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Health evaluation model of shelterbelt and its application in Zigui County of the

Three Gorges Reservoir area
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Abstract: Based on the traditional forest field surveys and related analysis, twenty indexes in four aspects of forest stand
structure, forest stand functional, ecological environment, and health risks were selected to represent the shelterbelt forest
health status. As a result, the health evaluation model of shelterbelt was developed. Additionally, the weights and levels of
different aspects and factors were then determined according to the Delphi-AHP model and its ecological significances. To
illustrate the health evaluation model, the health status of shelterbelt in Zigui Country was evaluated. The evaluation results
showed that the health index of shelterbelt in Zigui Country varied at the range from 0.5000 to 0.9000. Its mean value was 0.
6921. The results indicated that the shelterbelt in Zigui Country were in the sub-health state. But, the health status is
different in the nine types of forests. The health rank is broad-leaved mixed forest>coniferous and broad-leaved mixed forest
>coniferous forest>broad-leaved forest>masson pine forest>cedar forest>other coniferous forest>economic forest>shrubbery.
It revealed that the health ranks of forest vegetation types varied along the order of the mixed forest> pure forest>economic

forest>shrubbery. Additionally, a significantly spatial heterogeneity was founded in the health status of shelterbelt in Zigui

E£WE : HFEHE S0 H (2015BAD38B04) 5 K VL =k X (BRI ) bk A: 455 15 B 9% B
Wo#s B #1:2013-06-05; W 4% i R H 3 :2014-05-08
# MIVEH Corresponding author.E-mail ; leijp@ caf.ac.cn

http ://www.ecologica.cn



7 39 Tal BRI R EAR R R B L N 2095

Country. The health index of shelterbelt varied along with a decreasing trend from south to north in Zigui Country. The
shelterbelt in the southern area had better health status. A single peak trend in topography was also founded in the health

status of shelterbelt in Zigui Country. The health index of shelterbelt increased below 1000m while decreased above 1000m.

Key Words: Zigui County; shelterbelt; forest stand; index system; forest health evaluation

TR A S RG R NS R R EZRTHE . B MAE M AR R R EZ AN o, DR FEK £
FRAKVE B AU VD PRS0 TG g R E S EEEH A R A TSI A S R AWK E
ARV ER TS BRI st i R BT 1843 48 A IRBEEE ST T 58 — AN Bl 9 M 6 s —— % I B
R0 T TN 2 N A 110 M S = 8 A 2ok = S 41 I 5 Ok NG B s S = K LR S S D RN S S SN NS
Mol TR (BP 2 Wit TR ) (HT28 36 A0 BT JOMECE A SRR DL IR B ) = A6 B Pk TR . R E R PR
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RN M BTAEAE ) [P ETHEAT BOULTTAR | SR B 47 AR B8 RS AT AT e 20 8 SR L BB AR

1 KR

FIA B A A28 110°00'—110°18, 64 30°37'—31°11", J& T #iy Kbk 2 A0, U4, 4 5L
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( Pinus massoniana) Mk FAAK ( Cupressus funebris ) ¥k B £ (A2 A ( Cunninghamia lanceolata) B 1K ( Pinus
armandii) IMFA (Pinus tabulaeformis) &M ¥A (Larix gmelinii) %) Alipk & R (HI ( Robinia pseudoacacia) |
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¥ B2 Mk ( Quercus variabilis) AR ( Quercus acutissima) 75 X ( Cyclobalanopsis glauca) %) 4likk FH RIS (R
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2.2 FEMIRA T

WKHEA RIS 2RI BN, 7E 12 5 BILRE 157 AHHLE SR s 3 A 5850, f4
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Table 1 Basic information of various category of shelterbelt in Zigui County
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Fig.1 Indicators system of shelterbelt health assessment
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AIERETEDR . B EBIE AR AE RS AR WRE MR BRI B L 5045 10 N7 &
FAT 53, I yaahp FAESRASAEE HI W B, SR 5 11530 H LA KRR A AR G IO, 9 R AIE 1) 2, I 38 2ok — 3kt
o, MUARAE O RO RCE (3 3) .

