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Abstract: Based on the relevant theory and technology of forest health, index scoring of the hierarchical e-
valuation method was adopted to calculate the health comprehensive index (HCI) to judge the health situa-
tions. Sixteen standard plots in Badaling Forest Farm were sampled to accomplish the survey and test for
forest health evaluation indicators in 2004 and 2012, in which 13 indicators were determined in 2004, and
24 in 2012. The indicators included 6 top categories that concerned with biological diversity, ecological
function, resistibility, prolificacy, effectiveness, and soil conditions. The status on forest health was eval-
uated by HCI with value-indicators and weighted average in the farm. The results indicated that HCI in
2012 was 60. 33 (related to 13 indices, belonging to ordinary-health), 0. 09 higher than that in 2004 (HCI
=60. 25, ordinary health) increased only by 0.15%. In general, quality of forest increased obviously in 10

stands, however, in other 6 stands, the quality tended to decrease obviously. As a whole, forest quality
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was stable, however, it belonged to sub-healthy (HCI=59. 47 in 2012 for 24 indices). So, it is necessary

to take measures to improve the health quality of forest stands in the arm, including ecological thinning,

landscape thinning, replanting complement, and regional closure for afforestation.

Key words: forest health evaluation; Badaling Forest Farm; landscape type; water conservation forest
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Table 1 Information of 16 standard sample plots in Badaling Forest Farm
FE b 11 FR %73 b2 b3} 3 N R
. e 4 PTG A EEFA EEA
HI#L (Robinia pseudocacacia) MK — BR & ( Ziziphus jujuba var. spi-
1 AR B YR K 20X 20 615 [H 4% 40. 0 (Platycladus orientalis) \JCFEW (A-  nosa) . 3] % (Vitex negundo var.
cer trunbretschneideri) heterophylla)
2 A7 - 85 H5 20X 50 670 JH Bk 20.5 A | BEH5 (Cotinus coggygria) —
WK (Pinus tabuli formis) , il % k¥
3 DiRARIIE VAV 30X 30 676 By 20.0 (Quercus wutaishanica ) | fif B (U-  —
mus pumila)
5 HIRE . T F (Syzygium aromaticum) |
4 bapl 20X 30 670 Y 30.0 -
[ERRRIL B3 INHFN(Celtis bungeana)
5 DERARIEVS 20X 50 703 B 3k 0 AL EBAR (Ulmus davidiana) EM T K (Syringa tomentella)
Ed| iter o 4 ) -
6 PEEAEILK 20X30 669 ¥ 0 45 111 B (Pinus armandii ) iRt ;F}J %Z(Y”“ negundo var. hetero
vylla
. e L YR LB (Q e 5
7 T 18 2 A 20X 30 748 W 32,0 tar B L I A CArmeniaca sibirica) . T Jﬁfkfﬁ(spzra@ .Taluz/ulza)‘%%xlj
7 JL(Caragana sinica)
8 PHIHICEM 30X30 650  FH¥E  28.0  JEEM(Armeniaca sibirica) i -
G Spiraca salici folia) 3 %
9 LRSS BN 20X 40 732 BH 3k 13.5 WS A EL (Pyrus bretschneideri) 7 ﬁ%( piraca salicifolia) Jfl
(Vitex negundo var. heterophylla)
e A ! i O 4 A
10 PHIHRBO AR 20X30 848 MY 22,0 MM (Tilia mandshurica) T % Eﬂ‘:g(Rhamng.f davurica) . &4
(Spiraea salici folia)
. Vagi:l Abelia bifl VG
11 P AR 20X30 1166  Bi¥  16.0 B (Berula dahurica) ANIA (Abelia biflora) 55 25
(Spiraea salici folia)
12 VG V4 $B AR AR 20X 30 1166 BA 3k 16.0 T (Acer mono) | BB HE NIl A (Abelia bi flora)
_ 3 % (Vite un ar. hetero-
13 VG ) I A AR 30X 30 630 fHYE  28.0 JCEM(Acer truncatum) Il Z}J J”(YMFI negundo var. hetero
vylla
N . G52k % (Spiraea salici folia) I 5
14 Rl R 20X 20 781 26.0 IRV ‘
UM S i E A 8 W 6 il (Vitex negundo var. heterophylla)
§ b 9% WS (Larix principis-rup-  Z2F 55 2k 35 (Spiraea pubescens) |
15 WAL 20x30 973 BI¥E  18.0 o
° P S AL 7 I RS prechtii) SRSk 35 (Spiraea trilobata)
b Deutzia scabra ). %5 4% 4§
16 PHIE Rk 2020 1023 BB 22,0 Mk 8 B (Deutzia scabra) ., %5 2 4

