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Dynamic Monitoring of Forest Area in Guangdong Province
Based on Cluster Sampling and Large Plot
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Abstract A cluster sampling was designed based on 459 large plots of 2 km by 2 km built in Guangdong
Province in 2012.Each large plot as a cluster was arranged 25 square plots of 25.82 m by 25.82 m (1/15 hm®) of
equal distance, and the land type of each small square plot was identified by remote sensing image. Forest resource
area of the province in 2012 and 2016 were output, while analyses were conducted on the dynamic changes of
forest resource and contrasts with the National Forest Inventory (NFI) scheme in 2016. The results showed that the
province forest cover rate was 53.18% and forest area was 9 400.6 thousand hectares in 2016, had increased 1.58
percentage points and 279.3 thousand hectares than 2012, while the sampling accuracy of cluster sampling in 2012
and 2016 were 94.43% and 94.53%. Compared with NFI scheme, the two installment forest cover rates output
by cluster sampling scheme differed by 0.34 and 0.18 percentage points contrasted to 51.26% and 53.00%, close
to each other, while the sampling accuracy of it was lower 2.43% than NFI. Compare with the results of cluster

FEETHE: ARG A S SN [ MK (2017) 325 .
E—EE: TRk (1982—), B, WP TN, F 2N RGN DR A ARG I, Al T RS 5 I i BF O
E-mial:84338962@qq.com.




TESRORAE : FET I RE PR BT A AR AR T A S 25 M 17

sampling by remote sensing identification which were revised by site invention and NFI scheme, the differences

were overall increased, area rates of forest, bamboo forest, special shrub forest and other forest land had increased
2.46%,3.3%,2.3% and 1.89% ,while area rates of forest land and arbor forest had decreased 0.58% and 1.17%. In

general, the forest cover rate could by output fast by the cluster sampling scheme of remote sensing identification and

large plot, and the timeless, cost were superior to NFI scheme, but the change in forest cover rate had high fluctuation

and low sampling accuracy.
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Tab.1 The offsets of cluster plot points

b X ﬁéi‘iﬁﬁﬁz% Y éléi‘igﬁﬁzﬁ b X %ﬁnﬂ*ﬁﬁz% Y %ﬁnﬂlﬁ?‘rz% P X %ﬁf‘i%% Y %ﬁrﬂlﬁ‘ﬁz%
Polt no Offset of X Offsetof Y | Poltno  Offset of X Offset of Y | Poltno Offset of X Offset of Y
1 -987 987 10 987 500 19 500 =500
2 =500 987 11 -987 0 20 987 -500
3 0 987 12 -500 0 21 -987 -987
4 500 987 13 0 0 22 =500 -987
5 987 987 14 500 0 23 0 -987
6 -987 500 15 987 0 24 500 -987
7 =500 500 16 -987 =500 25 987 -987
8 0 500 17 -500 =500
9 500 500 18 0 =500
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Tab.2 Cross validation of land type of cluster plots interpreted by remote sensing image in 2016

SHBBE /A

i 2K Field verification &1t IEHISE /%

Interpretation B R M R EOAR e R (e

land type ;(Trt}ls(t ﬁ:‘;jj\ B:zﬂi)o Sparsewood Special Normal Non. Hb Suitbale Non-forest- 1otal precision

land shrub  shrub  restocking Unstocked forestland  ry land

FON 279 238 27 1 14 0 3 0 4 12 299 93.3
TR 260 227 19 1 14 0 3 0 2 4 270 84.1
(NN 11 3 8 0 0 0 0 0 0 1 12 66.7
B 2 2 0 0 0 0 0 0 0 0 2 /
N 8 8 0 0 0 0 0 0 2 7 17 0
— it 0 0 0 0 0 0 0 0 0 0 0 /
END i) 10 9 1 0 0 0 1 1 0 0 12 8.3
TCAEAMRHY 5 5 0 0 0 0 0 1 1 1 8 12.5
NES 1 1 0 0 0 0 0 0 3 2 6 50
EIRENiA 9 7 1 0 1 0 1 4 1 133 148 89.9

