statio ns
,

t
o c a r r

y
o u t h i g hl y l

e v e
l

s t u
d ie

s
,

a n
d t o

P
r o

mo

t e a e a
d

e

m i
c e x

-
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,

in d
u

d i
n

g 1 5
ag

r
i

c u
lt

u r a
l

e

co
l

o
g i

c a
l

s t a t i
o n s

,

7 fo

r
es t e

co
lo g

ica

l

s t
a

t i
o n s

,

2 g
r a s s

l
a n

d
e

co
fo g ic

a
l

s t a t io
n s

,

2 la k
e e

co
l
o

g i
ca

l
s t a t i

o n s
,

2

ma

r
i

ne

e e o
l

o
g i ca l

s t a
-

t in
n s

,
a n

d 1 d
e s e rt e c o

l
o

g i
ca

l
s t a t i

o n
,

w i ll b
e

ne
t w

o r
k

e
d

.

T h es
e s t a t i

o
ns fo

rm

s t

wo

P
r o

fi le
s

in t h
e

i
r

ge
o

g
r a

P h i
ca

l d i
s t

r
i b

u t i
o n

,

w h i
c

h h
a

P P
e n t

o
b

e
t h

e s a
m

e a s
t h

a t d es i
gn

e
d i

n t
he

gl

o
b

a
l

o
b

s e r v a t i
o n

P
r o

fi le
s o

f I G B P

,
a n

d
ba

s
i

ca
l l y

c o v e r
t h

e
m

a
in

n a t u r a
l ge

o
g

r a

Ph
i

ca
l re

-

g i
o n s

(
F i g

.

l
)

.

E l
e v e n

le
a

d in g
s t a t io

n s a r e

fu

r
t h

e r s e
l

e c t e
d

a

m

o

ng

t h
e

2 9
s t a t i

o n s c o n s
i d

e r
i

ng

t h
e

i
r

s
t

r o n
g

e r r e
g i

o n a
l re P

res

e n t
a

t i
v e n e s s

,

t y P i
e a

l fe
a

t
ur

e s o
f

e

co

s
y

s t
e

m

,
s o

li d 谊ed b as is o f P re
-

vio u s e
ffo

rts,
a n

d P
o w

e r

fu l
r e s e a r e

h fo

r

ee
s

.

O b
s e r v a

t io
n

fo

r c o

m P le t
e

i
n

d
e x e s

w il l b
e a r

-

r a n
g

e
d

,

t h
r e e c o

l le
e t io

n s o
f d

a t
a

(s

e e
P

a r
t V

)
w i ll b

e
b

u
i l t

,
a n

d t h
e

g
r o u n

d
ca

li b
r a t i

o n s
fo

r

r e

mo

t
e s e n s

i
ng

w il l
be

s e
t u

P
a

t t h
e s e s t

a
t i

o n s

.

2

.

T h
e F

u n e t i
o

ns
a n

d A
ffi

l 认ti on s o f 4 S ubeen ters

T he su b ee nters w ill b e n od es o f C E R N
.
T hey h av e d o m in an t

po
sitio n s in th eir d isci

-

Pl ina
ry resea rch

.
F o u r su b cen ters a re Plan n ed at th e Presen t stage

.
T h ey are H yd rofo g ica l

S u b ee n ter
,

5
0

11 S
u

b
c e n t

e r
,

A t
m

o s
P h

e r
i

c
S

u
b ee

n t
e r

,
a n

d B i
o

l
o

g i ca l S
u

b ee
n t e r

,

w i t h fo ll
o

w

-

in g t
as ks

二

l ) T
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