(Spiraea salici folia)

T — AR S AR A T 3 B R )R B R



513

TEIMEL 25 AL mUTT /3K U b 37 55 02 7 U5 J8R 77 AR et B 37 1 0T 5 235

2 AR I AR Hy R BRI IR R

2.1 SRR

BT R AR AR R R AR RPN R N AL
T /IR U8 MR 37 8 2R MR 288 78 Ay S5 00 7R 7K 5 R R AR
TE SOUL B 7K U500 75 AR 00 B AR At BRE VT A0 b R AN 2
TG AR5 KA A AR AR L G U A gk A 23 8K 85
{8 Ji U B S 5% R PR 110 WL AR A A K IR R
FEIBE . T LAt 5T /SR 08 bR 37 S5 00 78 7K U5 i 5 AR
ARG R VF M 8 b M R 00 R DLE 7 AR
D) & F: T 6e 5 HAth Dy fe e it vy & 0046 i I 5 2) 3
KRGS A8 S50 5 3) B A ¢ v B R M A | By A=
Yy Z2 e VR ) 5 4) 7K Y5008 55 BE 7 5 04 JEE U] 5 5) B T g
JI5R SR 5 6) Az A0 45 5 20 A 25 bR R TR T 5
DA RFSE 28 B o AR BRI T BT O AR

IR 28I A X R (/N B S BE N BR AR AE ) 2 A G 4
R 5 A A A A B Z R PR A4 o Z4F
PE B2y R B AR b oy 2 A R AR
B BB 1.3 JEND AR g (2 AR
TR R KR L DR A5 7K L B XL 0 25 T T Y A 2 T
Al EEARBL 1.4.5.7 D BT (T2 BE48 ARARRF
VEARYUR UFE KK A FAR N N R E B RE ) s
PRIL 2.7 JE0D A= 7 0y (B AR AR AR T i = 5
FEA = RE B 1 s EEARBE 5.6.7 JEUD kg (4L
it RS R AV BRI 1.6.7 5
W) | PR B0 (248 AR AR v 1) 98 % B A A o
FAHKAE AR s FEARBL 1.4.5 JFND % 6 AT LE A
P ARARA (2 HEAR B L ST AN S8 AR MR R AL 6 2k
B3 24 ANFEARTERR . FE 24 DHEARTA 14 A IER
WG AR - 4 AR AR B - 6 A2 PEFR AR (£ 2) .

K2 BRMESRGBRRENERER

Table 2 Forest health evaluation system in forest ecosystem
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Table 3 Standards of health indicator classification
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Table 4 Standards of ranks on forest health
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Table 5 Survey of forest health indicators in Badaling Forest Farm in 2004
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Table 6 Re-survey of forest health indicators 2012
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Table 7 Forest health index of 16 standard sample plots
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Fig. 1 Comparisonof HCI of 16 standard sample
plots between 2004 and 2012