F2 HBKNRERSEFHERNS
Table 2 Eight factors of the vectors of forest combustibility classification
GFBZ]Y T KR
sy PR T R s w RO
Grade ¢ sp.e?les Forest age Clousure b ane Slope/ (°) Aspect Elevation/m . er
composition grass cover thickness/cm
HiB Ulmus pumila , JI¥E Robinia  SFIEH
1 pseudoacacia, % Gk Wbk B >0.6 <0.3 <5 Jb &b >1400 <1
2 JEUEHR Larix gmelinii 528 BBk 0.5—0.6 0.3—0.4 6—15 AR.PEdE 800—1400 1—2
LM Pinus massoniana ,
2K Cunninghamia lanceolata ,
3 AR Pinus armandii, ML 04—05  0.4—05 15—25 FNGN <800 2—3
WAL Pinus tabulaeformis
FAAK Cupressus funebris
4 JEARM i Ak  0.3—0.4 0.5—0.6 25—35 N 3—4
5 <0.3 >0.6 35—45 >4
3 BIPHREREREZENERRSERRENE
Table 3 Assessment scale and index weight of shelterbelt health
PEMNF8 4R 045 454 Evaluation index level
— gy — 9t PR '
Level indicators Secondary indicators 4 1.0) P 0.62) 22(0.38)
Better( 1.0 ) Good( 0.62 ) Bad( 0.38 )
Mo &5 MR (0.1251) PN WM NTH
Stand structure Mt 4544 (0.1703) SRR, BT A H g bR FApEZN
(0.3231) FOHT AN %0(0.2395) /(Kk/m?)  >1 0.5—1 <0.5
AR (0.1086) >0.6 0.3—0.6 <0.3
TEAJZ 55 B (0.0470) >0.6 0.3—0.6 <0.3
FRJZ T (0.0584) >0.6 0.3—0.6 <0.3
v, VIR ZSAR A S 3 EHRETRSSAR, TR L R B O S R B B
YRZRELE(0.2511) S R AEh, R =30%, BRhEE A
Vi NIk A7 57(0.4812) /(t/hm? a) >13 6—13 <6
Functions of forest 7KK (0.1470) / (m?®/hm?) >800 187.7—800 <187.7
stands ( 0.4166) 457K £(0.1859) %R i o
[ 5B SR (0.1859) /(/hm? a)  >8.24 4.12—8.24 <4.12
HEARIREE I BE(0.0040) /(°) <15 15—35 >35
Ecological environments 125 (0.2017)/(cm) >60 30—60 <30
(0.0775) P (0.1577) /(m®/m?) >0.035 0.01—0.035 <0.01
JEFE IR (0.2146) /cm >20 10—20 <10
+HEFLBRIRI (0.1427) /% >11 3—11 <3
A VLT (0.2318) /(g/ke) >30 20—30 <20
fele 5 JRUS: R E(0.5262) /% <5 5—20 >20
Health risk (0.1828) A NF#(0.3132) BESRILTI rhEE NS
K :4%.(0.1606) <10 10—20 >20
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Kﬁj\%ﬁ ’ zki){% ﬂ; U H % Bjjﬁﬁ M@% %m%y\j 4 /I\%g& Fig.2 The probability distribution of hea;-th indicators of shelterbelt
( %‘:? 4) o plots in Zigui County
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Table 4 Shelterbelt health status in Zigui County

A FESF S Health Level AEEFE Unhealthy W A#HE Sub-health {# ) Health LB Quality health
TS 4L Health index [0,0.60) [0.60,0.75) [0.75,0.90) [0.90,1.00]
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AR 0, AT LA A B B4 AR A R A SR R AN g, S A SRR A E A, SR OB R It , 1 By P AR
R TT T A

WA S FHBAP AR R L] A5 2145 & BB AR R SR S 1R B0 4 2R (181 3) . AARSREIN R
JEEF & BEARAL TAEREAES, B 11 A BIRRAL T AR FEAE G, H b N BB P b A R K - F 22 g e ik
0.6465,

