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Tabel 1.The features of the climate in the study area
1957 — 1989|1957 — 1980 1959 — 1980|1953 — 12989 {1959 — 19801959 — 1980
119° 02'E [ 119° 27E | 118° 39E | 118° O4E | 117° 13'E | 117° 32E
42° 57N | 43° 13'N | 43° 32'N 43° 36'N 43° 31'N | 43° 15N
631.9 490.0 622.2 799.0 1340.0 1002 .9
() 6.0 6.2 4.9 4.3 -1.6 2.5
(mm) 366.0 338.9 352.5 381.0 397.7 389.1
> 3250.0 3464 .8 3179.9 2910.0 2101.3 2692.6
1 -12.3 -12.4 -13.7 -14.1 -23.5 -17.1
7 22.5 23.2 22.3 21.0 17.4 19.8
1 1.3 1.1 1.1 1.4 2.7 2.0
7 109.5 115.3 117.8 126.0 119.4 118.9
36 71.7 >0
2500—3500 300—400mm 6—9




116.7mm

Tabel 2.The results of analysis on the periodicity

36

2

) ()
0.05—0.01 5.3 6.8 20 5.3—6.8
0.1 8 8.5 6.7
0.05—0.01 5.3,10.7 4 4 10
0.1 12 4 10
0.05—0.01 | 8.2,11.6,145,58
0.1 9.6
0.05—0.01 10.5,29,38
0.1 7.7
1. 5.3—6.8 a =0.05
8.5 a=0.1
2. 4—5_3 11—12
a=0.05 a=0.1
3.20 15—17 a =0.05
50
60 70 80 80
1985—1986
603mm 3.5 4.1 1988—1989
208mm  271mm 5.1 5.7
2 3

1847—1989(143 )
1789—1982(194 )

1911—1982(72 ) 1975—1982

490mm

1950—1989(40 )

(108 )
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Tabel 3. The relation coefficients

(R2)

between treering index and speperate factors

R, R, R R, Rs
0.18 0.34 0.13 -0.07 | -0.33
0.25 0.27 0.20 | 0.059

R
( 1983)
(1000m )

0.34



X, at-5 IKsns12 t>5

i
i=k

y
(1989)
>5 t; 5
Noy=31(1957—1987)
Roy=0.9495 N,.=23(1960—1982) Pc=0.7515
x=0.01
>0
4
« 2)
1.1960 1979 >0
2.1961 1963 1967 1975 >0
4
3.1962 1968 1970 1980 (
66 —81 ) =0
4.1977—1978 0
>0
5.1969 1974 1976 >0
() 200
=0 )
>0
(1)60cm (2)40—50cm  (3)30—

39cm  (4) 20—29cm  (5) 10—19cm (6)5—10cm (7)3cm
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(CraigG.
Lorimer  1988)
1885 1887 1909 1913
1890 1901 1922

C )

( )
1.

2 : 2 .2
y = 382,16+ (-27.4600522 1 - 8.935in 2> 1) + (28.63c0s 22 + 44.335n 2> 1)
12 12 4 4
2.
_ 2p in2P 2» in2P
y = 4.335+ (0.282cos 8.5t 9.96sin a5 t) + (0.256c0s 6.8t 0.275sin 68 t)
( 1989)
1

1. H. 1984
2. 1983
3. 1989

4.Craig G. Lorimer 1988 Methodological consideration in the
analysis of forest disturbance history Can. J. For. Fes 15 200
—213

5. 1983
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4000aBP  2000aBP
900aBP  300aBP
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14¢ ( 1988—19.92)

(9—9.5)x 10%aBP 5.5x 10°aBP (1.97—2.395aBP  455—
500aBP
(9.5—12)x 10%aBP (5.5—9)x 10%aBP (2.395—5.5)
x 10° (0.5—1.97)x 10°aBP 455aBP ( 1990
1991)
8 5°-6 5 6
1.7
( 1990)
10.3x 10*km?( 1987)
(1.402+ 0.28) x
104aBP( 1991)
3.7x 10%aBP( 1990)
(1988)
14c (1.20+ 0.085)x 10%aBP
(1.20+ 0.085)x 10°aBP “ "
(1990) 1.43
x 10%aBP 1.495x 10%aBP  3.21x 10%aBP (1992)

(0.215+ 0.07) x 10%BP  (0.925+ 0.07)-(1.205+ 0.07) *x
10%aBP  (1.605+ 0.07)-(1.85+ 0.07) x 10%aBP  (2.95+ 0.08)-(3.19
+0.08) x 10%BP (5.22+ 0.09)x 10%@BP  (7.06+ 0.095) (7.76%
0.105) (8.22+ 0.11) (8.595+ 0.11) x 10%aBP

pH (7—38) pH  (8—9)
CaCo,

5200aBP 2950—3190aBP  215aBP



1992)

80mm

71

(6-8)

W P=-10976+1.151w (r =0.728
Po( )
Po Re
R, P=-10976+1.151 W
P Pi
P =(Poi- R+, Pi ( 1990
T
(6—8)x 10°aBP
14.5 (2.8—4.2)x 10%aBP
5 200mm
25—50mm 9000aBP
67 5200—5300aBP
2000—2200aBP 84
( )
x 10°aBP
" ( 1990)
67 -84 (9—9.5)x 10°aBP
67
33 16
(6—8) x 10%aBP
14.5  (2.8—4.2)x 103aBP 5

10°



(9—9.5)x 10°aBP 8

250mm ( 1990) 250mm
180 —
200km 12x 10°-9x 10°aBP 20m
( ) 16m
9x 10°aBP 8x 10°-6x 10°aBP
( 1990)
8x 10°-6x 10°aBP 2
14.5 ( 1990)
8—25.8m
1238—1250m (1988 1226m)
pH
( 1776 )

5.5x 10%aBP (
1990) (5.7—5.9)x 10%aBP(
1991)
2—300 ( 8 ) 2° -3
50mm

500m

5.5x 103 5.7x 10%°aBP
2395aBP
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)
(6—3.5)x 10%a. B. P.

(3.5—1.3)x 10%a. B. P.
(1.3—0.7)x 10%a. B. P.

(0.7—0.5)x 10%*a. B. P.
(0.5—0.45)x 10%a. B. P.

(0.45—0.35)x 10%a. B. P.
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200—500mm
800mm
15 —33
1
13 1470—1979 1950—1989
(5
—9 ) 40
520 1)—(G) 2 1470—1989
ONC) Dy Dy
D W N @D @
D, Dy 0—2.00 3) 4 A)
(B) Ns Ny 5 1 N & &
) 1 A B 0
—1 (5) P Ci Cmax (1) (2)
Zi Zmax (3) (4)
Wl WZ
W, 0.4 W, 0.6
D,=2D/N (1)
D, =2W/N 2
A=ng/N 3)
B=n,/N 4)
I:)zci/Cmaxx W1+Zi/Zmaxx W2 (5)

! (6) 40




1 520 151

29 3 112
21 4
L=1/n3 NL (6)
NL n L
L 3 L 3
500
1.
5) 1950—1989
P 0.30 (1952 1957 1965 1972 1982 1958 1961 1964
1967 1977 1983) 0.30< P< 0.50
0.50< P 0.70 Pz 0.70 () () ()
1470—1989 > 0.30
500 1528  (1.00)
1570 (0.99) 1950—1989 40
1972 1965 1964
®)
1 500
Tab 1.Frequency of drought
and flood in Northwest China since 1470
520 40
) )
35 7 2 5
116 22 1 28
257 49 18 45
84 16 6 15
28 5 3 7
2.
5) 500
1949 2 ®

0.9 1964  (0.96)



500

Tab 2. The most severe drought

and flood years in Northwest China since 1470

1528 | 1928 | 1586 | 1929 | 1640 | 1570 | 1662 | 1964
1.00 1 0.95]0.95(10.9210.90 [ 0.99 | 0.96 | 0.96
40
1957 1965 1972 1982 > 0.45
40 1958 1961 1964
40
3 ®)
1470—1989 30 (

1950

1967

v
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Tab 3. Order of disaster degree in Northwest China since

1470

1

2

3

4

5

6

7

8

9

10

1.00 0.95 0.92 0.90 0.82 0.80 0.78 0.77 0.73

0.72

1528

1928
1589

1929

1649

1877

1759
1484

1629

1900

1582

1965

11

12

13

14

15

16

17

18

19

20

0.70

0.68

0.67

0.65

0.63

0.62

0.60

0.58

0.57

0.56

1531

1939

1616

1972

1521

1633
1587
1529
1533
1628
1878

1720
1892
1485

1481
1489

1721

1609
1568

21

22

23

24

25

26

27

28

29

30

0.55

0.54

0.49

0.48

0.45

0.44

0.40

0.38

0.37

0.36

1635
1638
1639

1532

1634

1483
1916

1862
1957
1486

1636
1690

1610
1646
1801
1857

1833

1719

1500
1764

31

32

33

34

0.35

0.33

0.32

0.30

1922

1490
1504
1834

1511
1497
1482

1509

10

0.99

0.96

0.82

0.79

0.76

0.70

0.66

0.65

0.54

0.53

1570

1662
1964

1889

1949

1933

1819

1806

1958
1613
1679

1943

1934
1664

11

12

13

14

15

16

17

18

19

20

0.52

0.49

0.48

0.46

0.42

0.40

0.39

0.36

0.32

0.30

1604

1745

1751
1921

1661
1887

1753
1756
1937

1698

1730

1823

1594
1660

1775
1885

1.50 > 0.50
500

(6—10

> 0.30)

1662



10

9 17
4 17 19
6 7 17—20 7
57 1 15
4.
3 500
> 1.50 > 0.50 > 0.30)
500
5—9
16 17 20
10 10 9 15 18 19
77 6
8 50
5.
(6) )
—1989 ( 4) NLi-L
-2.40 %< NLi-L< -1.10 2
NLi-L 2.40 2
0.960 %< NLi-L< 2.40 2
NLi L
o 2
4 500

Tab 4.Times of drought and

2.40°

flood in Northwest China per 50 years since 1470

14701519 30 16 4
1520—1569 12 24 9 5
15701619 4 4 25 12 5
16201669 4 7 22 10 7
1670—1719 2 6 29 13
1720—1769 6 8 23 10 3
17701819 2 9 25 14
18201869 14 27 8 1
18701919 2 12 24 7 5
1920—1989 8 12 28 17 5
28 84 257 116 35
%) 5.4 16.2 49.4 22.3 6.7

18
59 (
1528
10
1470
@)
« 9



50

) (1720—1989 270 )
(15—20)
1 1470—1989
40
5 500

1)

22
10

36
45.4 (

6)

(1470—1719

20

Tab 5.Characteristics in the phases of
drought-flood in Northwest China since 1470

38 42
79 70
19 20
2 16 27
3 50 49
5 34 24
520
9 7
4 4
64
136 26.2
6.9

12.3

(35N

236

)

250



6 500
Tab 6.Character of continuity and alternation
of drought-flood in Northwest China since 1470

() ) )
64 12.3 64 12.3 23 4.4
67 12.9 136 26.2 53 10.2
20 3.9 56 10.8 36 6.9
(2)
520
283 54.5 64
23 12.3 4.4
67 53 12.9  10.2
20 56 3.9 10.8(  6)
3)
4)
(
) 1950—1974
28 24
2 20 40 604
36 19
4—9
78 70 1949—1985
37 28 76
43 19 14

)



(6)

4 15
500
(
1.
1981
2.
3. 1951—1980
4.

500

1989(4)

1985
1989



17m/s

29

450mm 250mm

8.0x 107°-8.5x 10°° 15% 1076-20
20
550—600mm 700mm
200mm 5
12—2 1 —3
65 —70
25 —40
300mm
2000—2900mm
2—4m/s 4—5m/s
40 50
km 300km
11 37.7
1/3

1977—1979 30372



15769

1.
10%a
¢y
) 10%a
7000a
3000 30m 2000a
1500a 10m  (3)
1547 .92km?
7000a 770.06km? 49.75
3500a 428 . 88km? 55.69 50
200km? 91.10 8000a 391. 2km?
4000a 216 3km? 447 1500a
189.6km*> 1929 50km?
( 1) 10%a
1 ( 1990)
Tablel.The changes of major lake areas in the sludy region in docades
( )
50 60— 70 70
266.7 245.5 210.8
200 152.5 140.3
466.7 232.8 -
133.3 71.9 93.9
2667 - 1968
)
122.0mg/L
1979 4946. 1mg/L 1972 7.79 1973 9.04 1974

11.68 1977 18



®)
10*
40

60

(1991)
19711986 -
28.4 71.6

(1986) 61.5
26.9 25.7
47.4
1958
15.0 1974 4.2 1974  17.7
1956 7.5 1978 12.1
1958  40.2 1974  49.8
1958 7.5 1974  23.8
1956  28.0 1978  34.9

1560km/a
(1989)
2 t/(a- km?) 18000t/ (a- km?)
20—30kg 1500t
3.
1851—1950 100

95 221
(1989) 1851—1950 100
4 1851—1872  1884—1891

1910—1924 1935—1950 3 1873—1883 1872—1909
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1925—1934

50

36

70

1958

70 —75

10 —30
1851—1950
24

35

400mm

50

(

50—60
—60

100

300mm
)

500

3

2 20 —30

1977
1400mm 1959 7

45
10

250mm



1986 (3) 60—69
2 1985 5(3)

1986 37 1—18
4. -_
1991 5(2) 1—9
5 1991 11(4)

6 . [ ”
1989 3(37) 3—9

1989 3(3) 1
1990 1—7

1987 (1) 24—26
10.
1991 5(3)75—83
11.
1989 3(3) 21—27

12. 1989
3(3) 28—36

13. 1991 11(7)
11—19

14.

1990 8—17

15. )
1989 3(3) 183—189

16.

1989 3(3) 204—213
17.



1987 11—24
18.
1990
19.
1986 2(2)  53—59



300506 . 6km?

D

1979—1988
15.44 47.71 23.19 13.66
¢ D
1
Tabl.Land Use Structure of different Land Use Region in Inner Mongolia
(k)
46640.96 | 59.55 | 28.00 | 0.20 | 14.78|38.05| 3.09 1.48 | 5.37 | 9.03
667478.69| 11.33 0.98 0.01) 2.67 |67.43| 0.16 0.46 | 1.02 | 27.49
130025.31| 0.85 1.83 0.01{67.82118.99| 0.10 0.23 | 0.87 | 10.16
300506.60| 11.14 15.44 | 0.07 | 23.19 |47.71| 1.33 0.74 | 1.53 | 10.10
1144651.56( 21.02 5.97 | 0.03 |15.89|55.47| 0.58 0.42 | 1.32 |1 20.33




[2]

15.44
11.14

2

88.00

683.38  hn?

Tab 2.Cultivated Land Distribution of the zigzage

Region of farming and stork-farming in linner Mongolia

(100hm?) ()
7233.53| 9.39 | 0.20  3.57 | 96.23
6640.47| 7.60 | 0.06  15.00 | 84.94
4851.60| 13.40 | 0.14  19.14 | 80.72
5602.80 | 24.68 | 1.19  21.72 | 77.09
11390.53| 35.53 0 4.04 | 95.96
7077.73| 37.20 0 10.03 | 89.97
3625.43 | 13.61 0 16.62 | 83.38
2) 25 —35
20/—25 10 —15 10
( 2 3.57  4.04
450—500mm
300—500mm
20

15



kg/hm?

530.25kg/hm?

1215kg/hm?
¢ 3
4
1900kg/hm?
1
500kg/hm?
1200kg/hm?
—500kg/hm? 2
3
(1979 — 1988 )

Tab3.Present Productivity of Cutivated Land
(1979— 1988)in Inner Mongolia

(kg/hm?) /////// ///////
4575.45 1195.35
1487.85 433.05
3094.95 647.40
1220.55 530.25
2046.60 700.35
4
(1979 — 1988 )

Tab 4.Present Productivity of Cultivated Land

(1979 —1988) in the study Area

(kg/hn?) ////// //////
2607.15 1134.30
1918.20 921.30
2139.90 993.90
1954.05 894.90
849.00 327.45
1222.50 557.40
1856. 40 581.55

300—450mm

900kg/hm?
1800kg/hm?
3
300



20 —50

203 558. 16km?
407 . 46km? 19.10

15000t/ (a- km?)

1979—1988

80

50

3—4
10 5 2 1
3
67.73 57
22.14 63.55
70

2000t/ (a- km?)

( 2 )
( 2 ) 1980

1991



5 (1979 — 1988 )
Tab 5.The Flucluation Types of Grain Productivity in study Area(1979 — 1988)

(D)

C 3

10

)

1991



10

40



25 —40
20 20
0.4092hm?/

I+

20

400kg/
0.2hm?

0.2hm?

1. 530.25 /

@ ) @ )

1. 1988

7(1)
2. 1990

3. 1989
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1989

3(3)

1991



30—80 2.14
( 1990) (1989)
1986—1988

150—250m( 1)

1980)
505.5m 1822m

3

100—200m

00

2 (
2000

113° E

2313m



(

(

)

)

Nl_NZ
Nl_NZ

(

89

1300m

1988)

K—Ar

(1227m)

73m

500m

T
0.8897+ 0.072MaB.P.