4 HEi 5t

41 #it
iz FH 2R MR8 R 1 BRE 5 B ARSREM L B T R

WA bR 37 45 TR 43 1Y) AR PR (g IR 50 38 A X 2004 4F A
2012 A7 ZRM I il BRER 0T LE , B8 58T B 19 15 3 AR AR
it B A9 5T b A T AR AN O, R R B T A 45 2R
N ARARTE 2012 4E Y HCI R 60. 33 (A& . 1k
2004 4E ) HCI (60, 25; W4 BE) AL 5 17 0. 09
(0.15%) 516 Hebpufhrf 10 MR HCT 45 T+
A o AT - A (B T 29, 1300) LV I A B
PR T 21, 80%0) JPH I AR AR ($2 5 T 18.57 %)
S5 1 1 1 R AR £t B T B R T R (HR 6 AR
(18 £t BRE 7K P A W T I A R SR T T T S UM
CFRET 21.20%) PG L AHEMR CRRE T 23.49%) .
VU AZ MR ABORR CR I 1 31, 15 %0) 45 2% A fdt B 1 o
T R B s X SO0 R K R R SR AR L s AR ARAE ) £
FEME ERTIRE HRBU N AR R 6 T R 2R L i
ROLEE 6 AD—HAGHE CF & 24 DRI KR EES
PEAN AR AE R, 58 78 43 1 B et /\ 3K 04 bR S5 UL Ak
GRS R E 1 N I oA B B (1 A B N T ST A .
A S UL Y 7K T TR PR %) 2R bR £ B R KRk 59. 47 (I
e BRI /G U8 R A BRSO 7E 16 4>
PR b A 10 A T @ RRAS A 5 kT
B RRR AR AN 13 5 FF Hi (V8 Y A MO 4 T {8 IR
A R IE ] T R U PR AR o R A
42 itig

A 5T\ GA U AR 37 2R R TSRO0 AL K IR T 5
MR R T i S OUL Y K R TR AR R ) AR ORBT B L B I
TR AR R AR 50 b A5 IR A B W 25 2R ST LA
SRy 7K TR PR A i R 8 R L R AR A 5 38 A T



TEIMEL 25 AL mUTT /3K U b 37 55 02 7 U5 J8R 77 AR et B 37 1 0T 5

239

W25 SRAHETR H L bk 3 1) 2R PRt B R R R b
FAXARAE (2004 —2012 4F) o F R At B At J3E A1 Jo 2
YPAAE L 38 FHAR X 2 1 B340 46 bR iR & (2012 48, 24
A FEASRAO AT I /R 0 R AR R D AR . H RTAT A
T A AR A R B T AN AR W T AR K
P SR IR Tl 4 3 o0 o 5 o TR 0 bR SR UL AR A
il e 400 AR ST AR b R B R A X A 22 L A\
re 1 373 19 e 78 2 8 MK B 57 D REAS AN B A 380 K
5l FRRR AT B R AR AL T R A L R E AR
P R AR 2 A S LB A A A AR L B L bR A
S0 PR A3 PR TR | B R R PR HE A
FEIr RAR IR AR BRI R 4 . JE AT /R I bR
Gy 1) RR M B DA 245 SR RE D b 2 8 A B 3t T
FE A L o B S Ak 5T Hb DX R bR (g B A4 BF- 5 ik A
PR R R PEA RIS %

SE K

(1] wakss, AFmE, BRIESE. 5. dbar i A3k 0 bk 37 2% bk dd B 37
MwFFET ], Mol 9% 4 #2008 (4) - 77-82.

GAO ZH L,YU X X,CHEN G L, et al. Forest health assess-
ment in Badaling Forest Farm of Beijing[ J]. Forest Resource
Management, 2008(4):77-82. (in Chinese)

[2] G284 BRE 2. AT e, 5. b mt T/ ak 04 bhob 2% Mo e 228

WFELT]. KPR RFE . 2007,27(3) : 128-131.
LUSW, CHEN ] H, YU X X, et al. Forestry health man-
agement in Badaling Forest Farm of Beijing City [J]. Bulletin
of Soil and Water Conservation, 2007, 27 (3);:128-131. (in
Chinese)

(3] JFEfdoe 3R FH. 45 H-2 B M 48 B7E /\ 3k 08 Ml DX AR b {3 37
Mreb i LT, b e 22 3@ 42 . 200824 8) :162-166.
ZHANG J R, ZHANG Z X. Application of community struc-
ture- diversity index(CSDDin forest health assessment in Bei-
jing Badaling Area[ ] ]. Chinese Agricultural Science Bulletin,
2008,24( 8):162-166. (in Chinese)

[4] COSTANZA R. Ecological and economic system health and
social decision making[ C]// RAPPORT D J. CALOW P,
GAUDER C. Evaluating and Monitoring the Health of Large-
scale Ecosystems. New York: Springer Verlag, 1995.