%3 FEMMEARLNER
Tab.3 Area of domain forest land type

R befERR HREEREEE /% IRER W/ T WBUMETHIXE /JT RGUEEE /%

Laﬁ%% o Area /% Sampling 1% hm’ hm’ Precision of
P proportion Std.e precision Error Area Area interval systematic sampling
PR 60.65 1.59 94.87 3.11 1072.1 1017.12-1 127.08 94.87
Rk 53.18 1.48 94.53 291 940.06 888.61-991.51 94.53
TrRAMR 49.04 1.47 94.13 2.88 866.88 815.96-917.80 94.13
Pk 1.66 0.35 58.73 0.68 29.34 17.32-41.36 58.68
AT AR AR 2.48 0.42 66.90 0.82 43.84 29.34-58.34 66.86

HoAth b i 7.48 0.46 87.99 0.90 132.22 116.31-148.13 87.98
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Tab.4 Change in area proportion of domain forest land output by cluster plots %

2k MRV AR 22 A B R

Lan djf . Area proportion Difference between Annual net Annual net

yp 2016 2012 two periods increment increase rate
ik 60.65 60.85 -0.20 -0.05 -0.08
FOTIN 53.18 51.60 1.58 0.395 0.77
TR 49.04 47.67 1.37 03425 0.72

(N 1.66 1.66 0 0 0

FEIRTEA M Y, 2.48 227 0.21 0.0525 231
HAb s 7.48 9.25 -1.77 -0.442 5 -4.78

R 5 BEPARMEMAETIR 2012—2016 F7ER

Tab.5 Dynamic transfer on area of each land type from 2012 to 2016 %
‘ ST S - o 3 S SR =
ik TARM AT HEAMU  FEAMH b . it
Sparsewood . Non Suitbale  Non-forestry
Land type Arbor Bamboo Special Normal . Slash Total
land restocking forestland land
shrub shrub
Te A 4529 0.09 0.63 0.87 0.15 0.64 47.67
Pk 0.02 1.63 0.01 1.66
ik N 0.05 0.73 0.01 0.01 0.03 0.83
FRREA MM 0.02 2.17 0.02 0.03 0.04 2.28
— AR 0.11 0.01 0.49 0.01 0.03 0.65
AR HE 0.7 0.01 0.03 0.17 0.03 0.94
SUIS: 1 1.35 0.01 0.1 0.54 0.59 0.07 2.66
B 0.87 0.01 0.03 0.23 2.93 0.08 4.15
AR 0.63 0.05 0.03 38.47 39.18
4t 49.04  1.66 0.73 2.48 0.49 1.63 0.91 3.74 39.34 100.02
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Tab.6 Comparing the area of domain land type between cluster sampling and NFI %
T AU AL RS B

Area proportion Sampling precision

Wi vk WA g T

SFRTEE AR
H
Methods Years ML on s e g SRR R g s
Forest . Other Forest
Forest Arbor Bamboo  Special Forest  Arbor
land forest land  land

shrub
2016  60.65 53.18  49.04 1.66 2.48 7.48 94.87 9453 94.13
HERHhE 2012 60.85 51.60 47.67 1.66 227 9.25 9488 9443 94.03
Ak -020  1.58 1.37 0 0.21 -1.77 -0.01 0.10 0.10

BEAIHREL T 2016 6123 55.64 47.87 4.96 0.18 5.59 / / /
2016  61.17 53.00 43.42 2.63 6.95 8.17 97.43  96.96 96.31
VAR 2012 60.89 5126  40.98 2.52 7.76 9.63 97.41 96.85 96.12
b 028 174 244 0.11 -0.81 -1.46 0.02 011 0.19
2016  -0.52  0.18  5.62 -0.97 -4.47 -0.69  -256 -243 -2.18
BEUIRE S SIS R R 2ER 2012 -0.04 034 669  -0.86 -5.49 038  -253 242 -2.09
s -048 -0.16 -1.07  -0.11 1.02 -0.31 -0.03 -0.01 -0.09
BEATMFEL AT S 22 5% 2016 0.58 246 -1.17 3.3 23 -1.89
Y.y
HEHIEEZY E 5 2016 0.06 2.64 445 2.33 -6.77 -2.58

SEFRR2ES




22 Mol 5 # B5 RBL 2 2020 4F 10 A4 36 45 5 1)

S, S EON T B 28 1 PATAE 3 S0 s 36 Tk 245
RXFTAR, RRIATE A MR A5 /N 1 2 1 2 1 R )
SR, I BB SR P SR

3 it

2012 4F 1 2016 47, F 18 B 132 1 KA s
TR A iR XS MR L R APRRT T AR 5 A 28 T B A
BUE RS BE A3 W35 5] 94.87% . 94.43% Fi1 94.03%,
Fi IR 2016 AFREBIREHL AR S R B, KRR HLRE AT 5K
3 AR B 5] 549 1632 WAl {f R AR 5% . I
AT R B A TR A B TR 3 95% . O HA AR AR
T AR 45 50 K 51.60% F1 53.18%, 5 i i
R Z 51.26% 1 53.00% #5300, H L, 7= 1 AR
FURTTATIY,  EL4R 5 R 5 3 SR ) R
P R .

