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The quantitative evaluation on forest scenic function
JIANG Bo!?* ,YUAN Wei-Gao?,QI Lian-zhong?,ZHU Jin-Ru?,SHEN Ai-Hua® (1. College of Forest Resources and

Environment » Beijing Forestry University, 100083, China; 2. Zhejiang forestry academy, HangZhou 310023, China). Acta Ecologica Sinica,
2005,25(3) :615~620.

Abstract; To objectively evaluate the scenic function of forest is one of the main concerned subjects in forestry studies at
present. The frequency degree of being visualized, the weight value of vegetation type and the possibility of being visualized
were used in quantitatively evaluating forests of Fuchun river beaches in Fuyang, for the decision-making in configuration of
tree species and forest management. The frequency degree of being visualized was determined by using the land utilization map,
numerical model of topography and the incident angle of sight. The possibility of being visualized was represented by a
population gravity model. The weight of the vegetation type was determined by a one-to-one comparison method. And the
evaluation value of each landscape was gained by Thurstone Comparison and Judgement Matrix. The rationality of the forest
composition can be evaluated by using the weight value of vegetation type, meanwhile, evaluation value (L) can be regarded
as an indicator in determining whether the landscape needs to be transformed or not.

The study result showed that the evaluation value of landscape (i) was influenced by the possibility of being visualized
and the weight of the vegetation type. The highest evaluation values were found in mixed forest of Poplar,Saliz X jiangsuensis,
Saliz X agyrobractealis, and Multi-storied forest of Poplar,Toons sinensis, Liqguidambar formosna, followed by the forest belt of
Poplar X Abies chensiensis,Patch-mixed forest of Poplar X willow X Pterocarya stenoptera DC X alder X Toons sinensis,Pure forest
of alder, Abstract: is ed several grids, the opahe zone included several grids, Pulp stands of poplar,Pulp stands of willow,
Green belt of street and park,Pure forest of Pterocarya stenoptera DC,Mulberry. Forest plot is the forestry managerial unit, in
which the vegetation type and the tree age are similar. The forest scenic evaluation at least can be implemented in each forest
plot. Several grids can be selected within each evaluated forest plot for study, and the optimal size of grid was a form of 50m X

50m.
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Fig.1 The process of measurement evaluation on forest landscape
function

1. The quantitative evaluation on forest scenic function; 2. The
weight of the vegetation type; 3. Vegetation and ecology; 4. Forest
picture now; 5. the frequency degree of being visualized; 6. Incident
light angle of signt; 7. Data and landform model; 8. Landform and
soil used picture; 9. The possibility of being visualized population

gravity model; 10. Data of population; 11. The investigation of basic
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Fig. 2 Visualized spot filed,overlooked field and terrain
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Table 1 The grid numbers of digital terrain model in different grid sizes

WA TR Bk 22 4 35k,

PR R Visualized spot field Overlooked field
Grid sizes

RO P #iit R T o

East and west South and north South beach North beach Xinsha

50X 50 80 60 76 278 511
100X 100 40 30 18 68 128
250X 250 16 12 3 10 20
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2.2 HRHE B T2 SUHEABREMNEHR o ARER
MR BB R B SROUL BT R B R B A . X B Table 2 The observed results of pitching degree o of multi-function

i R G EEE BRI MG G ZEMREABEFEMD forest

Bt . R A CCORMITEARMT WIBH e BB - KB E R
C — E W) Pitching degree ar D Accumulated
T Y (absolute degree) cgree relative degree
a; = P j X PR § ORERASH A 0~1 32 39. 1
W, = WA AR o, BT 1~2 15 5.0
2~ .
SR 3 P 41 A 0 B UL K B 100, B/ . y o
{Ejﬂ 0v5}5/l\[z:ﬁgﬁsz<lﬁllﬂ1§ﬁ_‘]'j(/]\ﬁg C.ﬁzﬁﬁ’iﬁmu 4~5 8 87.7
% 3. 5~6 4 92. 6
2.3 AOEHHERE 6~7 2 95.1
£ Fischer J 3, L MAE A j B0 T4 i 1 A e ; .
SRS ERERAE O RHEEARBRSAHAR, B 9~10 1 100. 0
RAZHB T MENEARELFESS, BESHAETD. 10~ 0 100.0
FRUL RS i (B UL B ZE 0L A5 U RS 9 A 5 B9 5 2 AR 3 Total 81
BUOMGEREUA .
*3 AEARERY CGERERSH
Table 3 Section distributing of C; value in different grid sizes
P ¥ R+
. Grid sizes
. ﬁmﬁﬁ(%) 250m X 250m 100m X 100m 50m X 50m
Visualized frequency
R 45 LB (%) o0 4 B (%) 0 45 B HAB (%)
Grid numbers Proportion Grid numbers Proportion Grid numbers Proportion
0~2 219 28.3 70 26. 4 20 26. 3
2~4 212 27. 4 77 29.1 11 36.0
4~6 98 12.6 42 15. 8 15 19.7
6~10 103 13.3 35 13.2 18 23.7
10~15 81 10.5 24 9.1 6 7.9