(IR = A SN R S 0 N PO 1.9 S S A T e
(1. WA 282 #)k ,2002,13(5) :605-610.

CHEN G, DAI L M, FAN Z H. et al. On forest ecosystem
health and its evaluation[]J]. Chinese Journal of Applied Ecolo-
gy,2002,13(5) :605-610. (in Chinese)

[6] ZEsadly % ZAe. AR (LA IR BRA] 45 21 22 %8 48 R Ak R i BF 5%
LI, Py bk 2 g 242, 2001, 16 (1) - 70-73.

CHE K J, PAN A H. Indicator system of sustainable manage-
ment of forest for water resource conservation in Qilian

Mountains[ J ]. Journal of Northwest Forestry University,

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

2001, 16(1):70-73. (in Chinese)
HEA 4 S0, A8 WL AR AR ORI SR SR [T ], Jbfe ks
A HARBFF R, 2003,4(2) :159-165.
WANG Y K, YUAN H. Strategy and technology on conserva-
tion and instauration of forest health in Qilian Mountain[]].
Journal of Beihua University: Natural Science Edition, 2003, 4
(2) :159-165. (in Chinese)
AL RROT AR, . LT kI MR M A S R G
{EFEPEPEA L. K 4 PR 452402, 2006, 20(3) - 79-82.
LUSW, LIUF Q, YU X X, etal. Health assessment of for-
est ecosystem in Badaling Forest Center[ J]. Journal of Soil
and Water Conservation,2006,20(3):79-82. (in Chinese)
FHETE. IR AL AR AR S 2R G A BT A K ST LD R
SE I LR K2, 2007 1 1-59.

AR TR /IR I bR b T RS AR f BE TP (D, PR < b Rl R
2%,2006:1-51.

FBAR L TTHR BN S R bR A BT 6 B g LT ).
JE MR B 4], 2010, 25(5): 163- 169.

WANG Z C, KANG X G, LUO X X, etal. Progress on the
assessment of forest health[J]. Journal of Northwest Forest-
ry University, 2010, 25(5): 163- 169. (in Chinese)

Ty, At il b AR PR R 25 5 PPN TR R ik i 5 R D .
A JbHUbOE K%, 2005, 1-61.

LRt R R . DB11/T 725-2010 MR L E 5ESRE
TR PP MERLS ], dbaT . dbat A L 2010.

AR X S 20 30 AR b s il X S R A S R G AR T
WA bRk R WEFELI]. ARoll ¥ 5 #2009 (1) £ 55-57.
ZHANG L L, LIUY, LIJ W, etal. The Forest Health As-
sessment Indicator System Based on the Biodiversity for the
Quercus Mongolica Forest in Beijing Area[ ]]. Forest Re-
sources Management,2009(1) :55-57. (in Chinese)
RN T AR bR L DX KU TR S bR L AR bR 2 A 4
FRFAEWFELT DL b mt kol K442, 2011, 33(1) :60-63.
WANG W, ZHENG X X, NING Y C. Structural character-
istics of typical water conservation forests in mountain areas
of Beijing[J]. Journal of Beijing Forestry University,2011,33
(1)60-63.

25T L. AR BT M 48 A5 AR R WD 25 B 5 LD db g
o R bl Bk 2 WF 5T B 5 2006 ¢ 1-83.

WM AR L B A5 T/ N IR RS A T 28 T A Sl R A (g
FRATA A 5E LT . VE bR B 2 4k . 2013, 28(2) : 182-186.

HU H X, SHE ] Y, ZHANG M, et al. Assessment on the
health of the forests in Ningyuan river basin[J]. Journal of
Northwest Forestry University, 2013, 28(2).182-186. (in
Chinese)

ANNE E. Magurran. Ecological diversity and its measure-
ment[ M]. New Jersey: Princeton University Press,1988.

e [ O B2 WF 5 B AR AR R O L AR bR - A PIL ST AY I
R B ML (LY/T 1237-1999) [ ST, db 5t 45 v H R
#t,1999.



