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Optimized eco-productive paradigm for mountain-basin sysem in Huailai County,

Hebei Province

ZHAO YurrLong'? , TANG Hai-Fing’ , LI XinrYu’, ZHANG XimShi®* (1 National Enginesring Research Center for Irformation
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Abgtract : The mountain-basn sysem (MBS is conmposed of two subsysems, dtitudind belt of nontane vegetation and cycdles of
horizonta vegetative belt in basn. Huala MBS, Hebe Province lying in farmingpadora zone of North China, is one of the
typicd MBS phydogromy. It was chosen as our case sudy area to egablish an optimized eco-productive paradigm. In the hope of
redizing ecologica redoration and agricuture sugainable devdopment, a* Intermontane basnLow nountain and hill- Mid
nmountain” eco-productive paradgm o Huala MBS was egtabli shed through the eva ugtion and andys s on the loca ecs ecoromic
dtuation, the agricutural gructure adjuding and optimized landuse dructure. Huala MBS containsthreg circles’ : intermontane
basn, low nountain and hill , md-nountain, including five functiond belts, viz. Quanting Reservoir , protective belt surrounding
resenvoir , high eficient agri-economic belt inriver valey plain, raisng livesock in sty and artificia woods (fruit tree) - shrub-grass
bet in low nountain and hill , and fores- shrub-grass ecologica conservation belt in mid-nountain.
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( ) 18.16 % 17.89 %;
, 10.00% 7.85% 5.04% 3.92% 0.56% 0.51%
1 2000
Table 1 Sructure and character of landuse landscape o Huailai County in 2000
(knr?) % () (km?/ ) (m)
The type of landscape Area Percentage of totdl area Number of paiches  Average of patches area  Average of patches perimeter
Arbor 139.03 7.85 938 0.15 1473. 49
Shrubbery 321. 60 18. 16 2184 0.15 1664. 49
Qass 638. 95 36. 07 1500 0.43 2285. 95
Orchard 177.06 10. 00 1057 0.17 1638. 59
Dry farm 148.57 8.39 830 0.18 1520. 62
Irrigable land 168. 22 9.50 393 0.43 1697. 81
Bare ground 9.9 0.56 119 0.08 1211.29
Bottom land 8.96 0.51 84 0.11 1857.34
Weter area 69. 50 3.92 3 23.17 31759. 43
Settlement 89.34 5.04 813 0.11 1282. 99
: ( 2
600 m )
600 1000 m ) ) ) ,
: : 1000 m
( ) : ,
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Table 2 Landscape gructure of different physiognomy o Huailai County in 2000
Internontane basn Low nmountain and hill Mid-nountain
The () % () % () %
type of 2
|andscepe Number o (kn?) Percentaged Number o (kmP) Percentagedf Number o (knP) Percentage of
patches Area totdl area patches Area total area patches Area totd area
Arbor 3 0.09 0.01 159 14.20 2.10 407 122. 77 27.90
Shrubbery 42 2.38 0.37 617 87.81 13.01 1142 229.10 52.07
Qass 328 147.06 22.64 502 415. 38 61. 54 361 76. 64 17.42
Orchard 361 124. 27 19.13 294 47.39 7.02 61 4.97 1.13
Dry farm 382 63.44 9.76 172 80. 80 11.97 23 3.80 0.86
Irrigable land 206 160. 30 24. 67 56 8.02 1.19 1 0.02 0.00
Bare ground 61 7.97 1.23 21 1.71 0.25 1 0.02 0.01
Bottom land 50 8.81 1.36 — — — — — —
Weter area 2 69. 54 10. 70 —_ —_ —_ —_ —_ —_
SHtlement 268 65. 84 10. 13 194 19. 69 2.92 12 2. 66 0.61
max(min) Z = AX (1)
BX = b (2)
X= (X X Xa AL X)) N A kxn K
;B mXn ,m b m
(3 ); .
4 )
5
max Ze, = Z v X X (3)
,ﬂ/ ] X ) 1= 1 !2 )
345
5
max Zo, = }vaixxi (4)
v , X,
/ 7.84% 16.88 % 37.05% 17.25% 12.00 % 8.98 %( 3) ,
2.921 x10°  /(km'- Q) 2.975x10°  /(knf-a) , 5.4%x10° |/
(kn- @) ; 3.040 x 10° 3.320x10° 9.21 %; 0. 7074 hnt
0.7324 hnt | 3.53%); 5.066 x 10° m’ 4.591 x10° m’ 9.4%( 4)
1 2
Gs , ’
(1)
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Table 3 The optimization result of landuse gructure o Huailai Basin

Type o landuse

Arbor fores Shrubbery Qass Farm Orchard Other types

(%) After optimized 7.84 16.88 37.05 17.25 12 8.98

The percentage of area

Satusin quo 7.84 18.14 36.08 17.89 10 10.05

2000

Landsat-T™

The optimization of landuse dructure was based on the landscape

mep derived from renpte sendng Landsat- T™M imeges

DEM
2000
30 mx30m

2000

5 : ()

(3
(1)

4
( Table 4 The eco-economic characters of satus quo and optimization of

landuse gructure o Huailai Basin

QRID) , C
Index property

(10®
(km?- a))
; Service
va ue of
ecogysem

; Type (10° ) @) oy

Totd Water .
ouDUE requir Accommodation
pu e o ecosygem

o land A
Pace/per capita

. 2.921 3.040 5.066 0.7074
Sausin quo

L 2.975 3.320 4.501 0. 7340
The optimization o landuse

2000 Landsa-T™M
“ Weter requirement” did not include weter reguirement of the landuse type in
“ other types’ ; The" accommodation of ecosysem ace/per capita” was based
on the landscgpe mgp derived from renpte sensng Landsat- TM imeges

, 69. 50 knT , 3.9%

3 B :(2)

;(2) ;(3) , ; (4)
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Table5 The sysem outline o the optimized eco-productive paradigm for Huailai Mountain- Basn sysem
Internontane basn
) ) ) ) . Low nountain and hill Mid-nmountain
Quanting Reserwoir ~ Belt surroundi ng resenvoir River vdley plain
(km?) Area 69. 50 21.56 559. 77 677.60 441. 17
(%) 3.9 1.2 31.6 38.3 24.9
Percentage of totd area
Many il type Meadow Carbon cinnanon il Brown
il ,meadow cinnanon Carbon earths, leached cin
il , carbon cinnanbn  dnnanon il |, meacow nanon il , carbon
il il ,Meacbw cumulated cinnanon il of
irrigged ils, Qey dope depost
paddy sils
Main land use Water area Barren grass, bottom Qass farm Wood land, shrubbery ,
land , orchard Farm orcherd ,settlement gass
; Defendng
Functions ; reeenoir ageind eroson , Water and il conservetion
; ; Water and il
Bdjings Hghly dfidert exromy  consenvation , forage,
Pare water ource, gassprocessng, rasng
weter touri am attraction livegock in gy
dranfloods,
aborb westes
Water and , )
Main issues ; ; il loss , Extendve ;
Water Low dficient land cultivation with low Severe fored degruction,
eutrophication use, sand drift from harved , land low vegetation coverage,
bare farmand in the desertification weter and il loss
winter and ring,
poor fertility
Modes Purifying Tree- shrub-grass
water , touriam emlogca sheter bet Trees and grases
on the water Basc farmland, Qonvert farmand for planting , recovering pine
medicind herb, foregtry and pagure and oak fored , with
cash cropsgan (indlude artificid shrub and grass
crops (forage) , grass grasdand)
and crop rotation
Key points Reduce the
alwium meterid s and Width SHection of adgptive Appropriae
inprove water quaity and direction of and high qudity Breed variety section  plant gecies and assembly
fores bets breeding variety , o trees and gass, ratio of tree-shrub-grass
asembly and intensve and highly
proportion of dl kinds  dficient techrologes of
o land use pattern cachment , weter
sving ec.
4.3.4
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/ L L

55.38 %, 15.54% 12.75% 11.15% ,

4.5
, 441.17 knt | 24.9%
1 1 /
\ 28.36% 38.78% 27.04 %
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