He LR IR BB 3P AR O AR 28 L B P AR A RRR DL L AN AR (6 5) AL Z T, R TR S it
R BB AR K 0.7388 , FEARMAR BEAEEO (Hfe/N N 0.5858 B A 1A HEARBUHERF Dy « e IR S MR > B iR
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Fig.3 Shelterbelt health assessment values of each town in Zigui County

x5 FEAWSEBFPRERER"Y
Table 5 Different categories of shelterbelt comprehensive health index

H PRI

Moy et %ﬁiﬂﬁa Feological f@%mﬁ {@.J?i%s%ﬂz
Stand type Stand structure Stand function enviromment Health risk Health index
L EAMIAR Pure pinus massoniana forests 0.6101 0.7345 0.5876 0.9060 0.7143
MIAZEAK Pure cupressus funebris forests 0.5522 0.6966 0.6131 0.8872 0.6783
HEE 4K Other pure coniferous forests 0.5520 0.6859 0.5601 0.8955 0.6712
FEIM-£liAK Pure broad-leaved forests 0.6441 0.7316 0.5832 0.9082 0.7241
ETF RS HK Mixed coniferous forests 0.6122 0.7612 0.5972 0.8968 0.7252
£ FTRAE MR Coniferous-broadleaved mixed forests 0.6910 0.6986 0.6086 0.9226 0.7301
[ MR 2E A Broad-leaved mixed forests 0.7133 0.7038 0.6020 0.9213 0.7388
TEAM Shrub communities 0.5126 0.4930 0.5571 0.9390 0.5858
LB K Economic forests 0.5594 0.5839 0.5540 0.8681 0.6256
OV FEUE R P

PRIAELEE S & GBSO HEE Bk e U AT B s A e (TR 5) o I X RERY SR T REJE h 2
B AP A ROR B B DR - B0 . — 2 Ui MBI AR | S AR SRR I 7 TR NI BT KA A 2
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H Fig 5 Shelterbelt health index of each town in Zigui County
A JEFES B W%, C. B, D, JUBEIRSEE; E. WO
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Fig 4 Distribution of each town in Zigui County -
%, K. S ; LA,

A HE—2PARGE R A T R AL By P bR R 22 e ) 2B PR 3R AR A AT 5 W), AR SCRe RO B | )2 R
TIEATHLUGT LB N B WA BE Bk p B R BRI ES 8 PR 15 B P b B A A T
pearson ALY, 5 5 R WiV U L B PR R K P A8 S i R (3R 6)

*®6 EEMETSHFHERIEHRNAXES T

Table 6 Correlation analysis of the influencing factors and shelterbelt health index

SR LIPS B
Influence factor Correlation coefficient Distinguished difference
Wi Slope -0.548 0.068
2R Soil thickness -0.205 0.523
A MU Soil organic matter 0.563 0.057
+HEFLIBRE Soil porosity 0.664 * 0.018
N4 Population density -0.142 0.659
AYJCA Per capital income -0.624" 0.030
8 5 B Distance from the county 0.277 0.383
BT AR Distance from the Yangtze River 0.858* * 0.000

OAHERE ABCAYRAGE 5 M E MR, « « P<0.01, * P<0.05

W HJRIRE D ASCAS S B RO OGRS, AL Bk
ABEEY FERTTABE RS S & SEBP MM RR BCR IEARSG . Horp, IRALEBRIE S & BB PR fd B4 A 5t (2
IEAHSE, AR & SEPTP AR REFE RO 33 0O IR VLR IE B 5 & SR 5 3P AR R 418 U A 2 35 1E
M, HIEFLBRE JE T L, BT R L £ B B W 22 B T RPN AR R R B R TR B
BB YIRS S 5 T B 0 B3P AR TR, PR R T B AR AR A IR DL
332 BidropRfE S B I B AR

PRI B A L AR B, LMl | P o e ST AR B 809 2 A, T AR 9 o 1 B A e P TR
DX S TRIETE B M A B R b T A ) T B S AARRAE 5 R U B St A AR IR TR0 5 96 (3R 7))
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Table 7 Low, medium and high altitude classification
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