=15 62 8.0 17 6. 4 6 7.9

R4 BEURRARBER

Table 4 The population level in all observed spot

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Observed spot
4
% 4 1 2 5 1 2 2 1 4 4 2 3 5 3 3 5 5 5 3 3
Level
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2.4 HENE
B3 — B EHE, RSB RERE R P RAFEEN LEAS LS 5EERIARARRGER . FHES) P %EE
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AR UK B 2HNLYHER,BE5F 3T AN ARE B KB 2HIMLER 12 L, HRE 12 %K.
2.5 ZRARXETHEER IEH
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L=G XV,
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P o B AT AR B PR L FT B A EL AR, B SR U b T B AR KB B, 5 B S T B R 2 A 2 A . O I, PP R /J A 4 A S B
T B0 AR AR S 01, T A 50 A 0 1R L A I B, e T R AR GT A A A 5, L D o S R O R o B
PAELERER. AWML B TERY BAFTASHIEY, Mm A LIBEE , B K L ER S RIL R A E BB .
BV S BE R0 A FTRR e A B R A A A AR R AR R, R AR : ;
BEEAERSTEPEBLARE. RT S0 WL THMHE, B8
P BT A5 W2 R IR 9 R [B] T A BT AR 4L . a0 OB AR B
R B ok 5 OB B B S e, H AT RE PR I
80% LA b, BREEGUM AT X, FE AR I HH T 49 b 0 T B 4 A5
BOXRAODEANERAOSAMER. Hh, BLAE. E57.
Wik WEBEN . BEN B 55 - WEBESHEANKE
2Iny . FIBTRATHRET LLE W, PR R K/ 5 300 55 B 0 3 4 T
REVERRE AR A JC R, MRS K, 4501H b T A6 7 T B4 ARG L UF

FRX S ENDE

HEROUBHE, THRBEECREK. BENTELERERNE Indicated difference

B35 21 000 0749 LR B O 940/ 5 0 B 50m X 50, Obaerved posiity 0101020 20-80 80-100

2 TS ) B R T BE MR AN 3, ?ﬁf‘umber 231 139 201 204

3.2 HBHERBNELR gﬂgg‘)’u 298 179 259 263
H4RESTELBHEBNER 12 HAMBEP AR

FORE A — BT S, BTN 100, A B E 00y ms s s i (R 50m>X 50m)

L3 F oAk GEB B W MES), 0 TIXA S BRI AFE A Fig. 3 The observed possibility of overlooked field (grid size 50m %
—1, EHEF KRR EMEF A Thurstone B B H BT HE DS s0m)
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BR AR EMETREM EREERERLEK RREERZK B A b
Zone-mixed forest of Poplar . Salix Multi-storied forest of Poplar. Toons Multi-storied forest of Plywood forest of Poplar
X jiangsuensis « Salix X agyrobractealis i is~ Liquidambar for Pinus massoniana-broadleaved

, o e 3 SEE SRt e
L E S S HEXERET B ALK

Green belt of street and park  Pure forest of Pterocarya stenoptera DC Pure forest of alder

BRI A ERSR BT E ] WE M BRI Ak
Patch-mixed forest of Poplar . willow . Mulberry Pash pasture Resident and factory area
Pterocarya stenoptera DC . alder  Toons sinensis

B4 —X— BRI RARMZ B (12 8D

Fig. 4 Forest landscape pictures of experiment used compared each other method (12 pieces)
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Table 5 The weight of different stand description community types

BE (%) Weight
BELRE # ¥
; 14 EE | %34 FHE )
Community types ) g Ordering
First group Second group Third group Mean
1 IR A0 48 2 1) 4 5 R 1B 32 Ak Zone-mixed forest of Poplar,
. .. R . . 95, 95 98 96. 0 1
Saliz X jiangsuensis,Salix X agyrobractealis
— ltistor: , o P

%ﬁ?ﬁﬂ%i};% Multi-storied forest of Poplar,Toons sinensis o7 89 95 93.7 N
Liquidambar formosna
WA E BB Multi-storied forest of Pinus massoniana-broadleaved 90 85 92 89.0 3
B4 A Plywood forest of Poplar 88 75 88 83.7 5
43K A Pulp stands of poplar 72 78 82 77.3 7
HE A E BRI Green belt of street and park 71 76 76 74. 3 8
B SE K Pure forest of Pterocarya stenoptera DC 80 70 - 54 68.0 10
HARLEH Pure forest of alder 92 82 69 81.0 6
HHIRB R AR E R YORIB A #K Patch-mixed forest of Poplar,

. . K 98 90 76 88.0 4
willow, Pterocarya stenoptera DC ,alder,Toons sinensis
£ % Mulberry 52 82 45 59.7 11
3B BE # Pash pasture 60 93 67 73.3 9

JE R T) B Resident and factory area —1 -1 -1 —1.0 12
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BERMER IR EEREAFTHRAIHOLE, BAERTE—
BB . LhR EIEFBKE N 50m . 20m. -+, BU/NEE R E B R
RHBEERY EENABRKRUDENRGZETEHEMN, K
B OHRBRESER —DIERNEELE B AR RERLESER
BENMAFTER, B, MEAXPRBBENEANETH LD
R .

— X —-HEERAEEENENSERBR AR FUREN
ZHREBEXHK . BREENEEZRFHERNRNENRE,
WK R 4 1 T B0 AR L MR A 1R R A R HOIR TR ST AR RE K 4
Rt R R Y WP N e LA Ty S

Indicated difference
BRI AR

0~10 10~20 20~80 80~100

BLR E B A R AR 5 1 A B ARHE LG, T XU A B A 2 Observed possibility

B, oA B0 T A T L o B AR T 5 o MRE e 296 129 193157

REBAIEAR, L AT AEXRERRMES T ES0EWIT g;';o(fgzm 382 166 249 203

EHAE .

B 5 Bk H AR KR I BB K ) (R R ~F 50m X 50m)

Fig.5 The example of forest landscape function evaluation in
overlooked field (grid size 50mX50m) -
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