(1305—1310m)



1300m

1285m K—Ar 1.736+
0.081MaBP 1298m 0.8897+ 0.072MaBP
89 aBP
1305—1310m 40—50
40 aBP
( 1983)
22—25 aBP ( 1990)
22—25
aBP
22 aBP
( 1989) ( 3
(1987 1988)
( 1985)

k—Ar



4c 7260+ 105aBP
N2
3
( 1988)
3
T, ( 1262m) 14¢ 8285+ 115a.B.P. T,
40cm  (1265m) 4c 6960+ 100aBP
1263m 2.5m
Radix plicatuta Benson Galba Sp. Sphaeriumsp.
U— 7020+ 340aBP
8000—7000aBP 1300m 1265—
1270m 30—35m
(Limnocythere dubiosa Daday)
1450—1220
8000—7000aBP
35m

14C 14C



1

Tablel.Sporo-pollen analyses of Paleo-soile at Sulonghuduge

Carya
Ulmus
Quercus
Betula
Acer

26.4

Alnuo

Tilia

Bl v 2 0 o0 o

o N|d M M b O P | O D PP OO

Artemisia
Chenopodiaceae
Gramineae
Compositae 56.9
Ranunculaceae
Humuluo

Thalictrum

I e e N = L S )

Polypodiaceae

[any
N

Rugasphaera 16.7

60
30

—4 50—2100mm 4

1100—1300m
3—5 100—150mm

4 6000aBP

4000 ( 5) 4000—
2500aBP

2500aBP



N

1990

1988

1983

1985
1989

)

2(1)

94



48 E 111° 48 E

279615.80hm?
36
2270.7m
400mm
256 .2mm
1.

(Environmental Shear)

2.
(1978)

2000

5000

(1989)

40° 26 N 40° 54 N 110°

87km 55km
31.84
988.2m
12.5 80
180.0mm
1
(Shear Section)

(1980) 3 4

2796 . 16km?

(1972)



990 1150m
7 10km
43
3 4km > 10
4.
4.69 8
1979 8
65 6
73
—488hm? 19.3
1 20 TM
(1983)
7
1.

)

1200m 300 800m
1 2km 1100m
700 50mm
50.3
1870.3mm( )
1959
14 10
8
40 10 240
30 34
1926 7—8
59
(1987) 1 20 (1985)
)
) ¢ )



1 20
1 50 1
15.5303  hm? 6.6698  hm?
3.2734  hm?
3.
€y
1 0.43 0.22 7.32 /
5.1 / 40.42 42.41
28.89
145.107
1 62.797
14.97 33.53
16.9
11.71

€



1
Table 1.The Unit of Land Evaluation in Tumote-zuoqi

C %)
1. 0.122
1. t,
2. t, 1
3. mdy 3.141
1. 52
2. d, W,
3. w, m, 6.141
1. S2-3
2. Sy
3. W, 5.857
1. Ps
2. Py ds
3. P, 2.054
1. P34
2. Py day
3. Sa4 1.746
1. Py dy
2. m, W, 1.746
1. S,
2. h, 3.273
Sg
mg  dg
d
2.488
t S m d w
p h
©))
3
1.185
408.86 /
162.72 53.20
51.42 2000—
5000t/km’- a (1987)
’ ¢ )

84 79 54 682kg/



1985 1982

16.38 25.22
1.
€9
2
€)
©)
2.
1985 (2000 )
2
2 )
Table 2.The Composition of Landuse in Tumote-zuoqi( )
39.60 14.97 22.68
(1985)
34.60 23.85 32.65
(1989)
35.53 21.71 25.90
(2000)
@
0.27 0.93
0.062
0.45 0.22

)



@

€)

®

>25

20

40

10

80

48

134

0.5
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1972
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1987

1987

1985

1982

1988
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100 300
500 600

50 (
1987 )

127




981

102

280

400-500mm

413

1616

5000

376



“C) ( 822 )
( 806 —321 )

(
860—874 )

400

( 1038——1227

30




500 100 300

600

( 1543 )" ”
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41 km? 6300

38  km?
27  km?
2280
62.4  km? 8100
1.
42.5  km? 5000t/km? 5  km2
16.8 t (1933) 39.1
t 40
10cm 91
( 32 kmd
1985 11.6  km? 0.76 78.3
11.8  km?( 4.8
km2) 2 km2
2. 1985
295 200 60 1000
362kg
3 70
58 95
)
240
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(1988)
100mm 300mm
100—2150mm
350—600mm
400—500mm 400mm
25—30
(
1990 1990)
5500aBP  2300aBP
1 5.1 250 1 4.8 20.7
20000t/km?
3mm
—300
68
88.9 ( 1989)
( )
600mm
400—500mm 70

)

20—70m

1990)

(
9000aBP

100
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1949—1985 1.5

1.9 9269 81.2 15° 56.7
45—60
1—3
5—6c¢m
36 13 15 12
( 3000—9000
) CH/CF  (0.9—1.5)
15 —25
20 1950—1982
1.505 t
0.139 t 20 ( 1987)
(1983)
10.75 t 1194 7.9
6.7 18.4 25 (
30 ) 5.86
14 .58 19.00
400—500mm

)



5538 21.8

30
3 10
( 1988)
1000kg/
6 6—30
42 —A49
1987 80
14 53.28 t 11.84 t 200
1949—1984 37.9 t 60.2—25.2
t 1973 1949 15 t 12 11 13
117kg
50—100m
2km
2.
1985 187.3 1985
47 223kg 61
1/2
1/2 15 1/5
0.5—0.75 1.06
18.9 7.0( 2.0)

68 80



1953—1985 3280

7160 22 35.8
1980 30 66.4 ( 183 ) 377
( 75 ) 1 5.67 18.18
10.10 1949
300.5kg 1980 249kg 240
1982 1987 88.3
117kg 1985 214kg
X3)
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Y,=299.755+2.0253X,+115.47X, Y,=432.1-0.514X,
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956 7.2
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25°
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84m®
1986
300kg
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200—300kg
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400kg )
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250Kg
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45 (1000
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0
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1000kg 400—1000Kg(
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527 20.3 181.9
282.7 42.8
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94 1985 24.5 338
1987 62.7 1985
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1985

25.6
1.
M
(@
0.684 0.683
(M
T T

(0.153) (0.178)(

586
10.7 11.6 4.6
2.0

.
(0.806)

D

17.9
27.6

(@

q= é- (Xij /Xi)(l)
j=1

q
q 0.838

0.160  0.185
T=8a (X, /X))
i=1

(0.759)



g Y 1 W g Y% T W
0.436 0.862 0.308 0.609 0.683 1.350 0.612 1.209
0.534 1.053 0.178 0.352 0.232 0.458 0.586 1.158
0.475 0.939 0.234 0.462 0.684 1.352 0.279 0.542
0.594 1.174 0.584 1.154 0.536 1.059 0.59% 1.178
0.369 0.729 0.545 1.077 0.806 1.593 0.759 1.50
0.185 0.366 0.153 0.302 0.838 1.656 0.569 1.125
0.654 1.292 0.558 1.103 0.571 1.128 0.537 1.061
0.160 0.316 0.405 0.800 0.624 1.323 0.601 1.188
0.311 0.654 0.516 1.020 0.272 0.538 0.806 1.593
0.562 1.111 0.370 0.331 0.521 1.036 0.591 1.168
0.224 0.442 0.476 0.941 0.458 0.905 0.537 1.061
0.470 0.929 0.510 1.008 0.336 0.664 0.332 0.636
0.451 0.891 0.475 0.939
M (@
Ws WT
3 3 g 3
W =(@ X/ Xp)/l(@aaX;/axX,
j=1 i=1 j=1 i=1
g J d g
W; (%XU/Xj)/(jaz_lglxijle_lxj)
W, W, 1 2 4 W,
(1.656) (1.593) (0.316) (0.366)
W (1.593) (1.50) (0.302)
(0.331) 1 W, W
S WT 4
¢ D
Q) W, 1w 1
O — W, 1w 1
3) We 1w 1
4) W, 1w 1



(a-A
g vy
n n n
g :[(é Cij)/n]/[é-[é- Cij /' n]/n],
j=1 i=1j=1
n n n
y, =[(@ Cy)/n]/[&[&C, /n]/n],
i=1 j=1i=1
(a-A*
i ‘ )
y “ "
2 g| yi
gi Vi i
1.34 1.23 1.10 Vi G;
Yi O; 0.19 0.58 0.41
¢ " gi Vi
2
g y 9 y
2.027 0.795 2.411 1.068
0.918 0.836 0.671 1.164
0.836 0.836 0.795 1.205
0.781 0.630 0.699 1.082
1.521 0.959 0.726 1.301
0.575 1.000 0.863 0.918
0.603 0.740 1.808 1.096
0.616 1.055 1.274 1.274
0.877 0.860 0.753 1.014
0.576 0.960 1.205 1.397
1.808 0.712 0.767 1.068
0.945 1.041 0.932 1.055
0.575 0.904 0.575 0.849
1 1 2% 2

Yi
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-1
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) P LV
1
Cij (1-A)
n n
E =(L; /Pi)je_llcij S =V /Pi)?_‘lcij
Ei  S; Ei  S;
(409) (456) (57)
3.
141 409 102 295 60 102 140 238
60 92 60 92 67 87 78 101
95 285 90 270 106 151 110 157
104 119 54 62 145 247 116 197
153 197 129 116 64 154 133 332
120 199 105 174 47 118 98 247
24 60 196 490 112 167 93 139
116 135 127 159 159 379 108 257
44 82 54 101 245 373 128 195
117 134 245 280 123 224 36 102
163 456 89 249 143 158 86 95
43 57 70 93
/ /
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@

(490) (332) (62)
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7
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0.4054 0.3915 0.2031
0.243 0.163

0.1956  0.1956
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Tab.1 The Relationship between Crop Yield and Precipitation
“4—9 ) 9—11 6—38
0.512 0.516 0.586
(mm) 400 150 200 300
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200mm
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Tab.2 The Recovery of Soil Water (In 1985)
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Tab.3 The Agricultural Climatical Potential
Productivity in Different Years(kg/ha)

8730 6555 9638
5700 4500 6900
3360 2535 5085
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Tab.4 Some Indices
() 29 12 27
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15 2 4
10 5 18
) 93 — all
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93.9

6114
1949
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1284
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713m®

24km 2011km? 20
21.46 20.16
107 /km?
[13 ” 40
1988 8376
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)
1.5
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0.31hm?
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7140
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7000t

32.7

1.84
130.71km?
1978 12.52
9.1 5.3
6000—10000hm? 6500—8850t
1988 4000hm? 60—75kg
1989 19953
0.04—0.07hm?
600—750kg 10 t
G4.4 )
1988 1.5 82
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16—25
1500 t
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2.
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1988
(
1) 20
Tab.1l Landuse Planning(1990 — 2000)of Jiaxie County ( )
1988 33.50| 8.60 1.04 | 14.59| 3.20 15.67 12.88 | 10.52
30.00| 9.00 2.00 | 27.50| 3.50 14.00 5.00 9.00
(1990 —1992 )
25.00| 10.00 | 4.00 | 33.00| 4.00 12.00 4.00 8.00
(1993 —1995 )
20.00| 12.00 | 8.00 | 35.00| 5.00 10.00 3.00 7.00
(1996 — 2000 )
20
20
2.
15x 1073 ( ) 12x 1073-15
x 10°  ( ) 12x 107 ( ) 1992
1995 2000 22.1
23.6 25.0
3.
1988 71kg

100kg 150kg 200Kg



20 30
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” 2
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2
Tab.2 Base Agriculture Planning(1990 — 2000)of Jiaxie County
( )
( ) ( )
3.0 1.2 2.0 5.0(1.0) 0.5 | 8.0 (0.1
4.0 1.5 2.5 | 10.0(2.0) | 0.8 | 10.0 (0.2)
8.0 3.0 5.0 | 20.4(4.0) | 1.6 | 20.0 (0.5)
8.0 3.0 5.0 | 30.0(6.0) | 2.0 | 20.0 (1.0)
30—50
50 50 45 50 30 40
8.0
40 60kg 75—100kg 65—70kg
250—300kg 30—40kg 750kg
1] ” 0.5
1.0
5.

@



)

®)

4)

@

1991

15



&)
€)

4)

45 t
1000 90 t 1500
840

)

@

)

®



4)



14 . 4km
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1
50 1988 1 1.8
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65
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981 1 2
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€))
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3)
®)
350—500mm (
( D
1
Table 1.relation ship between
reinfall in flood season and soil rosion amount
1989 1988
1987 1988 1989
)
G-9 ) 268.2 345.7 252.5 73
307.3 488.6 223.5 46
(mm) 287.8 417.2 238.0 57
52615 61286 11791 19
® 7662 9192 3064 33
t
398617 610993 166840 27

1km

)

4)



1989 1988 57 1989 1988
1/4
« 2
1988
1989 1988 10000t/ (km?- a)
4 31340t/ (km*- a) 1989
10000t/ (km?- a) 3000t/ (km*- a) 8 10
6 ( 2)
2
Table 2 Varition of modulus of soil-erosion in every year
(tkm2a™)
(kn?) | 1987 1988 1989 1988/1989
4 1.9555 | 26906 31341 6030 5.2
5 0.4425 | 17315 20772 6924 3.0
62 0.1180 | 13203 12814 7763 1.7
63 0.0995 | 8944 11075 4684 2.4
64 0.0951 | 7687 8959 7865 1.1
6+61+7 | 1.4935 | 8175 11334 3336 3.4
81 0.3049 | 6084 15162 1748 8.7
82+83+84+8 | 1.0620 | 13225 10479 4316 2.4
93 2.3173 | 13157 14289 3456 4.1
8+9+10 | 1.1162 | 10865 24040 3988 6.0
118+119 | 2.1239 | 7647 8923 3042 2.9
1110 1.4998 | 19134 28001 9594 2.9
16+17 2.8817 | 6880 11494 4460 2.6
184 0.0991 | 6428 14601 12856 1.1
25mm/d
1988 (16 5 45.5mm (2)7
15 50mm (3)7 20 59mm (4)8 3lmm (5)8 14  34mm
« 3
@

¢

®
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Table 3.Relations between rainfall inrensity and sediment thickness

(cm)
(mm/d) ( ) 3 4 5 63 10 12
34.0 (8.14) 989 25 | 6 557 10 15 3
31.0 (8.6) 14 12 14 55 (11 9.513 13 11 36
59.0 (7.20) 689 10 | 3252 9 2
50.0 (7.15) 1010 7| 13 |5 2.53 9 23
45.5 (6.5) 13 14 13 382 9 8
666 102 2 7 27
5

Y=exp(-0.3254+0.061971-0.1046T+1.4479T%->-0.0115L+1.2209 x 107°L%-

8.8519x 107°L3+0.01504H+0.04355)

()T
(m) S

5.42

1989 5

0.3049km?) 1989 5 10

Y (t/a) | 35°
()t () H
(km?) F 3.2193
5 0.4425km? 88.7
2.6
14
( 1.9555km* 4
( ) 2466t 5
20.9
81 (
4900t (

300t

)

1988
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1990(p114-120)
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20 30
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1601
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1 1601

Tab 1 Phases of drought since 1601 in Northern Shaanxi

( 1950 )
1600 — 1630 1660 — 1670 | 1601 —1670 1701— 1750
1720 — 1730 1780—1800 | 1781 —1800 1830— 1850
() 1830 —1840 1870 1880 | 1870 — 1950
1910 — 1940 1970 — 1980
1640 — 1650 1680 —1710 | 1671 —1700 1751— 1780
1740 —1770 1810 — 1820 1801 — 1829 1851 — 1869
) 1850 — 1860 1890 — 1900
1950 — 1960
2 1601 1950
2
2
Tab 2 Standard for grades of historical drought intensity in Northern Shaanxi
2
1601 1670 1701 1750 1781 1800 1830 1850
1870 1950 ( D 10
1781 1800 1830 1840
4 1830 1840 11 9 1626 1644
1720 1730 1877 1878 1900 1945
17 20 30 20 30
300 1671 1700 1751 1780 1801
1829 1851 1859
3



1300

3 1780 1849 3 456 1850
1879 6 7 8 1880 1950 9 01

10° 108

(10t
10° )



3

Tab 3 Concentrate years of occurrence

of drought in different time phases in Northern Shaanxi

1300 — 1339 5 6
1340 — 1389 9 0 1
1390 — 1459 7 8 9 0
1460 — 1539 0 1 2
1540 — 1599 2 3 4 5
1600 — 1659 7 8 9 0
1660 — 1729 9 0 1
1730 — 1779 7 8
1780 1849 3 4 5 6
1850 — 1879 6 7 8
1880 — 1950 9 0 1
1300
0 9( 3) 3
290 300 10
1300 600
50
1300 10 5
.14 20
.15 80
.17 30 40
.19 80 90
.20 20 30
150

300
300
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1601—1950

31.4 31.4 28.6

26.7

1. 1974
2. 1989
90—98

1991

1601—1950

8.6

(1470 1974 )

6 2 1991
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12 km?
100
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70
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1 2 3 ) 1960 1989 850hPa
30
11 1960 1989 6 9
850hPa 08
11 35° N 37
°N 38°N 40° N
08 850hPa 0
se 5 e 565
332° K 332° K 5
B (5
> 340° K
e se
1 850hpa0d8 0 5
> 340° K 30 (1960—1989) 1
850hpa08 6 .5
> 340° K 109
°E
30
B 5
> 340° K 2 2
38° N

0 (€5 > 340° K



B 5 332° K
30
2
1960 1989
0.8811 0.7881
0.3830
11 4
11
4 0.4
850hpab .5
> 340° K
0.55
B 5 > 340° K
0.7540 B 5 >
0.6356
0.6140 0 (5
0.5731 0 (5
> 340° K 0.5529
1960 1989 850hPa08
> 340° K
11
4 0.5
B 5 > 340° K
0.7052 0 5
0.5997 0 (5
> 340° K 0.5158
B 5 > 340° K 0.5060
B 5 > 340° K

850hPa08 6 .5

4 1961
1961 6 .5 > 340° K



1960 1962 5

19.93
1961
850hPad .5
> 340° K 0.7
e se e se
850hPad .,> 340° K
850hPa
0 .5 > 340° K
1.
1982 72—85
2.
( ) 1983(4) 75—84
3.
46(4) 1991 470—479
4. 1990 4 19
1990
5. (1919 —1989 ) 1990 12



320 km 30—50km
192mm
1960mm
1/1000—1/3000
2m
1g/L
1/6000—1/8000
3—5m
(1—5¢9/L 10g/L)
1985 129.5
77
( D 84

0.123x 108m®

) )

1—3g/L

1—3m
(1—1.5m)

99.2



(108m°) ()
61.6 835
10.9 14.8
0.75 1.0
0.53 0.7
73.78 100
28.7 38.9
36.38 49.3
6.73 9.1
0.37 0.5
1.6 2.2
73.78 100
« 2
93.6
93
56.6
40.1
(1081%) @D
1.03 4.8
0.32 1.5
0.13 0.6
13.85 64.1
6.24 29.9
20.22 93.6
0.03 0.1
21.60 100
0.64 2.9
12.36 56.6
8.84 40.5
21.84 100

1986



') 190 t 206 t

16 t @
60 3.1g/L
80 1.7g/L 60 3.99/L
80 1.99/L ( 1 3) 1962
3g/L
10g/L
1981
10g/L
10g/L 69/L 1g/L
€))
1958 52.6 1962 73.6 20
1984 44 .9
5
80
6
3
1962 1981
/L) | (k) ()] ) )
1 2400 35.76 3342 49.79
1—3 2568 38.25 2041 30.41
3 6 1057 15.75 1108 16.51
6— 10 387 5.77 194 2.89
10 300 4.47 27 0.40
222.2 97.8
44.5 85.5

50



1960

40
C 3
1967—1984
62.9—77.5 1/5 1498—1962m°/
1956—1964
45 58 15 mn’ 23.5 m
4 kg 5 kg 1965—1969 58.1 m° 77.5
m? 25.4 m 39.4 m 4.85 kg
4.3 kg 1970—1978 73.6 62.9

40.5 m 30.5 m 4 kg 7.75

kg
0.47
64.1
5cm 15cm 5cm
650m°( )—658m3( )
1411.5m° 100
7.5 n
2000 40
1. 1976
2. 1985



2800—3100
20 20 1 -7 —9
200—350mm
1.8—4.0

0.001mm

50

0.3 —3.4




1

Table 1 Texture of Typical Types of Sierozem

1-0.25 0.25-0.05(0.05-0.01|0.01-0.005 [0.005-0. 001 0.001
mm( ) mm(%) mm(%) mm(%) mm(%) mm
6.54 25.91 35.00 8.34 12.33 11.88
0.44 20.35 49.16 28.84 0.66 0.55
19.18 19.27 34.00 10.00 8.67 8.88

(Pb(CH,C00),- 3H,0)50—150(x 107%)

Cu Pb Cd

(

)

50

(

(CuCl,- 2H,0)50—400(x 10 ©)
(CdCl,- 2.5H,0)1—100(x 107°)

1.0mg/L

25

0.05mg/L

10

0.01mg/L)



%

2 ( x 10
Table 2 Uptake and Accumulation of Cu for Spring Wheat(x 10 6)
50 100 150 200 250 300 400
2.144 | 5.168 | 5.860 | 6.976 | 6.774 | 6.919 | 7.335 8.757
2.841 | 5.556 | 4.580 | 9.487 | 8.068 | 11.428 [ 11.753 39.696
26.311 | 37.514 | 88.847 | 124.66 | 112.18 | 149.54 | 219.30 286.70
(p 0.01)
3
3
Table 3 Effect of Heavy Metals on the Production of Spring Wheat
. 50 100 | 150 200 250 300 | 400
(x 10
Cu
100 | 92.7 | 72.0| 57.8 | 59.0 | 52.4 26.9 | 5.3
)
6 50 100 | 300 500 700 1000 | 1500
(x 10 )
Pb
100 | 105.1 | 92.6 | 87.8 | 85.6 | 78.6 41.2 | 52.8
)
( 10_6) 1 3 5 10 20 50 100
X
Cd
) 100 | 110.9 | 90.3 | 87.0 | 90.4 | 84.0 82.1 ]| 81.6
( Cu 36.25x 10° Pb 26.92x 10° cd 0.229x 107%)
110x 107° 300x
10 ° 11x 10 © 10 10
150x 107° 480x 10 ° 38x 10 °
Cu Pb Cd



4 -
Table 4 Regression Equations for
Concentraitons of Heavy Metals in Soil and in Crops

n r p
Cu | y=3.4013+0.0131x 8 0.8892 0.01
Pb | y=0.2437+0.8584 x 10-3x 8 0.9944 0.01
Cd | y=0.0452+0.0645x 6 0.9889 0.01
X (x 10'6)
y (x 107°)
10
(
20x 10 © 1x 10 ® )
x 10 © (0.2x 10 %)
)
cd 0.05

Cu Pb Cd Zn As

y=31.07-0.80x,+1.68X,-1.497x 1072x;-8.91x 107'x,-0.125x

y= (mgCO,/20g - 48 )
X; Xy X3 X4 Xg As Cd Cu Pb Zn
50
136x 10 °© 1500mg/kg 50x 10 °©
25 300x 10 °© 327x 107°

10x 107°

2.4

Pb



)

600x 107° 60x
10 © 1000x 10 20cm
C )
110x 10 © 300x
1078 2.4x 10 ©
pH 8.0—9.0 8.5
—8.6 pH
53x 107°
230x 107° 1x 10°° pH 4.5—6.0
( 5
5

Table 5 Environmental Criteria of Heavy
Metals of Sierozem Chernozem and Red Loam(x 10'6)

(x 10°%)
Cu Pb Cd
110 300 2.4
53 230 1
230 500 1.28

pH 7 1.28x 107°



230x 1078

500x 107°
2.7
—5.6 / 1.4—2.5
29.8—37.7m.e./100g

4.8—11.2m.e./100g
1. 15—21

1991
2 1988

3.Lepp N. W. Effect of Heavy Metal Pollution on Plants 111
—143 Applied Science Publishers London and New Jersey 1981

4 .Kabata-Pendias A. and Pendias H. Trace Elements in Soils and
Plants 75 164 CAC Press Inc. Florida 1984.
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16

3—3.5

1983

hm?

30

10

10000—30000t/a
30

3000

100

2000

CaCo,

1983

17.7km?



)

CaCo,

pH N N P P

(em me/100g ) () (x 109 (x 107%)

0 18 [7.65| 1.10 6.05 11.31( 0.25 23 0.035 1.5
18 35|7.65| 0.78 7.11 11.38] 0.03 23 0.035
35 55|7.63| 0.85 6.05 11.35] 0.19 11 0.035
55 89 |7.62| 0.62 6.05 11.35] 0.07 7 0.037 4.5

89 7.65| 0.48 5.54 |11.35|0.06 16 0.039 | 3.0
1. Cu Pb Zn As F Cr Ni
( 23
2 (x 107%)
(cm) Cu pb Zn Hg As F Ni
0 18 9.66 | 10.00 | 40.10 | 0.0097 8.67 300.0 21.0
18 35 9.66 | 10.00 | 36.00 | 0.0124 9.19 345.0 15.00
35 55 10.26 | 10.00 | 61.00 | 0.0116 9.49 360.0 12.50
55 89 9.66 | 11.00 | 96.00 | 0.0112 8.99 387.0 15.00
89 11.88 | 12.00 | 51.10 | 0.0120 | 10.24 277.0 7.50
3 (x 107%
Cu pb Zn As F Cr Ni
18 9.8 50.80 | 8.136 402.5 — 17.8
36.9 20.0 88.0 | 16.796 | 602.5 0.40 36.8
26.8 14.4 | 57.00 | 12.334 | 515.0 0.20 28.00
2. 1
( 1)
3.
23.43me/100g 5.75me/100g CaCo,

11.35 5.18 (  4)



5)

2)

1.5m

N p
pH | CaCO3 | me/100g N (x 10'6) PY% (x 10°®
7.5 [11.35 5.75 — 23 0.037 4.3
7.5 5.18 23.43 — 19 0.025 6.0
7.0 | 5.08 12.60 — 12 0.026 7.3
4.
N
( 6)
5. 8.6 4.5
5
/ /
10 | 0.5 0.3 | 0.6 | 11 | 1.2 0.34 | 0.28
50 5 2.9 | 058 | 23 | 5.2 1.5 | 0.29
28 | 0.7 0.4 |057| 8 2.8 0.7 | 0.25
4 | 4.3 2.2 o051 | 27 | 5.5 1.5 | 0.27
6 ( /g ) N
(cm) N
01 8 1.31x 107 [1.11x 10°  [J1.11x 106  1.72x 10*
18 55 3.46x 10’ [0.45x 10° P.52x 10°  0.18x 10*
55 100 0.36x 10’  [0.021x 10° [0.47x 10° 0.19x 10*
100 1.40x 100 [0.24x 10° [1.83x 10° 0.21x 10*
N /nv.dt
mg/h -
0.23x 10° 1.41x 10* 5.28 0.1358
0.13x 10° 1.13x 10* 5.08 0.1947
0.018 x 10° 0.41x 10* 4.03 0.2091
0 0.42 x 10* 3.30 0.1531
220—10000t/km? 4000—5000t/km?
1)

(



3)

4)
¢ )
C )
¢ )
1986
9 12

57

90

80

1987

20






33
82665km? « "
19948km? 24

12 38° 44’ 110° 33
35° 29’ 110° 1%

4.4—5.8km/km?

150—200m 3.4—5.8km/km?
450—600mm
230m
5.3 345.2kg
330
1 10
™3 4 5

10 (126—33) (126—34)1986 6 8



(126—25)1986 6 24
1981
MSS ™

™

¢y

€

15
®

12
)

1987 8 19
1 2
™3 4 5
2
16

16



51
®

10
(6)

1.57% 1.22%

63

.09

31.79%

47.94 54.4% 1.63% ( )
1
1
Tab.1.The ratio of two kinds of main land type’ s area
( )|[41.9(46.2|45.1|47.4|46.0 (46.2|46.8|43.1|43.4|48.0]40.4
( )|58.1|53.8|54.9|52.6(54.0(53.8(53.2(56.9(56.6|52.0(59.6
38.5 25.7
24.5 7.2 1.45
2.3
42.2 29 27.8
( 2)
7.7
24.24
12.54
65.5 ( 3)



40

( 4) ( 2)
( 20 )
2
Tab2. Structure of land use
)
44 29 27 77
55 16 29 92
30.3 51.7 18 27
36.3 45 18.7 59
28.8 47.5 23.7 49
66.4 5 28.6 98
48 .8 15 36.2 96
41.7 16.9 41.4 100
42.8 19 38.2 86
36.8 37.9 25.3 80
34 40.6 25.4 44
71.3 8.7 20 74
3.
Tab.3.Soil Erosion Index
(t/kmz) 8106112477 4028|7620 7121{11151|12601|13781|10413| 7503 (6234|3170
4.
Tab 4. The ratio of gully-hillside land
( )|39.3|45.98|50.3| 44 |[44.1|42.0|29.57(20.77| 7.4
2.
4—38
91.56 5 46.65 4 27.64
86.14 8.02



Tab 5. Ratio of evaluated land level.

5.

~ A

30.45
40.5
18.75

32.7
42.97
11.74

40.1
30.6
4.2

37.4
36
15.79

12.38
64.5
10.98

27.1
58.6
6.48

22.5
59.5
10.44

23.37
48.2
11.49

25.09
61.8
2.7

20.16
45.36
11.2

30.9
42.7
15.1

8.9
16.69
1.7

o Ok~ 0N B



(SUN 286) D0S3.0
Foxbase Turbo Pascal

1992
2. 1990
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(

)

GIS

GIS

GIS

GIS

GIS

GIS

GIS

GIS

DTM



(

(

(

)

)

)

GIS
USLE PSL 3

GIS

[1]

D

[4]



C ) GIS

GIS

)

( 1991)
1.1991
2. 1990
3. 1988 PSL

P290—299

4. 1988

P46—49



112° 02'—113° 02’ 40° 10'—40° 50’

1983—1986 “ ”
1 35 —1 150
(
) 1986—1990 “ " “
” 110 TM
(1 10 —1 20 )
(1988)
1.
1600m 1600—1800m
1800—2200m 2200
1700m 1700m
1750m 1750m
2.



¢y
)

@ -

4)

30%

63

@
€)

57

37

D

)



@
)
€)
4)
®)
3.

( )

Tablel. The Suitability Types and
Quality Classes of Land Resource in Liangcheng County

C ) )
4.82 0.93
43.55 8.40
63.39 12.23
( ) 62.99 12.15
174.75 33.75
44 .86 8.66
31.25 6.03
( ) 40.07 7.73
116.18 22.42
160.58 30.99
66.73 12.88
110 TM
1 10
33.75
9.33 24.38
14.69 7.73
C ) 30.99
12.88
4.3
3.4 2.3 3.1

3.9 1.5 2.1

22.42



1977

™
13.78

80

@

)

69.97

50.31

(15.64

24507ha.

@

3000ha. 70

15

)

—20

846ha.

30 (3)

8.3

9.7 1983
1969 9 1 10

71.43

13.5

16.8

14080ha.

4.08 7.09

1960
667ha.
2900ha.

1067ha.
2733ha.
1989

@)
17 —20

15 %)
30

®



2)

@D
1 10 TM™
19
¢)
284—290
54 —56
15 —18
78—93
2 ( )
Table2 The Types of forest Sites and the Suitable Tree Species
C D
21.73 4.19
119.19 22.98
29.22 5.63
36.00 6.94
45.86 8.84
139.10 26.81
104.61 20.17

)

1989 9 M



3. ( )

Table 3 The Types of Grassland Resources and the Calculation of Areas

)

A. 7.26 1.4
®
@
@)
@)

B. 64.07 19.15
©)
©)
™
®)
©)

C. 4405 8.77
(10)
(1)
(12)

D. 1.29 0.25
(13)

E. 5.70 1.13

(14)
(15)
(16)
an

F. 7.86 1.52
(18)
(19)
(20)

G. 5.56 1.07
@1




(11000 )

8000—9000
1247m 7000 1228m
1000 1929 1212.5m
50km?> 1931—1970
1971
1 . 113 ”
1991 5
2.
“ " 1991 5
3.
1991 5
4.

1991 5



1/3
20

350mg/L

300mg/L
1500mg/L( 2)

2084 . 4km? 2/3

)

250—400mg/L
300—400mg/L

400mg/L
500mg/L( 1)
300—1000mg/L
1000mg/L
2000mg/L 2500mg/L

10

250—



Ca(HCO5), — CaClgl +C0,+H,0

NaSi05+Ca(HCO5), — CaSiOsi +2NaHCO,

Na,Si05+H,CO5 — NayCO5+Si 0,1 +2H,05
Na,CO,

CaS0,+Na,C0; - CaCO51 +Na,S0,

NaCl
CaCl, Na,SO,
CcaCl,+Na,S0, - CaS0,! +2NaCl
CaCl,
Ca”" +2NaCl - N +CaCl,
NaCl ca** Mg**
HCO™, Co%, CaC0,
CaC0, CaSo,
Ca0 MgO0 K,0 Al,04 (
3)  Sio,
CaC0,
Caso,
Fe Al K



CO,+H,0=(H,C0,) ==H"+HCO ,==2H"+C0? ;+Ca’* ==CaC0;( )

Co,

CO,( ) CaCo3( )
€)) Co, Co,
€y €))
CaCo, CaCo,
Co, Co,
CaCo, Co, (
CaC0,) Co,
4.
. +Ca” - Ca® +2Na’
Ca** +2Na* - N +Ca”
5.
NaHCO, Na,S0,
Ca(HC0,),

Ca(HCO5),+Na,S0, — CaS0, 1 +NaHCO,



( 1) NaHCO,
NaHCO, MgS0,
MgS0,
2NaHCO,+MgS0, — Mg(HCO,),+Na,S0,
1
Nacl | Na,S0, | NaHCO, | Mgso, | Mg(HCO,), |Ca(HCO,),
0.412 | 0.559 | 1.041 | 0.00 1.579 1.740
0.733 | 1.764 | 0.00 | 0.757 2.662 3.856
0.691 | 1.263 | 0.017 | 0.00 2.968 2.339
NaHCO, MgSO,
MgSO, NaHCO,
Cl? Cl/2
C )
10
1.
300mg/L
HCO™;  Ca®
(ot
1954—1955
20t/a.km? 8u m/a 14p m/a
(o 13—20t / a.km?
5—8u m/a
c
(e o 3Cir



14t/a.km? 5u m/a
Cir
cr ey
(C
3. —
750mg/L
400—500mg/L 500mg/L
(€heh
(2C)* 3 Ss° (4)
- B)Cl
4.
« 9

10



1964 1

1981



) (
)
( 1983)
112° 02’
40° 10" 40° 50'N
1978 “
1 ™
8—10
35 —45 500m
( )
4—7km
15—20km
—30 1—3km
5—10km
10
( )
8—10km

30 1km

113° 02'E

km

25



15—20km

—15
« )
17040ha
1 10 ™
200m
450m —
—_— 70 80
6—12 5.1—12.0m 8.6m
0.8 0.6 ( D
1
Table 1.Main features of the shelterbelts
/ (m) (cm) @)
1 /6 8.1 10 0.7 1.45
2 /6 7.4 0.8 1.24
3 /6 5.1 0.6 0.60
4 /7 8.2 6 0.8 0.87
5 /7 7.8 10 0.6 1.81
6 /8 7.3 10 0.6 1.24
7 /8 7.1 12 0.7 1.36
8 /8 8.3 4 0.8 1.36
9 /9 6.9 12 0.6 2.13
10 /9 8.2 10 0.7 2.58
11 /10 6.0 14 0.5 1.56
12 1710 7.8 14 0.7 1.54
13 /11 8.4 10 0.8 1.42
14 /11 12.0 16 0.7 1.94
15 /11 12.1 16 0.8 2.3
16 /11 10.5 16 0.6 2.00
17 /11 10.2 10 0.7 1.50
18 /12 12.0 16 0.7 2.65
(1973)
( )
2—4 19
80 45
8.6m 85

380m



12.1m 230m
5—7 10—15m
10 70
11—12 12m 16cm 2m?
( 2)
12 17040ha.
51120m°
2
Table 2.Main features of the planted poplar woods
@) / (m) (cm) ()

1 270 /11 5.8 4 0.3 1.4

2 169 /11 2.4 1 0.6 0.37
3 60 /15 7.9 12 0.4 1.1

4 81 /16 10.3 10 0.4 1.4

5 63 /20 6.2 6 0.7 0.8

6 73 /20 8.0 10 0.4 1.2

7 488 /21 5.0 4 0.6 0.9

8 1270 /25 6.1 6 0.5 0.9

9 152 /25 8.2 12 0.4 1.3
10 38 /25 9.8 12 0.3 1.4
11 385 /27 6.7 6 0.6 1.0
12 1410 /28 5.5 6 0.5 1.1
13 225 /28 8.3 9 0.4 0.7
)

(Populus simonii  P. pseudo-simonii etc.)
11—28
50 20 6m
2
0.5—0.7 2.4—6.7m 4._6m
1—6cm 3.5cm 0.37—1.1m° 0.74m*
0.3—0.4 4—12cm 8cm 0.7—1.4m* 1.05m°

( )



( 2)
2 8 10
20 55 30 10cm 28cm 10cm
25 0.3
9.8m 12cm 1.4m?

(J.R.Tustin 1976)

)
(Caragana
micro-phylla C.intermedia)
10 —25 17.5
60—110cm 85cm 70x 70cm®>—210x 190cm? 140
x 130cm? 320cm
20
40
483g/m? 14 25
190g/m? 9
10 —15
3—5
24.44 0.17 1.32

0.29 15.57 ( 1984)



1983

1984

®
1973

1984

1974



60km 80km
100km
56
14km
9m 18m
0.46
1.

6.3—9.8

20km

23.34

18.2—22.7

2.1

92km

1940km?
20km
14km

97.44

1949

20m

2.74—2.85g/L



19

1929

17

24 27

38km?

(1881)

2305m

105

80m*

1588m

300m

300m

70m



500-600m
6.
26 1939 11 21 1—0.8m
7.
11

1km 718

8.

23000
2

n (WEI)



1258m

(ET)- ET=0.4(Td+Tw)+15( Td Tw
o F )
(_6) (+3)11 13 ” 13 _1”
1
9
J/m?.h.
-1400) (= 160) 12
-200 300 -50 -200 -300 -600
2
5 6 9 7 8
6 9 7 8
428mm
1748 2215mm 60 7 8 9 5.1 1
-13.6 7 20.6 6.5
7 8



3 7
8 20 9 5 24
27 23
3048
1/2 1021
2.
(Camping
Tourism) 12
200
3.
4.
4
)
( )
5.



1989
11747

1986

1988

1988

1989

53.4

1991

3.5



60

1963 8

1979

1984

1986

1984

2621 . 6km?

1963

90km

1986

(1990)

436 .8mm

" (1982)



(1992)

1500km?

(46.2061+ 0.8256)MaBP

(1986)
(1986) 46.2MaBP
(Es)
EZ
( 1340m) ( D
3 0.5 4cm
3m
2.5 3.0m
Im
CaCo,
( 10° =) im
(Gleditschia
japonica) (Albizzia julibrissin)

200Km



5 6m ( 1979)
2.90 7.69 2.08
RZOS

46.2MaBP

3a) ( 3b) 1950 2200m
1600 1400m 1350m



800 1000m
2200m

(800 1000m)

7 (

1340m 1950
( 1986)
100m
—  ( 45°)
« 4
241.82m
(1979)
( 1980
14C
1990)



(1964)

Fe,04

(20 25)x 10%aBP

~

(6 7.50)x 10°aBP

(

1990

1990)

1881

1990
250mm

1900

30

Si0,/A1,0,

335km?

cw

1992) 1

87
1960

71.6



40

1989
65.58
« 1 2
1 1986
(G /)
2197 1442 6303 3.43 2.31 8.32
2177 1802 5073 4.06 2.68 7.16
4113 2590 7758 4.77 2.91 9.73
2 1988
( ) ( )
3.66 5.62 1.28 2488 3597 1153
3.09 4.46 1.92 2127 3064 1330
2.17 3.32 1.24 1893 3019 975
1989
42 58
1800 600



89

1989

1989

100

2511.8

440.7 23.6

90

40

63



o
@
3)

4)

®)

@

€)

€)

4)

1.5

43

2000



( Ma)

1984 1987
11.25 9.39
26.24 21.30
4.87 5.69
0.38 0.48
43.34 36.86
4 1989
() ()
1675.68 59.69
664.44 51.21
507.9 57.90
427.51 8.05
302.62 88.88
277.17 82.11
245.85 85.53
243.14 57.33
143.05 42.53
141.59 67.37
88.50 46.37
79.40 56.96
71.53 44.24
55.75 38.14
55.75 36.55
44 .87 53.13
41.60 48.50
32.41 9.45
20.64 60.79
15.39 4 .54
133.4




30
1/5

22.8
5.1

4.6
100

1989
35

CAD CAT
40

1989
5.7

10

30

44000

40

7000

11.5

1989

20
20

3.7

30
14

15
1/5






39° 116°

11.8 7 26.1
—4.7 634mm

1600—2000m







am
Y4 7220+ 110aBP

5m ¢ 9515+ 230aBP

( 14¢ 10750+ 150aBP 4.65—
5.8m 14¢ 9930+ 150aBP)

1.7m Y4c
4990+ 120aBP 4m 5110+ 150aBP 1.8—2.6m
e 4730+ 115aBP 1.4—1.8m 3490+ 110aBP

9—10

1555  ( 3B )

205 * ? 608

“ ” 1699 (
38 ) 13 ”



( 10 )
BP11
7.6
2 6.7 7.3
14 2
15
13
40
BP3.25—5 t4c
360aBP 18000
5 12m
8—9m
—8
2.
1
) (12000—8000aBP)
Y4c 9930+ 150aBP
3.0—2.9m

13.7

52.5
46
55

37.3
5.6

18300+ 410—10200+
5.6—8.5

17m

1.2

4.65—5.8m
7.8

8930+ 120aBP
@)



(8000—3000aBP)

e 7200aBP 5000aBP
7m e 4420
+ 90aBP 4.5m 4 4530+ 90aBP
5m e 4685+ 100aBP

5000—4000aBP

8000——6500aBP

7.8m
63
5620+ 110aBP
( 1.7m 14¢ 4990+ 120aBP)
( 1.8—2.6m 4¢ 4510+ 110aBP)
5000—4500
(3530+ 100aBP) (3400+ 100aBP)
3000
3) ( 3000 ) 3000
3000
2100
1400
3000 (
)
770— 25 ( @ — )
25—581 ( )



581—907 ( )
960—1276 (
1—2
1618—1700  (
1.
2.
3.
1. 1984 ( )
2. 1989
) 4

3. 1984
4. 1988
5.
6. 1985

7. 1978



10.

11.

12.

24

1984
1980
22
1982

1984

1984

30000—10000

10000

30000



(
) ( ) ( ) 1988 1.4 7 10

1957—1979 (1 2 )
1980—1986 (1 )

)

(12 30)
1
1 C  win?)
The direct radiation and solar radiation
by various components at midday ofsky clearin the Beijing urban area

1 4 7 10

237.3 237.3 237.3 237.3

97.3 146.1 201.3 160.5

421.2 347.3 237.5 337.1

612.0 637.1 691.7 632.9

1 237.3W/m?
17
a )
421. 20/m? 30

237.5W/m?

17
1 1—2hPa(



1.9hPa) 97.3W/m? 7

25.4hpa 201.3W/m?
1 612.0W/m*> 7 691 . 7W/m?
10
10 ( %) 1 4 7 10

5.57MJ/m?  14.77MJ/m* 22.46MJ/m*>  9.75MJ/m?

)

2 CC wmd
Daily avereage value of the global radiation direct solar radiation and diffuse
radiation in the Beijing urban area and the subusbs

“§::::\\\\\\ © ©) ©
M1 4 7 10 1 4 7 10 1 4 7 10

8.18 |21.67(27.06|13.01(5.57(14.77|21.14( 9.75 |2.61| 6.9 |5.92| 3.25

11.24122.91(27.62| 14.08(8.19|15.75(22.46]10.57(3.05|7.29]5.16( 3.51

12.10(25.42|31.81|17.87|8.86(17.77|27.76|12.19|3.24|7.65(8.04| 5.68

3.06 | 1.24) 0.56| 1.07 {2.62| 0.98 | 1.32| 0.82 |0.44(0.39|0.76| 0.26

27.2| 5.4 | 2.0| 7.5 |31.9( 6.2 | 5.8 | 7.7 |14.4( 5.3 |14.7| 8

3.92 | 3.75| 4.75] 4.86 (3.29| 3.0 | 2.63 | 2.44 |0.63(0.75|2.12| 2.43

32.3114.7(14.9] 27.1(37.1(16.8 | 11.1| 2.0 |19.4| 9.8 |26.3| 42.7

)



37.1 ) 7

10 )

11.1

3

2.62M3/m?(

31.9)

10

(

area and the suburbs

1
3.29M3/m?(

22
1 4 7 10 (

MI/m?)
Daily avereage value of reflected radiation and reflective index in the Beijing brban

5.8

1 4 7 10
() () () )
0.0217 15.8 0.0301 12.0 0.0446 11.1 0.0295 12.0
0.0368 21.3 0.0476 19.2 0.0508 19.2 0.0447 20.1
0.0501 29.1 0.0548 22.4 0.0567 22.4 0.0545 24.2
3 0.0314MJ/n?
12.8 0.0449MJ/m? 20.1
0.0449M3/m? 24.8 12



1957 —1979 (1 2 ) 1980—1986 (1 )

1(a b)
1 30 60
30
1960 60
1983
1983 30
1983 1983
« )
30
30
60 0.0159M3/m* 70
0.0184MJ/m?> 80 (1980—86 ) 0.0214MJ/m?
) 10
16
() 1957 1986
1983 (
)
1

1983 3(3) 194
2. 1983 4(1)



37

) 1988

131



1988 6 1518 (

( )
6 18 1
2
R=(Q-R)-F €))
Rg Q R
Q-R) F
AQ-R @
Q R
20 4
1988 6 15—18 ( D

25.94MJIm™2 27 .06MIm™2 4



1 Mm%
Tab.1 The radition sum of urban and suburbs in Beijing

6 15 16 17 18
25.21 27.83 25.48 25.24 25.94
26.27 29.87 26.33 25.79 27.06
« 2
3.8MIm™2
5.8MJIm™2 2.0MIm™
2 MIn~2)

Tab.2 The mean reflexive radition of buban and its suburbs in Beijing

6 718 9 ([10|11]12|13 |14 | 15| 16| 17 | 18

1.0112.913.9|14.8]5.2|5.6/5.9|5.7|5.5|3.8|2.5/1.9(0.67( 3.8
3.415.5|6.7(7.7(8.4|8.1|8.1(7.5|5.6(6.3|4.9|2.6(0.74| 5.8

3 MIn~2)
Tab.3 The absorbing radition of every time of urban avea and its sububs in Beijing

6 7 8 9 10 | 11 | 12 13 | 14 | 15 [ 16 | 17 | 18

8.09120.8(31.2(40.4 (45.9(46.4|47.9 45.6]|39.5|33.7|25.3| 6.5 |3.8|30.4
12.4119.7)124.5|37.8 |41.4|43.8(46.8 44.7|39.2(32.7]24.2|12.8|3.9(29.5

6 15—18 30.4MIm™2 29.5MJm™2
3.1
2.
F=55528x 10° T*(0.39-0.058e) +(T¢ - T*) 3
F T T, e



4 .59MIm™2

6.44MIm™2

4 MIn2)

Tab 4 The daytime sum of effective radition of urban and suburbs in Beijing
6 15 16 17 18
4.48 5.56 4.94 4.85 4.95
6.45 6.52 6.57 6.23 6.44
3.
5
( D
15
5 (MIn~2)
Tab.5 The mean values of radition balance of urban and its suburbs
in Beijing
17.75 19.4 -1.51
13.6 16.8 -2.41
1
22 5
1 20
19
1.
1988 6 15—18 4 ( 2

@
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13—16

3.3

10—12

15—16

22

14—16
5 9
19—23
.
17
20 4
5
1/3 3
15
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1985

1986

1983

1988

1985



(

)

NE70°

61.8

2900KM?

38.2



(cm)
0, O 182
O 222 0
0, 011 168 —252
Oy 46 93
35 79—97
3 3c 29
39 59
22 33—267
? x  21—108
0 50185
1 1m
1c 14—70
Zgi 76— 204
ch 20-191
Zox 116 — 458
Zit  39—252 (
Zin 38 —142
Ziy 204 —3315
Zjy  29—81
Zog 1438
Zeg 67 —285
Zet  76—356
Zoh  31—105
Zoe  35—329
2000

700 800m



778m
800m

600 700m

500 200
200 300m

230Th/234U
30
+5.218x 10%a

31.949x 10*a A
- 3.995x 10"a

, +3337x 10'a
29.892x 10%a \
- 2.726x 10%a

+7.727x 10%a
28.750x 10%a - 2.159x 10*a

+6.244% 10%a
33.499x 10%a -4.498x 10%a

+4.757% 10%a
36.674x 10%a -5.015x 10%a

+0.266x% 10%a
6.475x 10%a -0.267x 10*a

+0.362x 10%a
7.054x 10%a -0.328x 10%a

+0.216x 10%a
5.486x 10%a -0.239x 10%a

+0.318x 10%a
8.068x 10%a -0.314x 10%a



40

90
)
) 1500
“( )
1981
1200 “ "7
1200
4000
10082
1000
5 13 ”
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1000m

7500m

1000m

1000m

1500m

800m

1500m

1500m
2000m

2000m

2000m

2000m

5000m

500m

2000m

500m

1000m

500m

1300m

1700m

2700m

5000m
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6 3000 m
1) 80
(38m)
7 613m
2) )
250 m
3)
93m 260m
4) 230m
5) 70m x 40m x 30m
2000 m
5

@
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€)
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750km? 395. 4km? 700

1991 4 5
85 355
)
(@)
3m? 6000
1000 /m?
8.3  500—1000 4.5  100—500 20.7
100 66.5 ( 1 2 1)

€




Y=Ae®

1
Tabl.Averaged month rent feature
) ( 363)
1 6000-2000 12 3.3
2 2000-1000 18 5.0
3 1000-900 0 0
4 900-800 4 1.1
5 800-700 2 0.6
6 700-600 6 1.7
7 600-500 4 1.1
8 500-400 5 1.4
9 400-300 9 2.5
10 300-200 18 5.0
1 200-100 43 11.8
12 100-90 3 0.8
13 90-80 27 7.4
14 80-70 20 5.5
15 70 —60 21 5.8
16 60-50 36 9.9
17 50-40 25 6.9
18 40-30 40 11.0
19 30-20 3 8.5
20 20-10 29 8.0

¢y



2

Tab 2.Averaged month rent of freguency

V .
) vy f; == (n=363) |PO=F(i)/
n
1 | e000-2000 | 12 0.033 0.825x 107
2 | 2000-1000 | 18 0.050 0.5x 1074
3 | 1000-800 4 0.011 0.55x 107!
4 800-600 8 0.022 0.11x 1073
5 600-400 9 0.025 0.125x 1072
6 400-200 27 0.074 0.37x 107
7 200-100 43 0.118 1.18x 107°
8 100-80 30 0.083 4.15% 1073
9 80-60 4 0.113 5.65x 107
10 60-40 61 0.168 84x 1073
11 40-20 71 0.196 9.8x 1073
12 39 0.107 5.35x 107
Y X A_B
D) Y'=A’ +Bx Y=InY A'=InA
Y'=4.883+(-0.000167)x
R=-0.42828
RO.OOl- 70:0-3799 R
Y:132 026—0 .000167x
( 2)
(0.5km )
Ckn )
3)
830 /m?
6000 /m?
( 4)



(bidrent)

4)

5)

3)



900m?

39
« 3
3
Tab 3 comparison of Averaged month rent
( /n?) ( /md)
1 150 7.7 546.6
2 100 6.16 55
3 30 4 30
7.2

V=737x 12/0.072=122-832 - m?
V=87.5x 12/0.072=6252 x m?
10 2 1
1500 625



1988
3.08
150

7.1 9 7.6

3. 1990

100 30
C 3
1/3
1984 6 P34
1989 133-134

25



70

100km?
34m
1/1000——1/2500

640mm




1989

44 .61 14.44 8.53
6.79 5.66
200
1. 1959 1975 1983 1989
6—8 100km?
1 25000
2.
1 25000
10
1.
1989 ( ) 10
1.
11989 (hm?)
Tab.1 the size(ha) and distributed propotion patches in 1989
111.4(313.9(1834.0(1346.7|121.5| 52.5 20.7 6070.4 |135.9(18.5
( )|1.11)3.13| 18.3 | 13.4 [1.21| 0.52 0.21 60.6 |[1.36(0.18

60.5
36



o

i=1

H=-a P, log, P

n Py K
0.61 1.92 0.69
2.
2 1959 1975 1983 1989
30
2 (hn?)
Tab.2 the size(ha) of different lanscape patches of the some time
1959 1975 1983 1989
1699.5 120.0 102.1 111.4
326.7 723.4 663.0 313.9
46.9 2197.9 1667.1 1834.0
1554.0 1822.7 1926.8 1346.7
85.2 106.1 116.9 121.5
41.5 49.8 88.7 52.5
3230.9 4408.9 5178.1 6670.4
656.6 242.5 40.5 20.7
91.3 112 111.7 135.9
1868.5 426.9 134.7 18.5
€)) 1950 )
1959
39.3 1975 2.7
1959 1.1
49.8
1975
)
70
1989 50
1983 1989

10



70

®)
1959

1989
K L 1
AO
A, n
3
3
Tab.3 the changes of patches
1959-1975 1975-1983 1983-1989
) ) ()

+5.09 -10.90 -13.27
-15.30 -0.50 +1.47
+1.30 - +3.31
+27.2 -3.40 -

+1.00 +0.70 -5.80
+1.56 +0.86 +0.64
-1.14 +7.5 -8.4
-8.9 -13.43 -28.00
+1.96 +2.03 +2.68

30
) 70 80 90
( 2)
)  /kn)

( /km?)

70



30

10

1983 4
v
4 (1983 )
Tab.4 the diversity index of landscape of clitellum in 1983
1 2 3 4 5 6 7 8 9 10
0.64] 0.71]|0.97 1.23|1.57 1.84|2.14|( 1.62|1.24]0.75




30

5

Tab.5 the diversity index of the landscape
pattern in the suburban ecotone in different times

1951 1975 1983 1989
0.79 0.76 0.64 0.61
2.81 2.40 2.14 1.92
0.99 10.88 0.75 0.69
2 5 7 8

1.
No.l 75-84
2.
1991.232-250

1990.Vik



D

7000

) ( 2-a)
1.1km 5.1m

) 0.25m
) 0.16m
€)) 0.59m
%) 0.75m
®) 0.85m
()

0.64m
@ 0.43m
®)

1.50m

l4c 4790+ 90aBP 5000

) ( 2-b)
m
3.87m
1m
0.42m



0.85m

0.17m
0.68m
0.60m
0.20m 14¢
6500aB.P.—5000aB.P. 5000aB.P.
) ( 2—c)
0.76m 1.3m
4.45m
0.26m
0.22m
0.13m
0.50m
0.28m
0.76m
0.58m
0.47m
0.44m
0.93m
14¢ 7035+ 95aBP 14¢ 3585+
80aB.P. 3000—7000
) ¢ 3
64
( 5.10—2.70m) - - -
43.4 16
19.7 26.7 17.4

47.3

( 2.70—0.90m) - - -
51.6
35.9



(  0.90—0m) - - -

58.4 32.6
e 5000aBP—2500aBP
2500aBP—1600aBP
1600aBP
) « 4
40
( 3.87—2.23m) - - - 38
11.5 15.6
57.8

( 2.23—1.11m)

. 2.23—1.61m) - - - 30
18.4 6 1.1

,( 1.61—1.11m) - - - 20
6

( 1.11—0.56m) - - -

20 10
Y4 6435+ 95aBP—5165+ 90aBP
5000aBP—2500aBP 2500aB-P—
1600aBP 1600aB.P.—
) ( 5)

47



25.8

( 4.45—2.50m)

1(
8

2(

(

(

4.45—4.03m)

14

4.03—2.50m)

7.2

2.50—1.46m)

1.46-0.50m)

70

14C

50

12 64

20 10

- - - 80

7035+ 95aBP—4570+ 90aBP

4570+ 90aBP—3585+ 80aBP

140
7000-6500 1
- 6500—5000
5000-2500
2500—1600 2

- - 1600



7000

7000aBP—6500aBP

6500aBP—5000aBP

2
5000aBP—2500aBP
2500aBP—1600aBP
1600aBP -

7000
1. 6500aBP—5000aBP
2—3

2—3 [8] 2—3 1

2. 5000aBP
4000—5000aBP

1. 7000
2.

7000
3. 5000

14C

14

5000aBP

7000
7000aBP

14C



1986 20000
17 3
1977 1
1979
12
1989
1987
1978

1980



(GIS)

™

(overlay)

B T
X= [Xl X2 XS Xh]

F = (1-m)In[p(w,)] +§1{|”[rs A{w, XS)]}
re S 4

F =max[F; ()] (=1,2

M)



0=+ Efy w3

r PRS

q

440 124°

470.6mm

113° 50

40° 20°

6

3)



Fj (X):PRS+PPotent|on+PDlMAO+Pdogree

pRS ™

PPotentlon
PDIMAO

Ddegree

2



() (%) (%) (%) (%) (%) (%)
1 0 100
2 0— 05 5 5— 15 35— 45 45— 55
3 05— 1 5— 15 65— 75 15— 25
4 1— 15 5 45— 55 15— 25 20— 30
5 | 15— 25 5— 15 75— 85 5— 15
6 25 85— 95 5— 15

2
(%) (%) (%) (%) (%) (%)
1 100
2 5 5 10— 15 60— 70 10— 15
3 5— 15 15— 25 65— 75
4 65— 75 10— 20 5— 15 5
5 60— 70 | 25— 35
6 100
3

(mo/L) (%) (%) (%) (%) (%) (%)
1 500 65— 75 20— 30 5
2 | 500— 1000 30— 40 25— 35 10— 20 5— 15 5— 15

4.5



94.1

() (%) (%) (%) (%)
1 1.0— 14 0 10 20— 30 60— 70
2 14— 18 0 20— 30 60— 70 10
3 1.8— 20 15 60— 70 10— 20
4 20— 24 50— 60 30— 40 5— 10
5 24 70— 80 20— 30 0
5
() (%) (%) (%) (%)
1 600 80— 90 10— 20 0 0
2 600— 800 30— 40 60— 70 0 0
3 800— 1000 5— 10 70— 80 10— 20 0
4 1000— 3000 0 0 70— 80 20— 30
5 3000— 6000 0 0 20— 30 70— 80
6 6000 0 0 10— 20 80— 90
3
Fj (X):PRS_I_PPoterti0n+Pdegree
GIS
™
6 7
1 10
91.7



(%) (%) (%) (%) (%) (%)

2.7 4.5 52.1 30.7 7.5 25
3.2 4.0 48.3 30.9 10.5 2.8
91.7%
7

VoA

(%)

2.95 40.4 533 11.43 20.32 1753 | 2.03
26 34.7 6.1 17.8 20.8 18.8 43 88.5
2.6 38.1 5.8 119 20.4 173 4.0 94.1

1.Swain P_H. Richards J. A. and Lee T., Machine Processing of
remotely sensed data Symposium(1985)PP211-218.

2.Peng wang Lu and Li Tian jie Proceedings of the 11th Asian
Conference on Remote Sensing P-13-1 13-6



COD

)

(

f—N— (—

el e

N\ (o



20

1
70
(1982)
2
C )
3w«
4
(
5
( )
(PDM-PS)
PDM-PS
( PDM PS
( )
( ) CoD

@ ( )



&)

€)

©) « )

®)

(
)
) 23 26 ¢ X D
coOD -
¢ ) ( 1
1 (Cob)
VQS VQE Vee Ss SE Ce Cs C
(m°/d) | (m/d) |(mg/L)|(mg/L) (mg/L)

0.808 | 0.20( 0.80 |160331000( 430868 | 304.8 | 19 20 | 25
0.791|0.40( 0.80 104870000 2164 |392.3| 10 |[15| 20 | 25
0.512 | 0.10 0.70 | 38908000 |1200000| 284.0 | 12.5 [15| 20 | 25
0.820 [ 0.20| 0.20 | 11838500 | 235260 (1427.4| 16 20 | 25
4.268 [ 0.15| 1.20 | 4182710 | 561726 | 92.2 14 [15] 20 | 25
2.536 | 0.15( 0.80 | 4188950 | 730685 |478.3 | 21 20 | 25
1.694 |1 0.20| 0.80 | 4743780 | 461096 | 424.2 | 13 |15 25
2.222|10.20( 0.10 | 1474020 | 290110 (2161.3| 23 20 | 25
2.266 | 0.20( 0.80 | 185355 | 443014 |454.7 | 18 25
1.28410.20| 0.20 | 1295700 | 127644 |11068.9| 14 |15| 20 | 25
0.669 | 0.20| 0.90 | 90959688 | 320493 | 356.9 5 15| 20 | 25
0.971|0.25( 0.70| 1957130 | 79534 | 536.9 6 15| 20 | 25
1.738 1 0.20| 1.00 | 9315770 | 153600 | 213.0 | 24.7 25
1.09410.20| 1.10 | 608964 | 244284 |161.6 | 4.7 | 15| 20 | 25
1.23110.10| 1.20 | 62379200 | 191283 | 76.7 | 9.1 | 15| 20 | 25
1.311 | 0.20| 0.50 | 75608200 | 182346 | 774.8 | 8.3 | 15| 20 | 25
4.616 [0.20| 1.10| 782785 [ 259200 (139.7 2.7 [15]| 20 | 25
0.878 [ 0.20| 0.70 (141317000 170630 | 500.9 6 15| 20 | 25
0.825 | 0.20( 1.20 [135554000( 205973 | 25.3 9 15| 20 | 25
2.839|0.20( 1.00 (631138000 411428 | 130.3 | 10.7 15| 20 | 25
0.253|0.20( 0.80| 6994080 | 148060 | 456.0 5 15| 20 | 25
1.094 [0.15| 1.10| 27126800 | 613616 | 199.9 6 15| 20 | 25
1.339 | 0.20| 1.00 | 11694400 | 106262 | 278.0 5 15| 20 | 25
1.73910.20| 1.10 |109117000| 454767 | 174.4 6 15| 20 | 25
1.225 | 0.25] 0.40 | 11138400 | 102055 | 872.9 | 10 |[15( 20 | 25
1.277 |1 0.20| 0.10 |115121000| 225479 |2150.6] 9 15| 20 | 25

(1)VQs Ve Vee

(COD)



2Q—
(Egsz_____
(4)E§E_____
(E»Ejs'____
(6)C,——COD
¢ )

100

(COD)
(COD)

Ol

15mg/L (COD)

PDM-PS

(kg

(

)

5

10

15

20

25

30

6741

48200

103500

148900

199300

246700

280800

347700

4027

17770

30240

40210

48750

56830

64820

72960

24.82

181.7

397.5

570.2

756.1

951.3

1164

1400

135.2

699.4

1322

2244

2493

2990

3583

4331

98.56

192.8

276.7

404.4

411.9

492.7

571.1

641.6

32050

206300

404100

587500

740400

923200

1066000]

1326000

697.6

3720

6964

9897

12590

15270

18130

22150

302.4

2047

3998

5742

7346

8948

10610

12380

48620

54000

118600

191500

275300

359800

428400

510400

10670

67510

148200

216200

292300

365000

418500

521200

143.0

883.6

1710

2451

3139

3823

4560

5345

18550

116400

238000

343800

427200

530500

606100

752000

6471

62310

139600

215900

290200

363100

450800

559500

1577

25850

85040

149600

231900

312900

420500

564500

3720

15250

25690

35260

41620

48860

57100

60770

1700

15510

34350

71840

91180

112600

134700

160000

542.1

5162

12160

25280

27310

34870

44240

51820

2067

25450

68330

116000

171000

216500

293900

367900

791.6
9194

3853

38280

7331
83240

10770
128200

13530
145600

16770
192000

19660

241200

23660
268000




(COD)
15mg/L) ( 10 )

25mg/L(  4)

20mg/L (COD)

(kg

1 5 10 15 20 25 30

2370

15600 | 31490 | 44530 | 57130 | 69580 | 82430 | 96040

13460

97470 (209300]301100 | 402900 | 498900 | 567900 | 651500

12080

53310 | 90730 |120600 | 146300 | 170500 | 194500 | 218900

2374

7178 | 11700 | 15110 | 18000 | 20920 | 23730 | 26380

148.9

1090 | 2277 | 3421 | 4537 | 5708 | 6982 | 8402

493.7

2531 | 4759 | 8197 | 8715 | 10690 | 13140 | 15270

65.48

264.4 | 434.0 | 566.2 | 678.1 | 783.0 | 886.1 [ 990.8

591.4

1157 | 1661 | 2426 | 2472 | 2957 | 3427 | 3850

24040

154800 | 303000 | 440700 | 555300 | 692400 | 799200 | 994300

514.0

2741 | 5131 | 7293 | 9276 | 11250 [ 13290 | 15450

240.5

1542 | 3012 | 4325 | 5533 | 6740 | 7992 | 9321

3333

37020 | 81310 131300 183700 | 240400 | 287000 | 368300

7484

47330 |103900| 151500 | 204900 | 255900 | 293400 | 365400

204.7

1271 | 2465 | 3538 | 4535 | 5542 | 6600 | 7740

28850

181100 | 370200 | 534800 | 664600 | 825200 | 942800 | 1170000

11480

112700 | 271500 (393700 | 529100 | 710300 | 817100|1014000

3436

55880 (178400331800 | 481000 | 695600 | 934700 | 116100

5571

22840 | 40710 | 52630 | 62130 [ 72950 | 85260 [ 91040

2645

24120 | 53430 | 82910 | 111800 | 142100 | 184500 | 218600

813.2

7744 | 19010 | 29110 | 40550 | 51800 | 65740 | 82990

3215

39590 |104600|177700 | 261900 | 356900 | 448200 | 561400

1583
16860

7707 | 14660 | 22110 | 28390 | 33340 | 39340 | 45930
70470 [144500]235000 | 267000 | 351900 | 442200 | 491400




4

25mg/L(COD)

100

)
(kd/d)

1 5

10

15

20

25

30

14190

98710 194400

282200

351900

438400

501500

577900

20220

144600 310500

446600

597700

740100

842400

1043000

20140

88850 151200

249300

298700

325200

385100

414800

5340

16150 26330

34000

40500

47080

53900

61410

273.0

199.8 4175

6272

8318

10460

12800

15400

305.2

1414 2521

3485

4371

5264

6202

7216

811.4

4196 7932

13460

14960

17940

21500

25980

451.0
229.2

603.9 709.7
925.5 1519

797.3
1982

878.7
2373

997.1
2740

1116
3101

1203
3468

1077

2096 2996

4401

4484

5180

6077

6874

16020

103200 202000

293800

370200

461600

532800

662900

330.4

1762 3299

4688

5963

7232

8544

9931

12.03

119.6 255.3

413.2

575.7

754.8

959.5

1205

161.7

1037 2025

2908

3720

4532

5373

6267

1806

20040 44050

71110

99480

126400

158700

189200

4293

26980 59260

86460

116900

146000

167400

208500

259.2

1602 3101

4444

5691

6948

8268

9690

39520

245800 502500

725900

902100

1120000

1279000

1587000

16700

164000 394900

572600

769600

1033000

1189000

1475000

5210

86000 264600

492300

763100

1034000

1890000

1865000

7422

30710 52150

67760

86870

101800

108700

126700

3690

32740 72520

112500

153700

201900

241500

286500

1084

10320 24680

40090

55770

71180

90260

104900

4364

53730 144400

245100

361200

457100

620400

776800

2375
24520

11560 22430
102500 210200

31590
341800

40640
388300

51850
511900

60550
643300

70450
714800




1. 1987
1982

1988
4. 1989
5. 9(3)
57 60 1983

6. ( )
1990( 1) 102 108



1986 5
SD-130

SD-131

SD-132

1986 11

SD-149

SD-150

1988 8
SD-192

t4c (SD)

14¢ 104
1982
14C
104
1950
5568+ 30 1o
( )
(116° 27.2'E 39° 54.4'N)
23000+ 490
8.30-8.33m 5
23880+ 540
8.40-9.00m 6
40000
12.00-12.10m 10
( )
(115° 57’E  40° 28'N)
5585+ 90
1.65-1.75m 1004
9085+ 120
SD-149  40m 1.85-2.00m 1005
( )

(114° 27.5°E 41° 22'N)
8850+ 110
0.40-0.50m AC-1




SD-193 9220+ 120

0.75-0.85m AC-2
( )
SD-242 5605+ 90
1989 8 (115
° 10'E 40° 31'3" N) 1.55—1.60m
( )
1987 5 1 (114° 5’E 40° 12'N)
SD-179 5360+ 95
0.41-0.90 B2.2
SD-1.78 9830+ 130
0.90-1.00 B2.2
( )
1986 9 (112° 25.5'E 40° 28'N)
SD-133 40000
6.32-6.42m
SD-134 40000
5.62-5.67m
SD-135 36865+ 2295
4.42-4.52m
SD-136 8605+ 110
2.47-2.77m
SD-137 1910+ 70
0.77-0.97m
( )
1986 9 (112° 1T’E 40° 21.3'N)
SD-138 40000
10.75-10.85m
SD-139 3785+ 80
0.55-0.65m
( )
SD-140 1030+ 70
1986 9 (112° 22.5'E 40°

25.8'N) 2.08-2.20m

SD-141 5950+ 95
1986 9



(112° 44_.8'E 40° 31.8'N) 1.80-1.85m TI1-

( )
SD-142 4345+ 90
1986 9 62km  (112°
12.5E 40° 27.7'N) 0.95-1.10m
( )
SD-142 1540% 70
1986 9 (112
° 19.5'E 40° 35.5N)  0.30-0.40m
( )
SD-151 7260+ 105
1086 8
1 (116° 43'E 43° 10N)  1.00-1.30m
( )
SD-159 610+ 70
1987 7 (109° 35°E
39° 50'N) 1.40-1.60m 87-72
( )
1987 7 (108° 50°30" E 38° 32'50"
N)
SD-161 4345+ 90
0.80-1.00m 87-19b
SD-160 6475+ 95
1.80-2.00m 87-29d
( )
SD-162 6425+ 95
1987 7 (111° 8'10" E
39° 46'N)  3.20-3.40m 87-5b
( )
SD-164 4625+ 90
1987 7 (108° 472" E 37
° 58'45" N) 1.10-1.30m 87-30b
( )
SD-165. 4580+ 90
1987 7 (111° 17°20"
E 39° 2510" N)  2.70-2.80m 87-24b
( )
SD-166 4450+ 90
1987 7 (110° 17'50"
E 39° 39'15" N) 2.20-2.30m 87-1
( )
1987 7 (108° 30°50" E 37° 43'20

n N)



SD-167

1.80-2.00m
SD-169
3.00-3.20m
C )
SD-176
1987 6
(116° 27'E 43° 16'N)
« D
SD-177
1987 6
(116° 27°E 43° 16'N)
( )
1987 12
SD-180
1.18-1.25m
SD-181
0.75-0.80m
( )
SD-182
1987 12
40° 30.5'N) 0.48-0.52m
( )
1987 12
38.5'E  40° 36'N)
SD-184
0.25-0.32m
SD-183
0.40-0.44m
1987 6
18.2'N)
SD-187
1.16-1.21m
SD-186
1.56-1.61m
( )
1988 7
(117° 20°E  43° 12'N)
SD-188
1.10-1.20m
SD-189
5.80-5.90m

( )

6155+ 95
87-41a
10490+ 135
87-41b
8050+ 110
1.70-1.90m
6765+ 95
0.40-0.60m

(112° 30.7°E  40° 30.5'N)
7655+ 105

2055+ 75
2370+ 75
(112° 30.7'E
(112°
545+ 70
1930+ 70
« )
(116° 50.2'E 43°

1575+ 70

1655+ 70

1400+ 70

1725+ 70



1988 7
(117° 32’E  43° 14'N)
SD-190
8.00-8.30m
SD-191
4.20-4.30m
« ) 1988 8
(105° 49'E 38° 34'N)
SD-194
0.60-0.70m
SD-195
0.30-0.40m
( )
1988 8
43° 23'N)
SD-196
4.40-4.55m 4ca
SD-197
5.00-5.20m D4C-2
SD-198
5.80-6.00m D4C-3
SD-201
8.10-8.30m D!*-6
( )
1988 8
10'E  43° 24'N)
SD-204
0.15-0.20m
SD-205
0.33-0.40m
( )
SD-206
1988 8
(116° 39'E  43° 24.5'N) 0.20-0.30m
( )
SD-207
1988 8
(116° 39'E  43° 24.5'N)
( )
SD-208
1988 8
° 29'E 43° 14.5'N) 1.20-1.23m
( )

SD-209

800m

3565+ 80

No.18.1

1565+ 70

No.18.2

2135+ 75

(116° 38°E
15695+ 210
21045+ 370
22820+ 460

29620+ 1010

(116°
6725+ 95

D-3-C7
6195+ 95

D-3-C8
6075+ 95

D-3-C9.
8265+ 110
D-3-C10
825+ 70
(116
D-3-C1

6130+ 95



1988 8

(116° 26.7'E 43° 15.3'N) 0.70-0.73m D-3-C2
( )
SD-210 4525+ 90
1988 8 (116°
34.5'E 43° 20.1'N) 0.15-0.19m D-3-C3
( )
SD-211 1495+ 70
1988 8
(116° 40'E  43° 23.3'N) 0.10-0.20m D-3-C4
( )
1988 8
(116° 40'E  43° 24'N)
SD-212 1765+ 70
0.18-0.30m D-3-C6.
SD-213 1785+ 70
0.33-0.40m D-3-C11
( )
1988 8 (116° 3.5'E 43° 56.7'N)
SD-215 2330+ 75
0.38-0.45m st4c-2
SD-214 26045+ 725
1.75-1.78m st4c-1
( )
1988 8 (116°
37’E  43° 35.5'N)
SD-216 1325+ 70
2.58-2.62m T,-C,
SD-217 1155+ 70
1.74-1.76m T,-C,
SD-218 440+ 70
0.24-0.27m T,-Cq
( )
1988 8 (116° 4.5'E 43
° 16.5'N)
SD-220 1390+ 70
0.16-0.19m 2 -C
SD-219 1455+ 70
0.20-0.25m 1 -C
SD-221 3115+ 80
0.40-0.50m 3 -G



( )

SD-228 1935+ 70
1988 7 (112°
34E  40° 34'N) 1.95-2.00m No.15
( )
1988 5 (112° 20'30" E 40° 36'N)
SD-230 4515+ 90
1.50-1.60m 11*
SD-229 8490+ 110
2.60-2.70m 7*
( )
SD-231 8795+ 110
1988 7 (113°
20'E  40° 20’'N) 3.20-3.25m
( )
SD-232 7175+ 105
1988 7
(113° 27°E  40° 19'N) 4.80-5.00m
( )
SD-233 5220+ 90
1988 7 17e
48'E  43° 28'N) 1.56-1.96m @1
( )
SD-234 3190+ 80
1988 7 (
)(119° 40'E  43° 3'N) 4.50-4.90m 1
( )
SD-235 2380+ 70
1988 7 10
(118° 59'E  42° 53'N) 1.55-2.00m 21
( )
SD-236 7605+ 105
1988 7 (113° 24’E 40° 25'N)
40m
( )
SD-237 4790+ 90
1988 7 (112° 48'E
40° 36'N) 1.35-1.55m No.7
«C )
1989 8 (106° 03'E 39° 2.7'N)
SD-244 6200+ 95
0.95-1.05m (13)

SD-243 20050+ 345



4.05-4.10m

C )
SD-246
1989 8
° 50'E 39° 16.5'N) 2.50-2.65m
C )
SD-251
1989 7
° 50'N) 1.70-1.80m B4
( )
1987 7
SD-272
2.40-2.50m
SD-273
1.40-1.50m
( )
(118° 50°E 37° 55'N)
SD-154
15.30-15.60m
SD-153
20.10-20.25m
SD-152
26.30-26.56m
( )
SD-163
1987 7
E 37° 30'45" N) 1.70-1.90m
( )
SD-241
1989 8
37° 45. 4'N) 5.00-5.50m
( )
SD-155
1987 5

(11)

29400+ 1020
500m (107
17-1

10040+ 130
(113° 5'E 40

(116° 54’E 42° 50'N)
3415+ 80

3300+ 80

1983 7

3850+ 80
96
8420+ 110
104
9260+ 120
116

4770+ 90
(108° 46'45"
87-35

7785+ 105
(110° 10’E

3535+ 80
900m



(105° 53.2°E  36° 50.5'N) m
( )
SD-156 40000
1987 5
(106° 20'E  38° 08'N) 0.5m
( )
SD-157 4515+ 90
1987 5 400m(106
° 10'E 36° 17.5'N) 1.00-1.10m
«C )
SD-203 5910+ 95
1988 8 27
(106° 09'E 38° 46'E) 0.4m 5
«C )
SD-245 29760+ 1060
1989 7
(106° 20.5’E 39° 14'N) 3.78-3.82m 14¢
«C )
SD-247 29410+ 1020
1989 7
(106° 20'E  38° 08'N) 5.50-5.70m -17
«C )
1987 7 (106° 20'E 38°
08'N)
SD-248 40000
0.5m 18-1
SD-249 6505+ 95
4.60-4.70m 19
( )
1986 10 (80° 23'E 41°
44'N)
SD-144 715+ 80
0.40-0.50m 22-1
SD-145 3545+ 80
1.00-1.10m 22-2
SD-146 4810+ 90
1.40-1.80m 22-3
SD-147 5735+ 95
2.15-2.30m 22-4
SD-148 6580+ 95



1987 2
12'’59.3" S)
SD-175
SD-173

SD-172

2.55-2.70m

0.00-0.21m

0.63-0.87m

1.93-2.14m

22-5

(58° 57’51.9" W 62°
1445+ 70
2265+ 75

3930+ 80



On Producing and Developing of Professor Zhou
Ting-ru®s Research Thought in Palaeogeography

Ren Senhou Zhang Baomin

Key words: Professor Zhou Ting-ru, Palaeogeography, the
Cenozoic Era

Abstract

The late Professor Zhou Ting-ru, a distinguished geographer and
educationa- list, was the enterpriser and founder of the
palaeogeography researches of China during the Cenozoic Era. During
his lifetime, Prof. Zhou worked enthusiastical lyfor our motherland and
socialist economic construction, dared to bear heavyburdens and had
made contribution in many aspects, such as geomorphology, physical
geography, human geography and palaeogeography as well as
manyimportant branches of geosciences. He was very well-known both in
China and in the world for his excellent work and contribution to
geography, especially topalaeogeography. Moreover, he had been
concerned about the growth of youngergeneration of geosciences. He had
trained many geographers with his active ideas, wide background of
sciences and deep insight in geosciences, and was a supervisor of many
postgraduates for Master and Doctor degree. Some of his assistants
andstudents are now either in charge of institutes or become leading
scientists inspecial research areas.

It had been nearly 60 years that Prof. Zhou was engaged both in
teaching and scientific research of geography, and half of i1t was held
the director of Geography Department, Beijing Normal University. He
worked his heart out for the development of geographical sciences of
our country and Geography Department. His theoretical achievements
include five monographs and sixty papers or more. In1950"s, he advanced
a theory about dividing the Chinese topography into three natural
regions. Afterwards, he reconstructed systematically natural
districts of China during Tertiary and Quaternary on the basis of his
achievement of fieldinvestigation and study on land forms and regional
physical geography. He considered the contemporary geographic
conditions as a continuation of the pastgeologic conditions,
especially Tertiary and Quaternary. Therefore, only by ascertaining
the past can you make a thorough recognizing the now, and the nproceed
to scientifically forecasting the future. In 1963, he founded the first
Palaeogeography Research Office of the Cenozoic Era. Since then he led
there search office to explore new fields one after another. For
example, he led thestudy of“ environmental palaeogeography”



“ petroleum-gas palaeogeography ” and “ natural calamity
palaeogeography” . He led the compilation of “ Physical Geography of
China (Palaeogeography)” and the writing of* Palaeogeography” .The
former won the 2nd National Prize of Natural Sciences. Looking back
on Professor zZhou Ting-ru’ s life in geographical sciences is of
important significance in developing our Geography Department and
palaeogeo-graphy researches, facing the needs of economic
construction in our country.

Analysis on the Relation between Climate and the Productivity
of Sandy Sparse Woods in the East of Inner Mongolia
Wu Jihua Wang Chunlin Jia Jiong
(Beijing Normal University)

Jia Li

(Natural Resources Institute of Heilongjiang)

In the temperate semiarid regions dominanted by meadow steppe and
truesteppe in the east of Inner Mongolia, there scatter some sparse
woods formedmainly by evergreen conifers. The presentive types are
Form. Pinus tablaeformisthat distributes in the middle of Chifeng and
Form. Picea myeri in the northwestof the region. The sparse woods
mainly inlaid with steppe on sandy soil, and have their age of 40-
190 years. As a type of azonal vegetation, the distribution of the
sparse woods is usually affected by soil texture and water supply, but
at a certainsector of the area, the fluctuation of its productivity
closely relates with localclimate. Based on the analysis of the
relation between treering index and localclimate, the paper discusses
the feature of the climate in the area for last 200years, and predicts
the trend in next 10 years. Our study district is the Chifeng Prefecture
in Inner Mongolia.

First, a relation analysis between treering index and each single
factor that include: 1) precipitation, 2) the mixed rainfall for every
two adjacent years, 3) the rainfall in green seasons, 4) annual mean
air temperature, 5) accumulatedtemperature ( 0 ) is done. It is
shown in the result that the relation coefficientsare less than 0.34,
and they can"t pass 0.10 examining level. That is, there isn"t
adominant factor to affect the productivity of the trees in the area.
This is partlybecause of the great intensity of rainfall and its
monthly uneveness, and partly of the interacting between rainfall and
air temperature. So, a multi-relation analysisbetween treering index
and three factors (precipitation, 0 accumulatedtemperature, and



the warmth index) 1is done. It 1is shown in the result that
themulti-relation coefficient for the treering of Pinus tablaeformis
is 0.9495, and that of Picea myeri is 0.7515. Both of them pass 0.01
examining level. It is concluded that the productivity of the sandy
sparse coniferous woods is determined by the coordination of water
supply and air warmth. The warmth factors chiefly affect the balance
between the absorption and transpiration of trees. On the meantime,
they also affect the effective water content of soil and the
evaporation of ground, thusregulate the balance between water supply
and demand.

The conclusion is supported by the age-structure of the conifer
population inthe sparse and by the historical data for the fluctuation
of crop yield.

Holocene Environmental Evolution of Farming and
Stock-Raising Transitional Area in Northern China

Li Rong quan

Abstract

In northern China, the change of boundary of farming and
stock-raisingtransitional area is iIn accordance with that of the
geographical location of semi-arid area. The research on farming and
stock-raising transitional area followsthe academic thought, namely
“ Past is the key to understand today and forecasttomorrow” which
Professor Zhou Tingru had emphasized since 1965. The type of profile
structure of Holocene permafrost and island permafrost in farming and
stock-raising transitional area in northern China reveals that this
regionunderwent dramatic changes of temperature. Dropping four times,
temperature arerespectively 8 , 5--6 , 5--7 lower than that of
today in chronological order. Around the period which corresponds to
new periglacial stage, sand dune flowstage, semifixed stage of sand
dune corresponding to in terperiglacial stage and palaeosoil
development stage appear in sand field. The water volume change ofinl
and lake in this area reflects the average paleoprecipitaiton per annum
wasonly 67% to 84% of that of today in new periglacial, average
paleoprecipitationper annum increased in interperiglacial stage,
average paleoprecipitation perannum in (6—8)x 10° aB. P. and (2.8
—4.2)x 10%aB. P. is respectively 14.5% and S%higher than that of
today.

Key words: northern China,



farming and stock-raising transitional area,
Holocene

Research into Environmental Archaelogy in the Zagzage Region
of Farming and Stock-Farming of Northern China

Shi Peijun

(Department of Geography, Beijing Normal University, Beijing, 100875
China)
Tian Guangjin
(Institute of Cultural Relic and Archaelogy of Inner Mongolia, Huhhot
010010, China)

Abstract

The Study area is a sensitive region of environmental change. Based
oninvestigation and sedimental analysis, this paper puts forward
conclusions as follows:

(a) The Great Wall was the line of demarcation between farming and
stock-farming region during historical periods, the area surounded by
the Great Wall of different periods is the Zigzage region of farming
and storck-farming.

(b) The narrow region from Datong-Jining to Erlian city was the
line of demarcation between eastern region and western region in the
zigzage region offarming and stock-farming during historical periods.

(c) Daihai drainage basin was the cultural zigzage region between
eastern and western region of the zigzage region of farming and
stock-farming, this arearecorded the change of archaology cultural
character restricts.

(d) Ordos region is provided with a systematic archaology cultural
processsince Salawusu Culture[(6—3.5) x 10%a.B.P].

Research on the Drought and Flood in Northwest China
Liang Xu Sheng Yongsheng Fang Xiugi
Abstract
According to the grade data of historical drought-flood in
Northwest China since 1470, historical disastrous indexes of drought
and flood are calculated in the region. The index is a reflection of

the annual disastrous degree of drought or flood. Using the indexes,
six characteristics for changes of the drought-flood are, analyzed.



Preliminary Research on Environment Degradation
in the Farming and Stocking Raising Crisscross of Northern
China

Yu Lihong
Abstract

Environment degradation is serious in the farming and stocking
raisingcrisscross of Northern China. There are two major reasons
inducing environment degradation. The first is the vulnerable
ecological environment. The natural features of the region are
transitional, frequent natural hazard, drought, strong wind and
widespread sandy land, etc. Climate changes from semi-arid to arid and
annual precipitation from 450mm to 250mm from southeast to northwest
of the region. There is potential of environment degradation here. The
second i1s human heavy economic activities for long time. Human
unrational economic activities, which include the frequent replace of
the farming and stocking raising, the moving of the Crisscross to north,
and overgrazing, etc., have destroyed the inherent vulnerable
ecological environment and caused a series processes of environment
degradation. The main forms of their expression are as following:

(1) Lake areas have shrunk, some even disappeared, and water of
the lakessalinized after the Quaternary Period when the lakes
salinized after the Quaternary Period when the lakes developed well.
(2) Land degradation is serious, such as rapid sandifying of land, and
soil and water erosion is serious. The modulus of wind and water is
up to 20000t.yt.km2 and 18000t.y'.km2respectively. (3) natural
hazards happened frequently: The average kinds of natural hazards are
more than two every year. There are many kinds of naturalhazares among
which metrological hazards cause the highest loss and widesteffect,
and drought is the major hazard. Some suggestions have been discussed
in this paper: the plans of fluctuation agriculture and hushandary must
be made in the region in future to adapt the fluctuation changes of
natural conditions and coordinate the relation between human and
nature. Natural hazards must bestudied thoroughly and the plans of
preventing and controling natural hazardshould be made to reduce the
loss as little as possible. Shelter-forest should bebuilt up quickly
in order to improve ecological environment.

Present Productivity and Change of Cultivated Land in the
Zigzage
Region of Farming and Stock-Farming in Inner Mongolia of China



Wang Jingai
(Department of Geography, Beijing Normal University, Beijing, 100875,
China)

Abstract

The study area is located in the southeastern part of Inner
Mongolia of China,with the area of 300,506.60km*>. This paper mainly
analysed a distribution and quantitative structure of the cultivated
land, distribution and change (1979-1988) of the present productivity
of cultivated land. The regionalization of change of the present
productivity was put forward in this paper by identical dynamics of
the present productivity from 1979 to 1988. The study area was divided
into thenortheastern region, eastern region, middle region and western
region.

On the Formation and Evolution of Hunshandake Desert

Yang Zhirong Song Chuging
(Geography Department)

Abstract

On the basis of field work, the authors use the technology of remote
sensingand dating such as K-Ar U-system and *C method to study the
geologicalbackground of Hunshandake Desert, relic lakes and the modern
geomorphiccharacteristics of the Desert and inquire into the forming
age, material resourcesand forming cause as well as the process and
law of Hunshandake Desertevolution. The main conclusions are as
follows.

The formation and changes of Hunshandake Desert are closely
related to thelake evolutions in Hunshandake Depression which can be
divided into two partsby the line from Bayanguole to Burdu. The lake
emerged in J in the western partof the Depression, and then shrank to
dry up in the end of N,, and the result wasthat the lacustrine deposits

were exposed into the air. Because of arid climate inthe Quaternary
and the influence of straight, fast and stable wind field,
thelacustrine loose deposites were blown and evolved gradually into
the desert orsand-land in the long periods.

The eastern-part of the Depression subsided and changed into a lake
in theearly Q,. The lake developed in full bloom during Q,.In Q5 during



which the tilting movement towards the north took place iIn the
Depression, the Xilamulun River cut the lake basin and the climate was
arid, the lake contracted and disintegrated fast with rhythm.
Meanwhile, the exposed lacustrine loose depositswere blown and changed
into desert or sand-land. Since. Q,, the sand-land has still undergone

several evolution processes from dune shifting to fixed dune.
Key words: Hunshandake Desert, paleo-lake in the Depression, relic
lakes, formation and evolution.

A Tentative Research on Land Resources of Tumote-zuoqi in the
Farming and Stock-raising Crisscross Area of Inner Mongolia

Zhang Yali
(Department of Geography, Beijing Normal University)

Abstract

Tumote-zuoqi, with the area of 2796.16 km?, is located in the
western part of Hohhot, the capital city of Inner Mongolia, and in
middle of the farming and stock-raising crisscross area of Inner
Mongolia. It is composed of two parts, the Daigingshan Moutain area
and the Hetao Plain. It has been shown that this areais an environmental
shearing section of the Crisscross area, since the great andsharp
difference in geographical factor between its mountain and plain area.

It is concluded that:

(1) In resent 2500 years, there are three main circles of
stock-raising tofarming in landuse form. The first farming period
began in the Warring StatesDynasty (475-211 B.C.). The earlist larger
scale immigration in this area began in the Qin Dynasty (221-207 B.C.).
The last of stock-raising period ended in the middleof Qing Dynasty
(1644-1911). Each of farming period corresponded with a warm orchanged
to warm period, and the stock-raising period corresponded with an
aridperiod.

(2) There are 34.60% of total land resources for developing farm,
23.85% forforest,, and 32.65% for stock-raising, according to the
landuse evaluation by remotesensing study. It has rich water resource
to irrigate the large plain area. But, thesaline and salinization of
soil are two of serious problems to be faced in future.

(3) The main purpose of the landuse planning is to reduce the area
of farm and enlarge the area of forest and stock-raising. It is
important to enhance the investment in agriculture, so as to set up
an advanced ecological system.



The Damage of the Ecological Environment in Ancient China and
the Change of the Great Wall Locations

Kong Fande
(Environment Management College of China, Qinhuandao)

Abstract

The damage of the ecological environment in ancient China was one
of majorcauses for the relocation of the great walls in each dynasty.
The middle part of the great wall built in Qin and Han dynasties lay
in the range of Yinshan Mountainwhile the western part stretched as
far as Lop Nur. But after Qin and Han dynasties, large stretches of
grassland, south of the middle part of the wall, becamedeserts, and
many oases in the Hexi Corridor where the western part of the wallwas
located were distroyed, due to the destruction of forests, casual
cultivation ofthe grassland, and wars. As a result, the location of
the walls built after the HanDynasty was far from the old walls.
Compared with the walls of the Han Dynasty,the walls built in Ming
Dynasty receded 500 kilometers southward in the middlepart, about 100
to 300 kilometers southward in the eastern part, and around
600kilometers northward in the western part.

Rural Economic Construction and Soil Conservancy
on the Loess Plateau

Wu Jihua
Abstract

The Loess Plateau is the most serious erosion region in the world,
and its landhas been increasingly deteriorated. But the explanation
of the causes is controversial. The author considers that the region
with the most erosive in tensityis under the rigid natural conditions,
such as active crustal uplift, 400-500mmrainfall per year and grass
land with sandy loess which is easier to be eroded.Also, the soil
erosion of the region has the specific transferring model. Forexample,
the erosion on both sides of the Yellow River has weakened after
longperiod of denudation. Meanwhile, most of the second order of
tributaries are in the stage of erosion increasing. The flat lands
within the upper reaches of tributariesare now subject to serious
erosion, and the gully incision is the major erosionmodel. All of this
indicate that the natural erosion is prevailing in the region. It is
analyzed that the amount of erosion caused by human activities is about



20% and increasing rapidly.

Human activities, including wasteland reclamation, forest cutting
and overgrazing, have destroyed the vegetation which protected the
soil. This is the major man-made cause of accelerating erosion. Due
to the local closed small-scaleagricultural production and
unfavourable conditions such as little flat lands, longperiod of
drought and frequent disasters, the grain yields are lower and
fluctuatinggreatly. The areas of cultivated land continue to increase.
This leads to the poverty of the rural region. Therefore, the water
and soil conservation is notsimply of technology, and the
environmental management should be combined with the social and
economic transformation of the rural areas.

The key to the question of managing the loess plateau is to abolish
the nomadic way of agriculture, establish basic farmlands and store
rainfall in quantities, in way of which the agricultural production
potential can be brought into full play and the farmers’ worry will
be relieved by the resultant higher and more stable yields. On this
base, the enlargement of grass land will improve theenvironment and
solve the energy shortage problem in the countryside. And the
establishment of commercial agricultural bases with the local
characteristics and advantage will increase farmers’ income and free
them from poverty.

The initiating of town and township enterprises is the turning
point of economic development in the countryside. Recent years, the
employees have occupied 20% of the total labor force in the countryside
and the economicrcvenues are five times more than that of livestock
farming. Such enterprisesshould rely on the local resources and ensure
the advantage of quality and variety. In particular, the enterprises
of 1industry, construction, transportation and servicesshould be
developed, which can achieve the benifits radiated from the
largeindustries and cities.

Since the water and soil conservation is a large-scale project
which takesmuch time, It is necessary that the countryside and even
cities should be mobilizedand given play to their overall strength.
At the same time, the population growthshould be controlled to reduce
the pressure on the land and increase people’ squality. Thus, the water
and soil conservation is related to the socialtransformation in the
countryside.

Key words: the Loess Plateau, water and soil conservation, rural
economy

The Research of the Industrial Structure and Allocation
in the Loess Plateau Region



Cheng Lianshang
Abstract

Proceeding from the view of the relation to industry and the spread
effect of production, this paper goes further into the selecting
principle on in dustrialdepartment and determinate method of the
weight of industrial structure in the loess plateau region. On the
basis of this, the time sequence on the construction of industrial
department and the question of rational distribution in the space are
analyzed. Key words: the Loess Plateau Region, industrial structure,
relation to industry

Analysis of the Atmosphere-Crop-soil System
in the Loess Plateau (Gansu and Southern Ningxia)

Abstract

This paper deals with the system of the Atmosphere-Crop-Soil,
based on the agriculture of nonirrigated farmland and the core of food
self-supply in the loessplateau. It shows that there is the restriction
and unstability of the climaticalresources from the atmosphere,
especially in the supply of water (precipitation),and this results in
the low and unstable output of the system. But the thick cover of loess
has the function of adjusting flood and low water like the reservoir,
which changes the water supply for needs of growing crops. This is the
foundation ofrealizing the model of increasing yields of crops by
starting in the soil (orfertilizer),according to the restrictive water
(precipitation) supply.

Research into Economic Development of Jiaxian County,
Shaanxi Province

Shi Peijun Fang Xiugi Wang Jingai
(Department of Geography, Beijing Normal University,
Beijing, 100875, China)

Wang Fenghuai
(Institute of Geography, Chinese Academy of Science)
Wu Honglin
(Department of Geography, Beijing University)

Abstract

Jia xian County, Shaan xi Province, is a poor region of the middle



zone of China. It is very important to study the economic development
of the poor region.

This paper puts forward conclusions as follows:

(a) Based on the natural resources and physical environments of
Jiaxian County, the strategy of econonmic development is that regional
policy should beperfected with the developing economy based on science
and technique. The baseconstruction must be strengthened, the
agriculture bases must be constructed, thepopulation must be
controlled and the economic development should progresssteadily.

(b) Based on the strategy of economic development, the model of
economicdevelopment in Jiaxian County was put forward, such as
controlling population, strengthening basic  agriculture,
constructing base agriculture, perfecting basicconstruction. In short
this strategy is called “ one control and three bases”

(c) The planning of economic development from 1990 to 2000 is also
putforward.

Study of Soil Erosion in Hongshuigou of Sanchuan River

Liu Gaiyou
(Geography Department, Beijing Normal Univ.)

Abstract

In the hilly-gully regions on the loess plateau, northwest of China,
the soilerosion amount of small watershed in the upper area of a
reservoir can becalculated by deposition amount in reservoir area and
then factors causing thechange of erosion amount in time and space can
be analyzed.

Key Words: Loess Plateau, deposition amount of reservoir area,
erosionmodulus.

Drought in Historical Period in Northern Shaanxi
Fang Xiugi Shi Peijun Liang Xu
Abstract

Based on the historical disaster records, features of drought in
Northern Shaanxi are analyzed. Since 1601, 8 high frequent drought
phases and 7 lowfrequent drought phases are divided. From 1601 to
1950,5 severe droght phases and4 light drought phases are divided.
Fluctuation of drought frequency is not allcorresponding to that of
drought intensity. On the 2-dimensional time coordinatesystem that the



unit of abscissa is in decade and the unit of the ordinate is inannual,
the drought years in Northern Shaanxi concentrate to a sine curve with
a290-300 years period and an about 10 year is not all by random, but
is to a largeextent decided by the decade that the year belonged to.
Key words: Northern Shaanxi,

historical period,

drought frequency and intensity,

time scale

The Characteristics of the Summer Monsoon Activities over the
Huanghe River Valley and Its Relationship with the Annual
Total Silt Discharge of the Huanghe River

Chao Junmin
(Department of Geography, Beijing Normal University)

Key words: the Huanghe River, the summer monsoon, Psedo-equivalent
Potential Temperature (0 ..), Annual Total Silt Discharge

Abstract

In this paper, the data of 850hpa isobaric surface temperature,
dew-pointtemperature, wind direction, wind velocity at 08h of 11 upper
air obsevationstation from June to August over the Huanghe River Valley
and of the annualtotal silt discharge of 2 hydrometric stations
(Huayaunkou and Longmen) at theHuanghe River during the latest 30 years
(1960—1989) are available. Also thecharacteristics of the summer
monsoon activities over the Huanghe River Valleyand its relationship
with the annual total silt discharge of the Huanghe River areanalysed,
which show that the very high positive proportion exists between
theannual total silt discharge of the Huanghe River and day’ s number
of 6 .. 5 day-moving mean= 340° K over the area.

Research of the Relationship between Water Resource
and Ecological Environment in the Irrigated Area
of the Yellow River In Ningxia

Liu Gaiyou
(Geography Department, Beijing Normal University)

Abstract

In Ningxia irrigated area by water diverted from the Yellow River,
solving therelationships between diverting water and drainage,



increasing the waterutilization coefficient, improving the irrigation
system and preventing waterpollution, are the important methods of
ameliorating agricultural-ecologicalenvironment in this area.

Key Words: Irrigated area of the Yellow River, Water balance,
Agricultural-ecological environment.

R
egional Characteristics of the Criteria for Heavy Metals
In the Sierozem environment

Xu Jialin Yang Jurong Xu Hongning
(Institute of Environmental Sciences, Beijing Normal University)

Abstract

In this paper, the effects of physical geographical processes in
the sierozemzone on the levels of the criteria for Cu, Pb and Cd are
analyzed. Based on theresearch of the influence of heavy metals in soil
on crops, microorganisms, andWater quality, environmental quality
criteria of sierozem are determined.Moreover, the criteria of these
elements in the zones of sierozem, red loam andblack soil are compared.
Regional differentiation of the criteria is clarified inrelation to
the regional physical geographical conditions and the characteristics
ofweathering, leaching as well as the humification processes.

Key words: environmental quality criteria; heavy metals; regional
differentiation; physical geographical process.

Reclamation on Opencut Coal Mine in the Loess Plateau
Guo Ying
Abstract
China is now developing a new energy resource base with Shanxi as
its centresituated in the Loess Plateau area. This paper discusses how
to handle the relationbetween exploitation of energy resources and
conservation of environment. Alsothe approaches and techniques for
reclamation and replanting in the opencut coalmining area on the loess

Plateau are put forward.

Remote Sensing Application on Land Resources and Data
in the Western Shanxi Province in the Loess Plateau

Liu Huiping



(Dept. of Geography, BNU)

The study area, in the western Shanxi Province in the Loess Plateau,
coversabout 19948km?, including twelve counties. This paper focuses
on the applicationof remote sensing in investigation of land use,
forest and grassland, land type andsoil erosion, as well as on the land
evaluation by evaluating the suitability andrestrictiviness. The
series thematic mapping was proposed on the remote sensinganalysis
through various images and methods. As a result, six kinds of
thematicmaps with high accuracy were compiled: Map of Landuse, Map of
Forest Type andDistribution, Map of Grass Land Type, Map of Land Type,
Map of Soil Erosionand Map of Land Resources Evaluation, scaled on
1:100000. The research showsthe spatial distribution pattern of the
land resources on quality and quantity. Inaddition, to manage the data
of the investigation by using remote sensingtechnique, we established
a land resources data base in western Shanxi Province.This paper shows
the methods of setting up the data base, and the functions of it.

A Discussion on How to Develop the Application Function
in Soil Erosion Information System

Yu Fang
(Dept. of Geog, Beijing Normal Univ.)

One of the trends to study soil information system is to develop
its applicationfunctions. in terms of soil erosion. The paper
describes how to improve overalldesign, and the important need to
establish model base and method base i1s alsodiscussed.key words: Soil
erosion information system, overall design, model base, methodbase.

Tab.1: The basic idea to establish kernel level of model base

An Experimental Research of Model Analysis for Soil Salinity

Peng Wanglu, Wang Changzuo,Li Tianjie
(Dept. of Geography institute of Environmental Sciences)

Abstract

This paper reports a mathematical model operation for analysis of
soilsalinity. Two experimental areas are selected: one is ChangLing
region, JilinProvince, for test, the other is Yanggao Basin, Shanxi
Province, for comparing.

According to generalized statistical pattern recognition theory,
a model hasbeen built. Main data source is remotely sensed TM data,



and various ground datasuch as topography, buried depth and
mineralization rate of ground water, etc. areused for the operation
of two areas.

The technological procedure is GIS frame. Both remotely-sensed
data andnon-remotely-sensed data are input into computer disk. A
series of preproces-sing functions-uniforming of formats, geometric
rectification, overlay, buildingthe parameter documents. etc. are
used. Then a generalized Bayes modelcalculation has been done from
overlaid raster data and probability parameter.tables. If the result
is reasonable, it should be output with hard copy.

The experiment indicates that based on recognition of patterns of
satellitedata, considering geographic environmental condition and
adjusting parameters ofthe model, the reliability of result would be
raised. Comparing the areas ofdifferent salinity of soil after model
analysis with a soil salinity map from theinterpretation of the T™M
image in Yanggao region, the relative validity is 91.7%.

The analysis method described in this paper can be not only used
for soil.salinity, but also for other thematic objects. It will be of
general significance.

Hydrological Chemical Geography Characteristic and
Regionalization in DaiHai Basin

Liu Peitong Wang Hua-dong

(Institute of Environmenta Seiences, Beijing. Normal University)

DaiHai basin is located in south-west part of Inner Mongolia.

Hydrological chemical geography characteristic of DaiHai basin is
discussedin the paper. Surface water mineralization rate is 200—
500mg/1. In mountainousregion i1t is 200—350mg/1 and chemical type is
C*,C.Intheplain it is300—500mg / | and chemical typeisC ¢, C/*. Groundw -
ater mineralization 1s300—1000mg/l.DaiHai Lake mineralization rate
isover 2000mg/ | and chemial typeisC)\®. C}\2.

Based on the hydrological chemical geography characteristic, the
basin can bedivided into four belts: mountain chemical erosion belt,
pluvial fluvial plainaccumulation denudation belt, fluvial lacustrine
deposit denudation accumulationbelt and DaiHai accumulation belt. Ten
regions can be divided further inaccordance with ion composition and
chemical type of natural water.

Analysis on the Dispositon and Efficacy of Shelterforests

Jia Jiong Zhang Yali



Restricted by the lack of water supply and the contradiction in
land use, i1t isimpossible for large areas of forest or thick shrub to
be built in the arid and semi-arid regions in north China. So, an
effective way is to dispose the distribution and adjust the structure
of shelterforests rationally, and this will raise the efficiency of
land use and increase the capacity of sheltering as well. This is the
focus of the paper. Our study area is Liangcheng County that is located
on the middle of Inner Mongolia.

It is shown on the TM image that shelterforests in the area
roughlyconcentrate on three macroscopic belts with their direction of
NE-SW. The firstbelt is located on northwest mountain part, with its
mean coverage of 45%. Thebelt is mainly formed by natural decidous
broad-leaf forests (Populus davidiana, Betula platyphylla, etc),
natural shrubs and some planted mixture forests. The second is on the
plain in the middle part, and its characteristic is shelterbelts
forcropping. The last one, which is on the hills in the south part,
scattered shrubsand poplar trees were planted. Out of the belts, the
coverage of forest and shrub is much lower.

In the plain part with relatively plenty of water supply, many
shelterbeltswere constructed in the last decade. The shelterbelts
chiefly took on rectangularform.. Since the frequence for each wind
direction is almost the same, it is suggested that the shelterbelts
should be adjusted to square form. The adjustedshelterbelts can not
only greatly reduce the speed of wind behind them but alsoprovide
plenty of wood.

Planted poplar woods are important shelltered forests in the hills
and plains. The condition of the trees is mostly bad. Because of the
completion for space, water and nutrition, the closed forests with
their coverage over 0.5 are thin, short, crooked, lack of leaves and
branches, and grow slowly. On the contrary, sparsewoods grow well, and
can reduce the speed of wind effectively. The sparse woodsteppe formed
by scattered planted trees and the lush grasses under their canopyform
is usually used as grazing land in summer and autumn, and provide
livestockdead leaves in winter and spring. On the meantime, a great
deal of wood can becut every 15-20 years. It is meaningful to make a
series of tests to search the suitable density of the scattered trees,
the best management and reasonablegrazing intensity. Many deep
researches have been done in New Zealand and can be used for reference
(J.R.Tustin,1976).

In the loess hill and sandy soil, a large area of scattered shrubs
is planted toprevent wind erosion. The shrub steppe formed by shrubs
and the herb layer under them is able to load more livestock and more
protecting activity.



It is prominent to plant crops in the gaps of xeric shrubs (mainly
Caraganamicrophylla) in the area. In the multiple cropping system, the
shrub with itscoverage of 10-15% is mainly interplanted with potato.

The Tourism Resources of Daihai Area and Its Development

L1 Rongquan Zhang Yali
(Department of Geography, Beijing Normal University)

Abstract

Daihai area 1s located in the eastern of Hohhot, the capital city
of InnerMongolia. It has advanced condition and position to develop
the tourist business, leisure and recreation activity.

(1) Tourism of Daihai area began in the Qing Dynasty. It has eight
scenicspots. They are the famous Daihai Lake; Manhanshan Mt; a forest
resort; Hotspring; Guobashan Mt, a Quaternary volcano crater; the
Great Wall, built in Ming Dynasty (1368-1644); Sites of big temple;
Reservoir, with fish-farming; and scenic spots.

(2) Daihai area has advanced restorative climate for a summer
resort and health resort. The comfortable index and the wind efficiency
index show that the best season for recreation is in July and August.

(3) According to the criterion of seasite resort, the Daihai Lake
could be builta standard lake resort. The camping tourism is good for
this area to develop inearly tourist business.

Cenozoic Era Paleogeographic Study of Dai Hai Basin
in Inner Mongolia

Li Rong Quan Zhu Guo Rong
Abstrack

When the late Professor Zhou Ting-Ru founded the Cenozoic Era
paleogeography, he first selected inland basin of Dai Hai, Which is
weak in environment, for the comprehensive study of Cenozoic Era
paleogeography. From this, we can comprehend some learning thinking
about the late Professor Zhou Ting Ru"s study of paleogeography of
Cenozoie Era.

Geomorphically there was a peneplain on Dai Hai basin from
Paleocene Epoch toearly of Eocene Epoch. When the environment was
forest-grasslands as recent warmtemperate zone. Little early at the
46.2Ma.B.P. fault and volcanic activity occurred in south Dai Hai along
strike NE, volcanic activity and basalt erupt was continuing in the



mid Pleistocene Epoch all the time or before the Ma Lan loess deposit.
The time of Dai Hai fault basin was in the Late stage of Neogen Period,
ending the Bao De, early Jing Le. Basin showed the deposits since 7x104a
B. P. Residua around the basin show that the climate was relatively
warm and wet at the mid Pleistocene Epoch and since the Late Pleistocene
Epoch it became dry again.

Key words: Cenozoic Era paleogeography, Inner Mongolia, Dai Hai
Basin.

Suggestions for the industrial Structure

Wu Yiguang
(Department of Geography, Beijing Normal University)
Key words: Beijing industrial structure, Industrial distribution

Abstract

The most vremarkable superiority of Beijing®s industrial
development is its richintellectual resources, with the No.l status
of scientific and technological forces. The main limiting factors are
a shortage of water resources, and the requirement of a high quality
environment. The charateristics of the distribution of Beijing”
sindustry spread eccentrically from the urban districts to the
outskirts, and then to the outer suburbs. According to the advantages
and problems of in dustrialdevelopment in Beijing, the author suggests:
the emphasis ought to be on industries that are clean, technologically
intensive and conserve water and land. Based on this principle, the
present industrial structure ought to be adjustd todevelop new
industries.

A Comprehensive Study on Paleogeography of Beijing
Plain since the Late Pleistocene

L1 Huazhang
Abstract

1.Beijing Plain belongs to a part of North China Plain. The
tectonic setting of Beijing Plain has changed clearly since the
Quaternary, epitomizing elevation and subsindence of massifs caused
by the action of NE and NW faults, which controlthe formation and
development of the topography of the region.

2.The formation of the current geomorphology of BeiJding Plain is
related to changes of neotectonism and hydrologic network since the



late Pleistocene.

3.Based on sedimentary facies, sporopollen analysis and dating of
samples in a setof cross-sections, paleogeographic and paleoclimatic
developments of the regionare reconstructed as follows: temperately
cool and slighty arid in the early late Pleistocene; warm and humid
in the middle; cold and arid of epiglacial epoch in the late;
temperately cool in the early Holocene; warm and moist in the middle,
with a short-term catathermal epoch around 5600-5000aB.P.; and
temperatetoward arid in the late. There were slightly climatic
fluctuations in above epoches.

4 _The environmental evolution since the late Pleistocene is
influenced mainly byphysical and man-made factors. The physical
factors mainly include geomorph-ological development and universal
climatic changes; the man-made factors arechiefly shown as human
interferences with their surroundings. Forcasting of the tendency of
environmental evolution can be made only when the regular pattern of
the physical environmental development and the affecting degree of
humanactivities have been mastered.

Key words: Beijing plain, Late Pleistocene Holocene
Paleogeorgaphy.

Influence of Urbanization in Beijing on Solar Radiation
Zhang Ruyi
Abstract

It is indicated by calculating the observational data of solar
radiation in the urban area and suburbs that, to the quantity of direct
solar radiation, the alternations by the particulate pollutent and
water vapour are 24.4% and 11%separately. The daily average value of
the obtained global radiation in the urbanarea is 10.5% and 22.3% less
than the suburbs and outskirts, and the daily averagevalue of the
directly obtained solar radiation in the urban area is 12.9% and
16.8%less than the suburbs and outskirts. The direct solar radiation
of urban are adecreased gradually.

Key words: direct solar radiation, totd solar radiation.

The Effect Of Beijing Urban Radiation Balance On Summer
Heat Island Formation

Tu Meizhen



Abstract

By the observation information of temperature and radiation
balance of day and night and daytime time radiation in Beijing urban
and suburbs, and calculating surface radiation balance of urban and
suburbs, 1t is indicated that the absorbing radiation of urban is 3.1%
more than that of suburbs; but the effectiveradiation is less than
suburbs; the radiation balance is 15% more than that of suburbs. This
difference of radiation balance i1s one of important causes for
formation of summer heat island in urban.

Key words: Heat island, absorbing radiation, effective radiation,
radiation balance.

Mechanism of Karst Cave®s Evolution and Tourist
Development in Beijing

Yunting Lu Guorong Zhu
Abstruct

(Department of Geography, Beijing Normal University)

This essay gives a summary about the evolution of Karst caves and
its touristdevelopment system.

1. The special elements and regularity, which infect the evolution
of Karst cavesin Beijing. First, the difference between the West and
North Mountains® structurein amount, density, size, scenery
development, and also the spacial distribution of the development of
Karst caves in the same structure area is discussed. Then, thety in
the evolution of Karst caves. It is demonstrated that it is controled
by two kinds of geological structure--whole and part. It is found that
the more developed cavesare all lying in the west side of the Yan Shan
sinking belt. During geological times, it has been sunk greatly, so
ti contains the thick carborate rock which can form the Karst caves.
Then the active movement of Yan Shan in Mesozoic tookplace and formed
the NE syschise, the ridges of which are Bai HUA, Diao Ji, MiaoFeng,
Jun Du, Wu Ling mountains. They trend about NE700167° . On both sides
of theridge, sedimentary rock, from new to old, arranged in proper
order. The sesolubility rocks which can develop into Karst caves are
mainly limestone of the Ordovician period and the Cambrian, and the
magnesian limestone, Mag-nesio-limestone, lIimestone magnesian spar of
the middle and late Proterozoic Era. The total area has about 2900
square kilometer. The biggest in it is the two sides of synclines. So
the distribution structure of Beijing Karst caves is mainly alone the
SE and NW carbonate rock, showing like a zonal distribution. The



influence of rocky property to the development of Karst caves is mainly
due to its thicknessand composition. For example, the limestone and
magnesian limestone of Ordorician period in early Paleozoic Era formed
the caves because of the thicknessand little impurity, and the
solubility rock are strong. So both the caves and depositional form
are better than those solubility rocks which contain moreimpurity in
upper Proerozoic Subera. Those caves in the area of Da Shi River,Zhou
Kou River, Yong Ding River are like this. On the basis of this analysis,
and comparing to the position of many caves® development, the four
developed periods of Karst caves in Beijing are put forword: Caves of
BeiTai, Tang Xian, LatePliocene and early Pleistocene and middle /late
Pleistocene to Holocene periodand depositional period.

2. The history exploitive character of some major Karst caves. The
authors mainlytalk about the detail of how the caves of Kong Shui, Shi
Fo, Yun Shui, Cang Jingare exploited since they were discovered. The
foundation and development of Morden Travelling estate made a social
need to the natural resources of caves. Over the past few years, we
have found many high grade caves, such as ShiHua, Yun Shui, Bei Ta Lin,
Yin Hu, Shen Xian, Qing Tu Jian. Meanwhile, we throw ahistory review
of the use of some caves, and summarize the four characters of theuse
of caves in Beijing. First, from one-sided to many-sided. Second,
passiveregaining the initiative in the use of caves. Third, the
technology of using caves is from low to high; Fourth, thinking that
the development and protection are allincreasing. Besides above, the
essay also deals with character of some major caves, thus gives the
science basis of further use and development of caves.

3. The travel and development system of Karst caves in Beijing.
According to the character of caves”™ traveling and development, It is
suggested to establish a batch of travel which contains different
functions. So they can fit for all kinds of travellers. This system
mainly contains sightseeing, culture, exploiting, entertainment and
organizing form of five scene traveling functions. Tentatively the
deputy of caves to each function is worked out. The purpose is to
overcome the duplication and replacement of cave development, increase
the superb view of cavetravelling and help to make a strategic decision
of how to increase the quality and benefit.

The Reaserch of Commercial Land Rend in Beijing
Hu Jiang Wang Jun

Abstract



The structure of urban commercial land rent affects the structure
of the urbanl and use. This articll analyses the trend of the spacial
spread of Beijing commercial land rent, as well as the causes of it.
It is considered that the change of this trend interprets that of urban
land differential rent. So the practicalproblem between urban land use
and management is discussed,

Key words:
urban commercial land use rent, differential rent, spatial
structure.

The Landscape Pattern in the Suburban Ecotone
--by using the research in the east suburbs
of Beijing as an example

Yang Jurong Zhang Hongmei
Abstract

In the last 30 years, apparent changes have taken place in the east
suburbs of Beijing. Land matrix has changed. The suburbs are urbanized
remarkably and the economical benefits of land use have increased.

By using the diversity index of landscape, we can define the zone
of sharp changes. The result shows that during the 30 years, the
gradually moving outside of the zone of sharp changes refects the
process and trend of urbanization.

Evolution of Vegetation and Climate since 7000aBP in the
Northern Coastal Zone of Jiaodong Peninsula

Li Qiang Ma Junhong Zhao Ji
(Department of Geography, Beijing Normal University)

Abstract

This paper discusses the evolution of vegetation and climate since
7000aBP in the northern coastal zone of Jiaodong peninsula, according
to the analysis of spore-pollen of three cores in this studied area.
Needle-broad-leaf fixed forest and coastal steppe have been the
principal vegetation characteristics of this area since7000aBP. With
regard to the distributions of coniferous trees and broad-leaf trees,
it may be divided into five stages of vegetation evolution. Meanwhile
climatechange reflected by vegetation evolution has five periods, (1)
7000aBP-6500aBP , humid temperate climate, (2)6500aBP-5000aBP, hot and



moist climate, (3)5000aBP-2500aBP, temperate and a little dry climate,
(4)2500aBP-1600aBP, cool and dryclimate, (5) 1600aBP-present,
temperate and a litter dry climate. There has been adrought tendency
of climate since 5000aBP in this studied area. 1t"s a result ofclimate
change, but also contacted with its geography situation. At the same
time,the activity of human beings is an important factor which
influenced climate tobecome dry.

Key words: Jiaodong peninsula, spore-pollen analysis,

evolution of vegetation, climate change,
7000aBP
The Application of Remote Sensing to the Analysis of Resource
and Environment of Liangcheng County, Inner Mongolia

Li Tianjie Zhao Ji
(Institute of Environmental (Department of Geography,
Sciences, Beijing Normal University) Beijing Normal University)

Abstract

In this paper, the structure of natural environment, the
recoverable naturalresource and land resource, the structure of
landuse, the resouce and site conditions ofthe forest and the resource
of grassland in Liangcheng County, Inner Mongolia areanalyzed and
evaluated with the application of the Landsat data. The map series
iscompiled and the data are calculated. The design for monitoring and
predictingresource and environment by means of remote sensing
techniques i1s put forward.

Key words: remote sensing analysis, site conditions; recoverable
natural resource. environmental structure.

A Study of Environmental Risk Capacity of Rivers in China

Deng Chunlang, Wang Huadong
(Institute of Environmental Sciences,
Beijing Normal University)
Key words: environmental dilution capacity, environmental risk
capacity, probabilistic dilution model for point source.

Abstract

The concept and computational method of environmental risk
capacity arepresented in this paper. Based on the computation for COD



of some river reachesall over China, the results state that spatial
differentiation of environmental dilution capacity is obvious, and of
zonality from the north to the south.

THE RADIOCARBON AGE DETERMINATIONS (SD)

Liu Jingzhong Zheng Liangmei
(Department of Geography)

Abstract

The 104 radiocarbon ages altogether are published. These results
can be used as the reference for the scientists studying in the field
of geomorphology, Quaternary geology, palaeogeography, palaeolake,
sedimentology, palaeoclimatology, etc. Key words: Radiocarbon age,
Beijing Hebei, Shanxi, Inner Mongolia, Shandong, Shaanxi, Ningxia,
Xingjiang, Antarctica.
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