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Evaluation and value estimation of water conservation function of forest
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Abstract: In this study, an optimal forest configuration for water conservation function was explored, which this optimal
forest configuration could guarantee the forest vegetation can be give full play to water and soil conservation function. The
remote sensing image data in 2009 to 2014 of Beijing and the data of Beijing forest resources inventory of 2009 and 2014
were used to carry out the evaluation and value estimation of water conservation function of typical forest ( coniferous, broad-
leaved and mixed forests) with GIS software in this paper, where in capital function core area, urban function development
area, new urban development area and ecological conservation development area in Beijing. The evaluated and estimated
results show: (1) the forest vegelation area in Beijing was 4.00x10° hm’in 2009 and 4.59x10° hm® in 2014. The average
Normalized Difference Vegetation Index (NDVI) in Beijing was 0.331 in 2009 and 0.708 in 2014. The forest vegetation area

in Beijing presented an overall increasing trend. The regulated water volume of forest land greening in Beijing in 2014 was
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nearly 1/3 lower than that in 2009, and the value of water conservation function in 2014 was 22.08% and 8.24% lower than
that in 2009, respectively. (2) The annual average capacity of water conservation in the ecological conservation
development area is the strongest (2.88x10° m*/a) , followed by the annual average capacity of water conservation in the
new urban development area (1.72x10° m’/a) , while the annual average capacity of water conservation in the capital core
area is the weakest (1.05% 10° m’/a). Among the coniferous, broad-leaved and mixed forests, the value of water
conservation function of mixed forest is increasing, and its value of this forest type increased by 5.13% in 2014 compared
with that in 2009, while the value of water conservation function of broad-leaved forest and coniferous forest decreased by
34.93% and 55.55%, respectively. (3) Cultivating pure forest to increase the forest cover rate has a very important
ecological significance for regulating soil and water resources and protecting ecological environment, but considering the
amount and value of forest water conservation function, this study concluded that the mixed forest had stronger water
conservation function and better economic value than pure forest. Under the specific conditions of the city, the artificial
plant community coordinated with ecology and landscape can make the utilization of urban land resources to reach the
ecological society. The best combination of the three economic benefits is the key to improve the quality of urban green

space.
Key Words: water conservation function; regulating water volume ; quantities; value estimation; forest management
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Table 1 Remote sensing information of the study area
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Remote sensing platform Acquisition time Sensor Row/Path Resolution/m Cloud/ %
Landsat 5 2009-9-22 ™ 123/32 30 0
Landsat 5 2009-9-22 ™ 123/33 30 0
Landsat 8 2014-9-4 OLI 123/32 30 0.01
Landsat 8 2014-9-4 OLI 123/33 30 0.19
Landsat 8 2014-8-26 OLI 124/32 30 0

TM 4 Landsat 5 T2 B9 2% faf & A2 P ( Thematic Mapper, TM) , OLI & Landsat 8 952 (%8 47 Fifi #1544/ ( Operational Land Imager, OLI)
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Table 2 Different function divisions and greening area statistics of Beijing
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K K b . %l .1“*/1‘ [f bR {tb.)LM‘ BA

Functi District i Coniferous Broad-leaved Mixed Sum/hm?
unction areas 1ste tme forest/hm? forest/hm? forests/hm? . m
AR RERZ L X R IX 2009 — — 188.67 188.67
Capital function core area 2014 — 322.78 322.78
PUIR X 2009 — — 286.43 286.43

2014 — 456.19 456.19

W DI RE R X HIFHIX 2009 2.42%10? 4.88x10° 2.01x10° 7.14x10°

Urban functional expansion area 2014 1.94x102 7.13x10° 6.29x10? 7.96x10°

FHKX 2009 1.16x10° 2.65x10° 3.18x10° 6.99x10°

2014 4.11x10? 3.12x10° 3.78x10° 7.31x10°

At X 2009 5.50x10? 4.85%10? 1.22x10° 2.26x10°

2014 8.51x102 4.89x10° 8.94x102 2.23x103

T JE X 2009 2.61x10° 6.78x10° 3.57x10° 1.30x10*

2014 2.50x10° 6.90x10° 5.35x10° 1.48x10*

IR & R X il X 2009 1.30x10* 1.89x10* 7.83x10° 3.97x10*

New urban development area 2014 1.79x10* 2.05x10* 1.15x10* 4.98x10*

JE M X 2009 26.72 1.02x10* 4.17x10? 1.06x10*

2014 40.38 1.36x10* 1.62x10° 1.53x10*

Jli S X 2009 8.89x102 1.50x10* 2.86x10° 1.87x10*

2014 2.12x10° 1.23x10* 1.13x103 1.55%10*

B FIX 2009 7.81x10° 1.89x10* 1.37x10* 4.04x10*

2014 1.63x10* 1.64x10* 1.76x10* 5.04x10*

RKMIX 2009 2.95 1.73x10* 456.72 1.78x10*

2014 192.11 1.92x10* 6.13x10° 2.55x10%

BRI RRIX [Tk X 2009 9.36x10° 1.00x10* 6.74x10° 2.61x10*

Ecological conservation development area 2014 1.47x10* 8.93x103 6.53x10° 3.02x10%

PRZEIX 2009 1.38x10* 2.74x10% 1.96x10° 4.32x10*

2014 1.84x10* 2.37x10* 1.70x10° 4.38x10*

TR 2009 1.23x10* 3.83x10* 3.05%10° 5.36x10*

2014 1.43x10* 3.15x10* 3.63x10° 4.94x10*

FErX 2009 3.15x10* 4.17x10* 1.61x10* 8.94x10*

2014 3.61x10% 4.34x10* 2.22x10* 1.02x10°

FEPRIX 2009 1.05x10* 1.71x10* 3.69x10° 3.14x10*

2014 1.66x10* 2.24x10* 5.35x10° 4.43x10*

2.3 dbatTi AR e X AR KI5 55 DD BERRAE K (B A 5
231 KIEHFIIRE LY

JEHTTHT A DR XK IR SR DI RESE W 4 e 3 iR, L Bt i i AR T REAZ 0 X 2014 4 TR 28 MK T 18 5%
Ifie et (8.23x10° m*) 8 2009 4F (1.28x10° m* ) F&A 35.7% , ki i R 1X. 2014 4F R M Bl 7K 5 6 5%
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Fig.1 The spatial distribution of normalized differential vegetation index in Beijing in 2009 and 2014, respectively
N NI 1 7N O wmshfemEE O Mt REwX
[ 7 N = i 371 - 2 Y [ A&mnrRRER
B2 JtRWHAREINEEX &M E S
Fig.2 The green spatial distribution of different functional areas in Beijing
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Table 3  Statistics of water resource conservation function in functional areas of Beijing
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(m*/a) 2009 2014 2009 2014 2009 2014
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Fig.3 Estimation of the value of water conservation function in Beijing’s functional areas
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