HY T AR AR5 VR T AR 0 AR A AN, AR
K BERAR A 52w, FF AT b R 00 5 28 e ARk
2012—2016 4EE L ISR, SEFE RN LT,
PR AR HEA MR ML T AR (L S HAH s, TRA
RIS A A 25 1.07%. ) FH S LB IERE 4]
Xt B SR A IE fe, W h SR b B e e 1A
WK, SHEHERRZRFTER, FEREARHEK
FAIG R KON BRI s
(S IR M USRI T BT
KRR, PTAR. FRERE AR SR 2 IE W22 . P I,
UG SRR A B 4 o X R AR T DX Sl A i 38
A REDRAT I I RE E LR A b Al T, (H TR
K, A R A IR AT 55—y,
S A% PO AR R R AR B R,
HAEWA SRR 2

T AR b ) A o 0 o B R, R T IR
P AR A T R T R R R
549 />, ACFXT 13 725 4 1/15 hm® ZNEE b b 25
A7 3 SR 32 B ARG AR O AR T AR . T A
F T BN RE b AEA T AL PR A, B[] o A A A
WA, A % T A 2R [ o [ A J ) e
i1 24 7 BE K R 248 D B [ A A A . EL T R
FEHBTEAN HA 1/15 hm?, 52 Hb A0 AN SRS AR AR brise
ZMF R IEHR, SO0 AL R A K.
TR A KA 1 DU S RE T 1 25 A/ N i 1t 2 0047 K1)
LV SERE 0 M IS B, AN T R R I 1 52 e 48

ZN, T AR R AR T RRUSCRE D RS fR, T 22t b
JRBCIEE /DN, A L AR AT A 3 A2 TE 1) R 52 Wi 45032
HIRRBUN.

Sk

[1] 2 &AL, R DA o ZR AR R T 1R R 1 R R P
SEH WG [C/[ G A TRV ARG 2005 A 1A R IR
SRR e SCE. bRt R EMOL L, 2015: 17-
24.

[2] EZAR, BER, S, 55 A E AR IR — Ak v
PR R A L [T MOl P IR R, 2011(6): 6-11.

[3] ¥4 ARG IR — R M i SE B 5 12 DA AR
A8 PR P AR SR 5 [0 Al BEIEAE B, 2013(2):
6-9.

[4] WA A R ARG IR AR B RO YRR I]. Ml B I
I, 2013(1): 26-31.

[5] Wfhd, BAE, Haln — R R e i — s A
T AT T Z D] R Aol A R, 2012, 31(3):
1-4.

[6] FEaiAE, BRASS, TR, S5 RRE LR A 7 227 AR T
TR A A (0 AT A7 P S A [0 Al K22 3], 201,
38(3): 64-68.

[7] BRI, M RE, VEROR, S5 AOMBEIRAE B B0y T
g8 FE T RFEH X QAR [M]. L5 E AR R,
2013: 16-91.

[8] JRIC4, WAdmek, B MS, 5 T T RE X vE A p s IR
T WL I 445 SR 52 0 43 BT [ ] MO BE A 3, 2019(4):
52-57.

[9] AAATI, B, (] FFA8 AR RS 52 400 T i 7o
DRI I Aol P8 BRI, 2004, 29(4): 99-102.

[10] BLAE:, S48 A R EA KR 5 sh 4R
AL AR S Rl2A2REE, 2018, 34(4): 70-75.

[11] 35/NF, EZE, B8, & RS MRS 4 AR
ST SN [T M0l S RM2 2R, 2016, 32(3):
84-88.

[12] JZRB MBI IT. AR A M].Ab 5t B2 i,
1976: 41-217.

[13]  FE AR R R AR IR 0 s 57 LR 4 AR bR
ORI A AR PR IR 2 AR (2017) [ B ERE.

2017: 17-18.
[14] A R LR AR M]ALE: s RO H A, 1995: 76-
80.

[15] F &%, K E My, FA7c 8 ZRARGE U552 [M].AR B B, 70
BEVEARL AL R H ERROL S iR, 1985: 292-294.



