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Analysis and Suggestion on Development of Forest Health and
Wellness Industry in Yunnan Province

ZHAO Shuxue

(Ecology Branch of Yunnan Institute of Forest Inventory and Planning, Kunming 650031, Yunnan, China)

Abstract: This article discusses the three necessary conditions for the industrial development of forest health
and wellness in Yunnan Province, namely, good background of times, basic geographical advantages, and sup-
port from all parties. It analyzes the main problems that need to be solved urgently at present, and puts forward

targeted measures and suggestion. It is hoped to provide reference for the governments, relevant functional de-

partments, social institutions, and scholars.

Key words: forest health and wellness industry; development; innovation; measures; Yunnan Province
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Evaluations of Tourism Development Suitability and Tourism Attractions
Grade in Sanmenjiang National Forest Park

ZHANG Ying, WANG Liao

( Guangxi Zhuang Autonomous Region State-owned Sanmenjiang Forest Farm, Liuzhou 545000, Guangxi, China)

Abstract: Based on tourist resources, regional conditions and location characteristics in Sanmenjiang National
Forest Park, the suitability evaluation of tourism development was made in a comprehensive way. The results
showed that the total score of the forest park was 74. 95 points, of which tourism resources was 47. 45 points,
accounting for 63.3% of the full score; regional conditions 12. 91 points, accounting for 17.2% of the full
score; location characteristics 14. 59 points, accounting for 19. 5% of the full score. Tourism attractions grade
evaluation of 37 existing scenic spots in the park was also achieved: there are 4 first-level scenic spots, 7
second-level scenic spots, and 26 third-level scenic spots. The evaluation results showed that the Sanmenjiang
National Forest Park tourism resources development value was high, the regional conditions were good, the
location advantage was significant, with good conditions for tourism development.

Key words: national forest park; comprehensive evaluation; tourism suitability; tourism attractions grade
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SWOT Analysis of Forest Carbon Sequestration Development in
Guangxi Gaofeng State Owned Forest Farm

LU Yanwu', MO Yafang', XU Zhanyong’, LU Feng’

(1. Guangxi Gaofeng State Owned Forest Farm, Nanning 530002, Guangxi, China;

2. Guangxi Forest Resources and Ecological Environmental Monitoring Center, Nanning 530020, Guangxi, China)

Abstract: Guangxi Gaofeng State Owned Forest Farm has entered into the first batch of national forest carbon
sequestration pilot units in China. SWOT analysis method was used to make an overall evaluation on the inter-
nal advantages, disadvantages, external opportunities and threats of developing forest carbon sequestration in
Guangxi Gaofeng State Owned Forest Farm. The main development directions of forest carbon sequestration were
then raised: that is to strengthen forest management, improve forest quality, perfect forest carbon sequestration
accurate measurement system, establish forest farm carbon account, explore ways of forest carbon sequestration
trading, and help forest farm financial cooperation.

Key words: carbon stocks; forest carbon sequestration; SWOT analysis; development direction; state-owned

forest farm; Guangxi

H AL AERHC LK, A5 35 A= Py ek i o7l S R MR B I D MR A

WBEmLEL, KA CO, Wl B, SHEOLEE 1 m’, 183t CO,, B 1.621t 01, FWIFF
SR H A ARARIR R AR S R G T AR
WSy, b S RGBT, SPRBREEH  BAAEEEW, HESH X BiEhEEE
GEIE KT A EBUF AR EITER S REEMT . 2022 454 H, (h3ET PR B IAK E
Figr TP B A XN RO 36 T 58 B 4 T B

* WAS B HA: 2023 -04 -23

XS T CO, [ E | BRI 2 UL 2% 42 Bk R

AERA: 7 EARLARIES TERE S AARARGAIHRETRIARL” (BAAH (2021) 21 F); 78 8 F 2 F LA

RE “ATHICAFRGAIKRZERIAFR” (2023GXZCLK19) ,
WEMA: meX (1972—), &, JTERRA, 2700, E2AFRKET FHRLRELRZTF 8 T,

BATHEH . B (1974—), B, JTERA, BAITEN, TE2AFARTRE AL ASFKB N T4E, E-mail; 542347875@ qq. com,

.10 -



2023 £ % 3 1

iR, 5. 5@ EA SERD HERBILLE SWOT 547

%42 %

U 42 B T 7 Al Tk 32K WA B v DA 1) S8 2 DL )
G, M TR AR ERENAR, TFREA
BRI WA T 25 AR 56 T 5 2022 48 11 A, T E A
FEMY (LUF R “msebks”) Ror gt E
[l 5 R AR MR A B0 I o 25 e A 37 114 8% b
BRIC BRI DA, XTI b o ) 79 [ 45 4K 52 27 sk
CHEIIT &, el 8 Wl 552 5 HLkl, By
PP AR R SRR E R T BB EA +
Gy B

1 % (Strengths)

L1 HFHRFEREWET, BEEX

FRAREA B R B4 W A K B DI RE, e
ERERAR IR BRI o VMR Y AR AR 26 0k
86% , MMAEMHM K 8.9 7 hm®, HIHKEHEN
700 J7 m’, FRAKGRIEHUBLIE PG E A M &
Wb 2022 A FRAR B At ity 646. 4 5 v, Fohdh b AR
Prihihifi i 234.6 J7 v, MR AR ARAERET70.2 T t,
Midk Pt 22.3 7, HIERRAEE 319.3 7t ik
Foy, FASHiAf e 33. 1 71, FEAShtm 42.5 J7t, #%
Feehifi it 490.5 J7 v, oAt R R B % 4 80.3 T i,
HIOG AT DL, o W bR 3 AR MR B it 1 22, B R T
TR
1.2 RSREWM, EBIFES

BHORSE 477 J) o R AL MRS
FRABRN H, So)E BRI S5 E K E SR
T, BEREAWH ., JEE SRR, R
A T VRIHTR Bh & R AL 4 A AR TR T RS I
H20 RI0, FFRMZSH5&HIME /R0 H 60 1, 3k
JUPURHGHE AR 6 T, BHEBUR 35 I, ALK&
F 1S 355 Ny [ GRS PR IR 2 A, Mol
e REAR 13333 hm® %5, BLEE A HE S R U
WIS TR AR , R WEARI R T IE AR 5 AR AR 1
WA 151.5 m*/hm®, IS HL Y 1.5 AR AR
M4 =3k 11,2 m, SEILT ARl B2 18T F Ak
AP AE I F L, KRBT .
1.3 Pl%ik, EFEMER

o VPRI IR FC IR AN XA A, Fp e b =l B¢
SR RN, ZENEEW A AR AR A
Wb, BHOFRFIE . MR K . PR &
R S5 B4R, TERL T DAVEMONIERE, A XERN
TR, EHIFRFIFRE S W R A R, T

=TTOWIR, WAk R IA 77.34 20T, WiTE R
TR 80.21 {278, b 4B 2% BA 3. 09 {27,
2020 4F, AR S BLE T E 26.5 A2TT, EIRA
16.97 f27t, A 1.05 /27T, 1] P4 EA bk
e 8 —, S A E A AR

2 43 (Weaknesses)

2.1 iEwhEkEEgD, BICEKENER

(12T TEZS OB S TANES S v NN 3 VAN =
GRS MRERACTE 3, N AT T AR 5 1L
S LA B, BRI & A s . 57 Hb 5% 25
TR AN I, AR, EER K, 5
MERRICEME AL, W, MggshdEmnst+ 2
SERRE, BREAMDRER B, B35 410 B bRk
MR S AT, MR B WE &, Mg
SERHEMAL A B, Mg b 7 AR PRI LG HR AL
LG F 25 IRIME™ | BRI b O DR I o TR o
2.2 HHHHEES, FRARRPEHK

MG R BTN I 12 A7 49 A~ (T
X)), FRHboral., EHEMER K. X FJENA KA.
PR G | SEREIOME BT S, X S R AL
RO AR R R T o HIGERE, mgskig
LR IR HI A A7 A AT S EROMRAR T (7 bk b g [ 751
Wgeil, mhsA 1360 hm® Mb iz di. 7E54h
ZE T, WARTER RFHBE R IE Z 5 R, Ak
AP SAK . RPE SR BeAh, SIEMIIE &R
T A B A AR R, L RLE B R R G
B i 1R R A 7 AP A AE AR ™
2.3 HHMEHE—, ENRERFES

R VEMR G BRARGE WA AE TP 2 AR o s . R E5 4
B — B TRTRR E B FRRAS AR . AR TR
HoR HASHIA AR K IR22 B RAE ™ . AR vl
P TR AP B4 - 29 B A7 T AR 2 LR 63,8 m'/hm”
JE A EF K 86. 0 m’/hm® () 74. 2% , 41545 B4 bk
g3 A AR S EORMBTEAR, 2ok h
IRFIRAIRAS, RHA: = A T — 4R T

3 #HlL4& (Opportunities)

3.1 BRBMEARUBRICK R

2020 4F9 H, i ER AR TR A R
S eARE R E AT, P ERR R E KA T
BRIIRE , RBCE A S BOR A, — A LR AR

- 11 -



2023 £% 3 1

T od Ak kiR E AL R

%42 %

714 F 2030 AEFTIA FIE(E, %5774 HL 2060 4FFiSE 3
AT, 2021 4E 9 A (kb [ 45 B T8
HEWER AT BTV R A e A AR Bk WA Bk v R AR 1Y
BUL) 2022 424 H (PP AR X ZE R 4
J PRI 3R KN RIBUR T 52 B Ax T ELIIH &
i B AT i 3 W i v RN A B SR R L) 4R
BT CHEASREWRILRR T “RALESREWRIL
W SR, BAES RGN AES RGN
h, TEERMASRETRKRWRE, KEEEX
= IE
3.2 #HEHhERHESS

CRURET EARAR R, A E) T kRS 4% A R
2021 A8 A, [ GMOL R B R AR AR ] BTN
TE TR MR Y L AR 2 R 8
&Kt WA S 5MEBICWHE T30 BT
2010 4F (i v [ SR (03 4 S BUR L4 W5 2 T TR AA
WK, B HES ), SeiEETRE 20 2404 (AW
X, ELFETT) BERDSCHE S 5 A A R AR H
K8 L hm’, 2022 4E5 A, A ZHILRE 5
T B WE AL SRR RS AT H , FJE ST il s MOoR
LA 2 280 hm’, SEi VAR IBEAS SE B v 52 FR BB
Loy 8.8 Tt ALK M i, WUACHIIE 149. 67 J1 UG,
2000 2K P74, RS, Aok
LI E IR 5385 008 7%, Wl w”
HARSSBL 5Tk 74

4 g+ (Threats)

4.1 HREMTTE
MO BIRAL TAE M E R B #8+ oy A, HE)=

i EREAT T RreE U R T RRICRE T, RTHES R
GiIl IR 2030 AFRFITHIKIETTSI TR A
THESRGERILAE ST, ST R BRILITH " 45 TR

i, WZEZWR T Uk R g P R 3 R St T
HTOCRT IR BT A SR AR
BRACTT H R MR SR o™ SRSt T 5, A STy
B ARG L PR i B AR R (AR TIRILA S
MBECRIEASEH, WANROIAZ . Sbr LR T —2%
ERIBA IR TR B A NEERSL, BRI S
LHE AR o AL A B R (CCER) R
i, WAE—EREHEE B T BRI 6 Al
4.2 FETEENERRET

Ml T Rp2 A Ji A5 A A A B U Dl 5 3

- 12 -

SRR, MR BRIT S S A0 S AR o
M FEml o s MOl BRI T AR R e, BB
FHESE ARG . B, IR SO E
ATRRITR", STBUR R A e, Y Tbk
MBS I T AR, B R A AR AR S
AR TR TR SR R A bR, U
SRS SO R T e KR 22, 5%
M AR BRI I TR AT
4.3 MBERA#K

F A 14 A R L R AR AR IR i — S T e R e
I 25 5 T AR PR, ARAARBRIL 0 H A7 e — A K 3T
AW, — B T A g 20 45 T H )
K, MRZHGEREZRER, W, TR, kS5%
FARICEFL I, BRI 2E 5 Akt ] A 22 B b | N 36
Bi. U RIE. WNTESh . N1 BUAR SR W I S0,
FFAERERAZ T2 AR o
5 AREERETH
51 MEZRMEEERE, RAZTRHKRE

PABRMRT SR AEAR TE . A AR 55 D RE R i AL o
AZSPE R R IO, K R AR B A AR
b BACASBhERE . PEF RS M S . AR 54 18
BRSO EGE . S RS E . EREE
(INESPE I S IE & = Y NN Rl E et R ATY
By MR AR A 2 MOR AR ARG, SR AL ZRARB K
95 H S B 3 5 T R SR R R R, R L R
BN RERMWE IR N, HHREFESRS M
Ef . A A 25 AE B A R ARy, T
“ERE g,
5.2 EEZRMBLCHEEITEERR, EXHFHRKRA

i BE B VAR RO JR A0 A IR0, I AR
SEREBST, HEr IERE SR RIRIK T R R bk
T TR Pl A A R R S RO T, ST R ER
Tl EERRY ;ST [ e R, TR AR 25 B )
S SRR W T, IS AR R3S bt
Ay DAZRMRGE RS W Lhl, S5 A28 EHME. &
MRAE/NIEARSE, LA C ST Rl ST A E MR
A B R B R ST AR R K
5.3 REMUKRLEZSER, BANKGEMEE

S AR 8. 9 J7 hm®, ERLLT700 J7 m’,
FRIRHR it 5 646.4 7 t, B— B KIMEIKIE. 78
CPUET AT, W AR I I R 2 T R RN Bk Y T



2023 % 3 X, F:

I B A &Yk AR IC A e SWOT 541

%42 %

H, BE—P 8w AR AR B B AE 15 B2 5T YAk
AT H I A E A RO 7, TR AR
MBI GERR WSS H) ek G g,

VMR IIE, MRS R L R R
ARHUCE 2 58 B

6 i
R ERRMBIALA A R T e It i 2 %

P EATTRIEPIZRIRL, WG 0T, AR &
WA BB & S SWOT J3HP ks, REMG 7850 K AT
oo RS IR FIBL2 MBI AL Ak Bl i I,
FRH T 4 dBCHimg, BE SO fims, STl WO Al
W fis (WA 1) o bk L AAS U [ A 7 AR btk
LRI E 2L, SRS, S, B nlh
(AN s < | SR P 7 /s R BEZR = g S
T EA MRS AR, S “igErEtR”,

JERTL, JPREER ORI A, AT T i R Ik

FEBCHRIE B OHSE P DT mde R

xR1 BEKFHEMRBRCER SWOT 247 46
S(H#) W(%#)
B4 1. KR LI, 42 K 1. HiAt i k3 18 45 0, B0 3% Akt ) AT TR
‘ 2. HH MR EM, KIS R 2. M EE T, AT RARP RS K
3. Kk, BF AR, 3. ARG E— AR ERERG,
o(hg) SO B WO 5 s

1. BBBTENM LRI L ;
2. e ERMAL,

TR M)

LR R B BOR AR B A e T A

AMBRIL K LA

ARFCFEITAE F Yk 4 A 3R AL BT

BRI F T @GR

g A e A F A AL A A, R

BEREER— = =,

ST ¥ w4

- R R KRBT RE A, ARARAT T A A

1. i@t A ARBR VLR B 5546, 38 % AR Ak

Z2eBX , RHEARRE, BAFELRT
Fo BRARIGICAE A

2. 5 RGN, A M AP
HF HEER G EREE T,

WT ¥ s

1. HEEARTE,

2. A FRMRRRE S EEF

> B A

UL B R G F

FEBR T . L
A S L N T T WSl T

BOLR B R B kit A2 P 6d 19 A e B K

TR AR A ak T Fe, B XA B IL R

WRAXMAUXGFHELHT X,

3. R B ABMENKA R, 2.
25 ik
(1] %K. #dEwbs DIk LR [J]. PhkLiEs

K], 2022, 41 (4): 14-16, 47.

[2] %M. AMAEZZAHTEFT ES LA [M].
Jb kAR, 2016.

[3] Weam. ARMLEBE LR [M]. g FEAKLEBRA,
2012.

(4] BEMALE. BT AAE TAALATF R [M].
ok g, 2010.

(5] £k shEANRBREEDSELEEE [J]. FhdHk
AiEEHR], 2021, 40 (1): 56 -59.

[6] PR BHEABRERS, JTHREKAEEARBF. £ T
T TR AR R AT R IR A AR %k
ZR [N]. S B4R, 2022-05-13 (8).

[7] & WA, REEE, K3k, F. AR HHRLBICLRE SWOT 4
(1], HkErsakat, 2021 (2): 1-4.

[8] Ik ARREA &%, 7 &k A & KA L%
. SEEEASREASERY “TwR” LRI

w: FEKk

dkw: FHE

[R]. a7 ;&% ABREA S%E#Y, 2021,

(9] FERAIKMHYE, T EERABREASERY. THE
H B AR MR E (2021 -2025 ) [R]. &
TGk B R EA &%, 2021

[10] 7 Bk g R EAA HERYG, | @3k f s KRk %

. SEER SR AZESE (20162025) [R].

AT Gk B EBA &%, 2016.

JEF. EHCTEBFESDRA—REFHRE LG HE (&

%) [EB/OL]. #4e®, (2020 -09 -22) [2023 -04 -23].

http: //www. xinhuanet. com/ politics/leaders/2020 - 09/22/¢ _

1126527652, html.

FRF. ks E Rk R ERS

2019, 39 (23): 58 -59.

FM. HRRBICH A S HILE Bk R AR Es [J].

BRI, 2021, 4 (4): 54 -56.

AR, TRTHILELEBEILHLGRRZLE SWOT 4547

[J]. MARZF45 8, 2013 (6): 402 —403.

[11]

[12] [J]. RikBHAK,
[13]

[14]

<13 .



42 K53 P Ak kA &AL % Vol. 42 No. 3
2023 £8 A CENTRAL SOUTH FOREST INVENTORY AND PLANNING Aug. 2023

JURA K R i b NPP IR 2B AR Ak 55 By
AeL, K B E 2L B &

(L. BREMLFFREFRHAEAR I, #He K 4100145
2. Wik B s RARLAEMR AT LT, Bk 455 850005)

1 E.NPPAAKALZRGYRABFRIRY ALK, RRAEALSRAEHBK LY TR, SFTH

HEAREMEREFRPRKACO, ARKEATEEL, RATEHFERRARFEAFHEPCERYE
M4y NPP 33, BEARSH. $ADEFFik, ZA5MW) R4 B REN S NPP o2 & L4 fE
s &P, 2004—2015 4, NPP % & 54 f£ 400 ~800 ¢ C/(m’ - a) X A, A& sl 4 70% ;

NPP EZ R 5A Lax A B, SRR ARE, AFRRAR LT, MZTe NPP A4 5; &
HE BB B NPP 2ok 3 mAs 4, S mik 45 4.9 ¢ C/(m’ +a); REFE NPP A &4k
A TFHABERE, LA 99.25% , wTFHREANR; 7 & 4B TRNHKEG NPP 27 K F BG4
H60.6%HRBLEEERATY, RBETERAAZRRFHERIEN, ARE “Bbfh” BAHFETHKT
kS E

X8R BREANHZWAK; NPP; NEP; B %4k, ERH>H; S &4

mESEE. S718.5 SERFRIEAD: A XEHE: 1003-6075 (2023) 03-0014-04

DOI: 10. 16166/j. enki. ¢n43-1095. 2023. 03. 004

Temporal and Spatial Variation Characteristics of NPP of National
Commonweal Forest in Guangdong Province

LIU Jinshan', ZHANG Bei', LI Jia', XU Lei’

( 1. Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China;

2. Forestry Inventory and Planning Institute of Tibet Autonomous Region, Lhasa 850005, Tibet, China)

Abstract; NPP of vegetation is a key parameter in the material cycle process of forest ecosystem, and is also an
important indicator to characterize the carbon budget of the terrestrial ecosystem. It is of great significance for
understanding the accumulation of vegetation biomass and atmospheric CO, absorption. The temporal and spatial
characteristics of NPP of national commonweal forests in Guangdong Province are studied by adopting NPP data
of remote sensing from Resources and Environment Science Data Center of Chinese Academy of Sciences, and
through trend analysis and multiple regression, etc. The results show that from 2004 to 2015, NPP was mainly
distributed in the range of 400 ~800 g C/(m’ - a) , accounting for more than 70% . NPP is relatively discrete
in spatial distribution and is closely related to elevation. The NPP in the eastern region, Maoming City and
Yangjiang City is relatively high. NPP of national commonweal forest in Guangdong Province shows a fluctuating
increasing trend, with an average annual increasing rate of 4.9 g C/(m’ - a). The NPP value in different years
is generally in a relatively stable state, accounting for 99. 25% , with strong anti-interference ability. 60. 6% of

NPP of national commonweal forest in Guangdong Province remains in the ecosystem after heterotrophic respira-

= AR B A0, 2022 -06 -27
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tion, which reflects the good carbon sequestration capacity of national commonweal forest and has contributed to

the goal of "carbon neutral " in China.

Key words: national commonweal forest; NPP; NEP; temporal change; space distribution; Guangdong Province
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Discussion on Status quo and Countermeasures of Wetland Protection
and Management in Lujiang County Anhui Province

LIU Enlin, PENG Tailai
(Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China)

Abstract: Due to the insufficient protection on wetlands, the wetland resources in Lujiang County have been
damaged to a certain extent, and it is the overall trend of wetland resources that the area has gradually de-
creased, the ecological quality has gradually declined, and the ecological functions have been increasingly de-
graded. On this paper, the author summarizes four countermeasures for the management of Lujiang wetland in
view of the four major threats faced by wetlands in Lujiang County, including environmental pollution, overde-

velopment and utilization of wetland resources, wetland reclamation, and invasion of alien pests, in order to

Vol. 42 No. 3
Aug. 2023

provide reference for the protection and management of wetlands in the same type of county-level units.

Key words: wetland; protection; threat; countermeasure; Lujiang County
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Status quo and Countermeasures of Ecological Restoration of Rocky
Desertification Land in Carst Area of Henan Province

PEI Weiguo

(Forest Resource Monitoring Institute of Henan Province, Zhengzhou 450040, Henan, China)

Abstract: Based on the investigation and study of rocky desertification land in karst areas of Henan Province,
this paper puts forward technical modes and countermeasures on ecological restoration of rocky desertification

land, hoping to provide theoretical foundation for comprehensive treatment and integrated ecological protection

and restoration of rocky desertification.

Key words: karst area; rocky desertification; ecological restoration; status quo; Henan Province
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Effects and Suggestion of Establishing a National Wetland Park in
Improving Bird Species Diversity
Take the Example of Hunan Luxi Wushui National Wetland Park

TIAN Kaihui', GONG Fawu®, ZHENG Xiaojun®, YANG Yiting'

(1. Xiangxi Forestry Bureau, Xiangxi 416000, Hunan, China;
2. Natural Resources Bureau of Luxi County, Xiangxi 416100, Hunan, China)

Abstract: Hunan Luxi Wushui National Wetland Park was approved as a pilot national wetland park in Decem-
ber 2014. Through 8 years of continuous and effective wetland protection and management, the quality of the
wetland ecological environment has significantly improved by the year of 2022. The high-quality ecological envi-
ronment provided high grade habitats and reproductive places for birds, leading to a continuous increase in bird
species. In order to understand the specific situation of the increase in bird species diversity, a field survey of
birds in the Wushui National Wetland Park in Luxi, Hunan Province was conducted from 2019 to 2021 using

the recording software of the China Birdwatching Center. A combination of line sampling and fixed sampling

* AR B H: 2023 -07 -03
HHEA: mFE (1973—), %, AA@aF A, A, SERIRF, TZAFARDED T RRY Z AR K F & T4,
E-mail ; 582241938@ qq. com,
WA AKX (1972—), FB, #AidmpFEA, A, SAIRF, IZANFAREFTEE, ALIRBER KRLZLER 4%
A AR F TA4F, E-mail: 330663507@ qq. com,,
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methods was used. During the investigation process, a total of 162 species of birds belonging to 17 orders, 55

families, were recorded. An increase of 77 species compared to the number before the establishment of the na-

tional wetland park in 2014. Among them, 8 species of nationally key protected birds such as the Yellow-breas-

ted Bunting, Black Baza and Tawny Fish Owl were added. In addition, this article analyzes the problems of the

ecological environment faced by the wetland park and proposes paths for bird protection, which can serve as a

reference for the construction and management of future national wetland parks.

Key words: national wetland park; bird species diversity; wetland management; ecological protection; Luxi

County
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Research on Forest Volume Estimation Based on Multisource
Remote Sensing Data

Taking Mengjiagang Forest Farm in the north as an Example

ZOU Zelin', LIU Ziwei', WEN Min®, HUANG Xin'

(1. Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China; 2. Changsha Central South Forestry
Investigation, Planning and Design Co., Ltd., Changsha 410014, Hunan, China)

Abstract. Taking the artificial larch forest in Mengjiagang Forest Farm in the north as the research object, re-
mote sensing technology is introduced as a more efficient and suitable remote sensing monitoring method for
large regions. Using Sentinel-1 and Sentinel-2 remote sensing data, feature indicators such as spectral features,
texture features, vegetation index, and backscatter coefficient are extracted. Based on such two feature selec-
ting modes as Pearson correlation coefficient and distance correlation coefficient, three machine learning mod-
els, KNN, SVR, and RF, are combined. We conduct a comparison of six artificial forest volume estimation
schemes. Research shows that remote sensing data sources have the greatest impact on the estimation accuracy
of models; the model using a single Sentinel-1 data source has the lowest estimation accuracy, while the estima-

tion model based on Sentinel-1 and Sentinel-2 comprehensive data has the highest accuracy. Among them, the
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RF regression model combined with the DC feature importance evaluation scheme obtains the best stock estima-

tion results, while R, and R* being 22.94% and 0.59% respectively. Combining feature selection with

multi-source remote sensing data can effectively improve model accuracy and generalization ability, obtainsthe

best estimation results of artificial forest volume, and provide scientific basis for the protection, management,

and sustainable use of forest resources.

Key words:; forestvolume; Sentinel-1; Sentinel-2; KNN; SVR; RF; remote sensing data

ik epeez SR N E s Er v DO &S/ UNTTR AT DY
TR, N TMRAE R A A AR SR B R 7 rh dhy
TR G B 1 A 5 S e R
17 BEEK B EE . 4RI R RN SR I Tk
AMBIRFRAE, NTHIEZ MRS RS
TEAESE )y R P IR Y . RS R R
e [ ¢ M X BR AR DAL MK ) SR B R B, X T
N TARRE B IOy 2, N AR B Y v
WA B T 2 WP N CARTE A2 25 R 48P Y TR,
Oh AR, BRI O il R £ PE R S ik Bl T A X
P DR AP RIS AR AR A S BRI, 0 R R bR S DA T
R8I o

RGN M I 7 T 7 D B AR AR BT IR B B 11
HERATE, SR AP EEAEI K HSAS &, A A
IAERRIR, S UERETE KT AL
AN TE T ROR A ARb & AR 2 i . A
e, R AT e S e sk LI R DX R AR 5
Trikio BEIEHANABIAE, ARG IR 352
AL TR AR RS R R A )
WP RCPELS A RS BRI L, (BAE T R B
ok AR R A 1 2 D TR AT RE 2 B R o e e e S
BEi 7 AR IR IR S A N TR ES s L, e
TEPRUERRAR T 0 VA 1R A [T IS, 48 o M 0 PR 28
FIFE L, B o BRARBEIRA OR AP A8 BT AT p 2 )
FERAERL 2

TR AR E BT — R 255, B
TESEB PG 7R CR o 1B ER R IR H 4R
AT AR B A S A R e Ay 3 KT
WOCHRIATEE (LiIDAR) %dis. #lfLi2HiE (SAR)
Bt DL ROt 5l . LiDAR Al 2R AR BTy i 2
EER TS A VSRS T e SNIDO B LY 77 1Y S ca i)
RN A R Ar S BRE ST o SR, EWAFE—E
R BRYE , WA . BRI R A Bt 52 2 bk
L AR PSR A BT Bk v . IR, XK
U e o 0 2 25 A AR G B AL 55, AT LiDAR
A RE S UM I DI AR I o SAR B A 52 KA

- 30 -

M, Hg e RBEIMARE S . JEAh, SAR X xtife
SIBAEA —E IR L. BT U R IR 1Y
MR, Wnhfk . JWERAE, DL A A TR 4 A
AR BE . LAY 0 A o X SAR B 22 Fl
Mo WL AT: 55 1 BRARE %o SR, SAR Xdis 78 4b B
A AR AT RE S B BT | A% AR LR S A MR A A Y
SN, SR PEME R OC, B T SAR Kidh dE L
ARA RS B AR AL N b B i
HEFE . 5 THRBCHEIE, HAEZL REEMZ A7
TP NP R0 o BRI, Dl A M 32 R AR AR RO I
SRR, 402 3 RN K 55 AN R R 858 2% 11 ] fiE 32X
Bl PR T RE . BEAh, X152 bk 45 1 7% S A
WO o X, O 2 Kol i U R AT REZ BRI I,
SAR Hidfa A 27 s B 5 I T 2 S R A T L AE —
FEREE EORAMS AR L, B e AR AR S B A I A
HERRPE RIAS EME o RIS, dy T P 1) 0 BBORRAS A X
BAR, SRR A5 T S T R R e i 2 1
ARME BURE WEINAT S5 o AESEPR T, ad K SAR

FOEA BR AR 2 5, 7870 B 2 U5 38 I8 2 0 19 10
e, T AR ARCBE UG BRI B Oy 4 TR HE B Y
%‘l%\ o

AR 5T {8 [ Sentinel-1 1 Sentinel-2 3% B,
P 3 0 J& T SAR ¥k A% 2 B i . Sentinel-1 #
Sentinel-2 T 8 A5 4f5 BE 55 B 42 K o A4 4T o 1 Wa
PRI | = PR SRR, DA SRR
I W A4 AR o AR BI85 e R fE e £ 1) U7
7, M Sentinel-1 £ Sentinel-2 H i 1 Hi Xt 25 FH & i 7
PR s R AR AEAZ 5, AT S8 00 R AEEAT4& A B
B, XA BT IHEBRICRARNHCRAE, $2 5 18 B
HIUERAVE R EPE . AR DA 5K AR 1 7 i Fs AL
MAIFFERT S, FIF Sentinel-1 (SAR %¢4E) A1 Senti-
nel-2 OGFHUE) 8 BHUE, T OBIERAIE . &
FRARAE . AR RS BOR S ) O 2R RS AR IE A AR
K FHHE T RAAIE B AR A i 1) e 07 7%, WEST Sentinel-1
1 Sentinel -2 12 A Xof £R AR 25 BRI Ak I B T M £ 1
BB A AR



2023 £ % 3 1

SRFEM, F: AT 2REBBBEGAKERTENAR

AT E R R I ) %42 %

1 B RBELE REXE

L1 MRXHER
W X AL dm K K (130°32" —130°52'E,
46°20" —46°30'N) , HiAbSEIR IV REAR K, IERE Bk
FIXFFL2 o 1 X3 S ARG AR 3, 8 2R Kl
PR, AEOWNTE, IREEE, %3
FEs, AP0 T, FRIR2.7 C, FEHkE
K 550 mm, 44 H BB 1 955 h, EEA R
HES . BN . a2, SFaES%.
ARWFFEIATEE T 164 AVEMFS N TAREE L, Ky
TR A e, LIRS L R ALRT R AR
LA FHEATHENL S Z A RE B DR i 18 4 b 55
TR MR | AR ZS# 45 0F, DA S 1F 9% 4 44t
T A TE A 2 AR A RO o R b T T B ARy i
T FLR 25 m x25 m, XFFEHL P I9AE =5 em [ AROR i
PO, R RE L AR B R
1.2 EBEBENKESTLE
ARWFFEARICT B A H (2021 458 15 H—
2021 49 A 20 H) #3011 Sentinel-1 ¥4t (2021
4£8 /120 H, GRDH #¢5j]) il Sentinel-2 (2021 4F 9
H 30 H, LIC 40)) = #AR 5. A5 f#
Sentinel-1 F Sentinel-2 $iC4f 11 i 4 i1 B 5 B B oA A
G, Ho Sentinel-1 H1 VV il VH AL S5 F R AE
720 m 4 E#; Sentinel-2 H1 VREL, VRE2, VRE3,
NIR, VRE4 i Bt i 73 #8 AR 7 K 20 m, f Blue,
Green, Red, NIR Jif BEERAE R 20 m 43 BER,
Sentinel-1 %545 42 L (4 00 RS 1) 58 W A8
YRR o T8 (0 RS 6 1 01 SC PR AR B B ) TR
EMMEGL, TENERESRE, @SR E
W BUFAR BB B o 05k 5 S A AE 15 1 R, O
PAZ A Ak B0 /0 BE o5, DA v AR AT R

Sentinel-1 {5 b 1 {5 B AT BE 2 th T30 IB A2 AL LA
A% IR BRI 2% L, {6l T B 2235 Ay L T A 1E Rk
AMEIXFIR HL . 5T Sentinel-2 £y 4f i Tl 4b PH, h
TR ARG EE R LIC 9= 8, B2 T TS
RO . JUATRIESE AR OCHRAE, DR T LA B 3 9E 47 R
SIRIE . AWWFFELL LIC ™ & i A8, 48
Sen2 Cor AbHRZS#EAT KA IE, BIASBI4E 1E g 1 B 5+
HEUR
2 BRI %
2.1 EERFBEE
TEARS T, 2518 BB JEok A Senti-

nel-1 il Sentinel-2 J5 i ¢ i 5 77 2B FRAE, ANk 1 Ff
7o J:rp Sentinel-1 5 Sentinel-2 [ )5 3545 AE 5 7] 43 51
H e 8 Fhr 3, Sentinel-1 Fil Sentinel-2 3| J& 2 +3 +
2x8=21 f18 +6 +8 x8 =78 MAE, BP M Sentinel-1
FI Sentinel-2 FZAG 3 BIFREL T 21 F1 78 A3 JBARRAIE
o JEURR R AIE T 202 B RS R Y S iR F8 R A P B
WM, B T ) 0% S B S O R
RIS K PG e A U e 3o ) A AR R AT 55
EAL BB AE AT BN . ABETER] T 9 AR AR
BRHE, Horb 6 D AMEEEEL, Jpilad: IR AR B
540 (Enhanced Vegetation Index, EVI) | 3855 RAE 1k
5412 (Enhanced Vegetation Index-2, EVI-2) ., IH—
AEAE 9 45 %0 ( Normalized Difference Vegetation Index,
NDVI) ., M #IE40 (Ratio Vegetation Index, RVI) |
T BAAE#E T EL (Simple Vegetation Index, SVI) