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The landscape composition and function types of Yangou watershed
in the Loess Plateau area
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Abstract: [ Objective] Statistical analysis of Yangou watershed landscape composition was made to
provide evidence for the effect evaluation of watershed management and landscape pattern optimization.
[Method] After drawing the landscape patch types maps of Yangou watershed in field and digitizing inside,
the landscape classification system and patch type database of Yangou watershed were established. Then
the statistical calculation of the correlative landscape indices was done to analyze the landscape composition
of Yangou watershed. [Result] (1) The Miscellaneous shrub (Thick and thin Miscellaneous shrub) land-
scape type is the largest area-part of Yangou watershed,farmland,robinia pseudacacia,mature orchard and
grass are second to it. The 6 kinds of landscape types mentioned occupy 91. 03% of landscape area and
81.68% of landscape patch,and constitute the main part of Yangou watershed. Yangou watershed land-
scape pertains to the grain size. (2) The Eco-protection type occupies nearly 2/3 of Yangou watershed,Pro-

economics type takes the second place. The area ratio of eco-protection type, pro-economics type and living-
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service type is around 2. 08 : 1 ¢ 0. 12. (3) The ratio of natural landscape and human directed landscape is

almost 1 : 1. Pro-economics type is the main part of human directed landscape of Yangou watershed. [Con-

clusion] The landscape composition of Yangou watershed has some features, such as diverse landscape

types,abundant patches, tiny landscape granularity,landscape fragmentation and great influence on land-

scape composition by human. The composition of landscape function types of Yangou watershed provides

the basis for the regulation effect evaluation and landscape pattern optimization,and also for the small wa-

tershed in similar areas.
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Table 1 Landscape classification system of Yangou watershed
N S S e VS (2] SO R A
The first class  The second class The third class Code Description of landscape types
ELIAR A VLM 3 L A T O
Salix matsudana forest ! Mainly Salix matsudana ,locate near river
14 R TR
Populus tomentosa forest ° Mainly Populus tomentosa ,locate near river and village
" VL A 000 358 o, — i S T4l
TR e aeia s . species
L. . As Robinia pseudacacia is the dominant tree species,
Robinia pseudacacia forest e
almost artificial pure forest
T AR VLIL -8R R AR L 20 A T 2
AR . Ay Quercus liaotungensis is the dominant tree species,
Quercus liaotungensis forest X
ST . locate in palmer-gully
ores y Ny N
o A LSRR S P 380 i, — sty A T 4l
i . A; Pinus tabulae formis is the dominant tree species.,
Pinus tabulae formis forest re
almost artificial pure forest
ANUR 7R DVANUR 7R =T R RN N

Populus simonii forest

LGSR

Platycladus orientalis forest

As

Populus simonii is the dominant tree species,artificial forest

VLB b L 5444 B, K2R 53 A

A Platycladus orientalis is the dominant tree species,

LA A natural distribution
Eco-protection . ) E LI R 32 e 2 45 B, W AR A
type BBEM Juglans regia forest As Mainly Juglans regia ,lack of management, wildness
i 2 E A A WEART EE B, BB 70T
Thin miscellaneous shrub ’ No dominant species, total cover degree<70%
e e E A A TEARTC EE BB, B E 70% L b
Thick miscellan shrub ' No dominant species, total cover degree==70%
AL HE A A DLAE B Ay 3 TR SR A A
Pyrus betulae folia shrub """ Pyrus betulae folia is the dominant species in the shrubbery
FLANFE DA A, AR A Al e A
3 M Shrub Periplo casepium shrub Y Periplo casepium is the dominant species in the shrubbery
i# M\ Shru ; , G ;
## I DA A ATl AT B Y A
Rosaceae shrub ¥ Rosaceae is the dominant species in the shrubbery
THEHEN A VLT & E AR SAF I HE
Oleaceae shrub B Oleaceae is the dominant species in the shrubbery
RAFLR A INTARAEIR SR QAR N AR ]
Ailanthus altissima shrub b Young stand Ailanthus altissima plantation,under canopied
B AL R A PN S TIPS 5

Regressive orchard

Orchard without management for many years,abandonment
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43k 1 Continued table 1
— Yok Tk =Yy (4] SO R
The first class  The second class The third class Code Description of landscape types
Ak . . gt e
Fq‘:‘c;g]rijiclion EHb Grass B Grass A7 — M A R B 1 2 A
t;/pc o o " Almost abandoned fields, clogging by weeds
AR o W 10 F 5L F K HFER
. Ripe orchard ! Tree age is elder than 10 a,{ruition
B Orchard . e [ N
40 b B L0 LI R SR SR
Young orchard z Haven’t reach the fruit age,tree age is younger than 10 a
i . - T S R L
?ﬁi}iﬁﬂ, A Farmland A Farmland By Always planting millet, corn, potatoes and other food crops
ro-economics -
JF B Vonra 3 Il b BIORR T A5 BT TT B Ok 1) £ b
type . JF R #h Clearage By . )
Clearage New farmland reclaimed in natural slope
5 q R VERW S S
Building set HEFUH A Building set B; Lands used for building factories,markets and other bldg
AT i’ 325 EH
I Ol well i3t Ol well By IR B2 N RS A
Lands used for building oil wells
. . < R AR I SR A b
I Village FIE Village G The place villager living together
i R Mainrond o AHUURR 2R
e IR 55 TR Main-road v ° & Roads and the main roads between villages
Living-service 422 Y07 200 F] A ) /0N B K ek, AL A 3 K
type JKJE Dam K Dam Cs Small-scale waters surrounded by barrage,
mainly used for supplying domestic water
A N~ Al = | EE ya %)
W River WA River Cy ALK BOK T D) 9 By

Perennial stream,often cut off by barrage

7 E PR 21 TREES 3R A48 A e B 3 2602 75 K T 70 204 ZRAR K 43 Sy B MR AR - A TF 5 15 M 14 Sl vk 8 A LR T A 20 3 (0 A e

Notes: * The international organization TREES Project EU-funded divide the forest into Dense Forest and Open Forest with canopy cover

rate of 70% as a boundary. This article takes this as the standard to classify thick and thin shrub.
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PEHRTIAR 6. 75 hm’ L BEE VBN O A8, AR X BUHE I O s O B0 S S A e g e L 1 e
M 3t Bt S A R LI B A SR SRR (Y (R D R e R A SR Y T T3S AT

% 2R [ Ripe orchard
A% 24 5 M Thin miscellaneous shrub
EZ3R M Farmland

25 M Grass

ERRMIA Salix matsudana forest
BRI B AR Robinia pseudacacia forest
EZ2#Y It Village

4 # R @ Young orchard

BERYR 243 M Thick miscellan shurb
COFE B4 A Pyrus betulaefolia shrub
EEAFTMIVE M Periplocasepium shrub
EEDH]F #E M\ Rosaceae shurb
EET & # M Oleaceae shrub
EZAFF B M Clearage

EEiE 1k 2 [@ Regressive orchard
%8 A ¥ 3K Populus tomentosaforest
BT R AR MK Quercus liaotungensis forest
BRI A AR P inus tabulaeformis forest
EEBEAE YW Ailanthus altissimashrub
E2/NH B b Populus simonii forest
BRI A4 AR Platycladus orientalis forest
EBZ AR Juglans regiaforest
EZR/K FE Dam

B 37 River

B 3= F3E Main-road

A% 1 F #h Building set

3 Oil well

2000 0 2000 4000 km
T e

1 2007 43 i 3 iy FooUL s 2 5]
Fig. 1 Landscape type map of Yangou watershed in 2007
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Table 2 Landscape patch type composition of Yangou watershed in 2007

BE He 5k U IR A BE P - 24 i AR B He i K
e Number of patch Landscape type area Average patch area 'Total patch edge
Code A H7 BUb g BUfAL/on? P BUfeL/m H 7
Numerical Numerical Numerical Numerical
value Order value Percentage Order value Order value Order
Aqg 86 5 1 845. 48 38.70 1 21. 46 1 421 419.12 1
B; 152 3 886. 20 18. 58 2 5.83 7 247 834. 38 2
As 201 1 558.61 11.71 3 2.78 13 184 799. 06 3
By 126 4 498. 50 10. 45 4 3.96 9 144 242. 37 5
Az 172 2 332.33 6.97 5 1.93 17 129 383.76 6
Ay 30 7 220. 34 4.62 6 7.34 4 53 734. 21 8
C 18 9 121. 43 2.55 7 6.75 5 26 751.16 10
Ay 39 6 54. 66 1.15 8 1.40 20 27 354.59 9
B, 14 11 44. 69 0. 94 9 3.19 10 12 945. 42 11
By 7 14 42.39 0. 89 10 6.06 6 11 389. 64 12
Cy 6 15 29.75 0.62 11 4. 96 8 159 385.47 4
C, 10 12 18.03 0. 38 12 1. 80 18 61 573.32 7
Ag 1 19 16. 44 0. 34 13 16. 44 2 2 600. 15 20
Cs 9 13 16.22 0. 34 14 1. 80 19 8 094.52 13
Ay 5 16 14. 39 0. 30 15 2.88 11 5 560. 32 16
A, 15 10 13.07 0.27 16 0. 87 24 6 963.91 14
A 4 17 10. 41 0.22 17 2.60 14 3 909. 25 17
Bg 24 8 9.37 0. 20 18 0.39 27 6 115.43 15
Asg 4 17 8. 40 0.18 19 2.10 15 3 313.83 18
As 4 17 7.80 0.16 20 1. 95 16 2 657.00 19
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B He gk UL A T AR BT 15 TR A K

e Number of patch Landscape type area Average patch area Total patch edge

o SE[EH . ¥ hm? - . ${E /hm?® . S/ .

Code A H7 B/b® gy $ifE/bm HI7 H/m HI7

Numerical Numerical Numerical Numerical
Order Percentage Order Order Order
value value value value

Ay 1 19 7. 80 0.16 21 7.80 3 1395.71 22

Bs 4 17 4.70 0.10 22 1.18 22 2043.42 21

Az 1 19 2.86 0. 06 23 2.86 12 865. 44 23

Ay 1 19 1. 40 0.03 24 1. 40 21 602. 48 26

As 2 18 1.23 0.03 25 0.61 25 819. 09 24

An 1 19 0.98 0.02 26 0.98 23 540.07 27

Ay 2 18 0. 90 0.02 27 0.45 26 616.21 25

ait - -

939 4 768. 38 100. 00 1526 909. 34
In all
2.2 FRETRIE A = W BE R AL % 4544 B B i A A s A AY 4. 10 %6, i R

T Bk — 25 53 Mt A TR S5t 026 B B e ML A A 4R
TR AT UL S Y B B A B B TR AR 23 O 6 BEBR
KL 3 AR o Gl BE R /N BB L AP BEBR R BE B
REEHANE SR BEHOR A 53 b o WL R 3.

H1 2% 4 ] LA . 269 J0 JBE Bk 42 0 A1 DL/
BEH FMBESR A .10 hm?® RLF f3/ BE e i 50 i
BBER B 89. 7806 B MK B E T AN RLLE A . /D
DEH R R 2 SR A — 2R DL B TR
VA AT /35 2 3 I R A SR OURE 9 i N B 2

PEPECRE (Y 37. 3800, A BEHR B R 4 £, 2 6k U Ak
S WLRRE R ) D . ORBRE B L R BRE B T I R R
TE L8N 45 o 3 S T AR B — B e A (H BRE B B R
A BT o R EE AR X A SR R A R R /N . rh BE DR
1T FR L B 5 K o A AR 1/3 DR BEBR AR A HE )
Ab A R i o R A T Bl xS A% R
85 W) o AR 2 Bl /N B R 22 i) sl Al /N BRE R 5 L R Y
B2 18] B Rl 5 23 DS RE AR R 45 4 e /N B BAR
Bk 5353 V7 e O A A

F 3 EWMBEHARE XI5 ER A
Table 3 Grade standard of landscape patch size
BE PR 24 B TBE P JINBE B B B KBEHR R B B B 5 e
Landscape patch size Mini-patch Small-patch Middle-patch Large-patch Super-patch Huge-patch
- &/ hm?
ERAE/bm® <1 >1~<10 >10~<50  =50~<100  =>100~<200 =200
Range of patch size
4 2007 £ E TSR = VBT R 45 44 bE ) (BE SR B E FIBE R EARD
Table 4 Proportion structure of landscape patch size (NP&.area) of Yangou watershed in 2007 %
Lt 1) B /NBE S BT KEEH R R BT B [ B B it
Ratio Mini-patch Small-patch Middle-patch Large-patch Super-patch Huge-patch In all
BEH B Number of patch 37.38 52.40 8.95 0. 85 0.32 0.11 100. 00
P F Patch area 4.10 30.49 36. 86 10. 14 9.21 9.20 100. 00

2.3 FOARB=AZYUINEELXEMEM

H12E 5 FIIEL 2 AT DA Y, = R M RER A
M 25 By 4 B S S B A U SR N o3 A B ) T AR K
BEHE B P T AR DL e BE B R Ky R R R i
2/3 5 A FRGIAL S L B T A 5 2 T A 0 B R W S B A
UL PN AT BREHRE B B T BR DL e SRR R G 2

ATEN TR 1/3 5 A2 T Mk 45 AL SO 28 AR I A F
FEA3 AR 430 o e A B B 5 BE B T R L BRE R B
JAK Y 4.6%.3. 9% F1 16. 8%, A By B 40
A AL A T i 45 R =R SO 2 R 2 T ) B R A
L2y 1,74 = 1+ 0. 13, BESH AR L] 2924 2. 08 =
10 12, R AR LB 292 1.99 : 1+ 0. 60,

F 5 2007 EFATIBE NI EE X B K
Table 5 Composition of landscape function types of Yangou watershed in 2007
BE He £k B L 1 B K
ST e e Number of patch Patch area Total patch edge
Landscape function type Bl B/ % H{H /hm? B/ % B /m A/ %
Numerical value  Percentage Numerical value  Percentage Numerical value Percentage
S B B
LA B RS 569 60. 6 309711 65.0 816 534. 21 55. 4
Eco-protection type
S4B TR =
/I‘%i’i%)"‘”“ 327 34.8 1485.84 31.2 424 570. 65 27.8
Pro-economics type
T2 5
A IR T RS 43 4.6 185. 43 3.9 255 804. 47 16. 8

Living-service type




4 13

M B R VAR DXV A 3 LA A T RE S Y 151
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WL SO RSO SO . 2 i N 1 )
TR B RSB R 5 YT B R H AT A R

Eco-protection landscape

B R 5 R R

Living-service landscape

EXRBTERR

Pro-economics landcape
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Fig. 2 Composition of landscape function types of Yangou watershed in 2007
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Fig. 3 Composition of natural landscape and human directed landscape of Yangou watershed in 2007
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Table 6 Composition of natural landscape and human directed landscape of Yangou watershed in 2007
BEH BB 1A B B Ji
S Number of patch Patch area Total patch edge
Landscape type BE "/ % B /hm? HAH/ % B /m "/ %
Numerical value  Percentage Numerical value  Percentage Numerical value Percentage
=R
FIAA R 300 31.9 2 428.22 50.9 616 014. 65 40. 3
Natural landscape
S - B L
AR EF U 639 68.1 2 340. 16 49.1 910 894. 68 59.7

Human directed landscape
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WL Y SRR N 26 T o WA £ 2oy . RSB
SO ZEAL Y BEECRE (5 N2 S 5O 42. 1%,
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Table 7 Human directed landscape composition of Yangou watershed in 2007
BE He £ B B 1A R B K
=SV E¥il] Nmuber of patch Patch area Total patch edge
Landscape type BE "/ % Bl /hm? HAaH/ % H{H/m "/ %
Numerical value  Percentage Numerical value  Percentage Numerical value Percentage

- S [ 4P S
i‘m‘@j%i4ﬂ W 269 42.1 668. 89 28.6 230 519. 56 25.3
Eco-protection type
LA JE=Nn|
22 A 7 B 327 51.2 1485.84 63.5 424 570. 65 16. 6
Pro-economics type

¥ JAE=NN]
A 15 55 B0 43 6.7 185. 43 7.9 255 804, 47 28.1

Living-service type
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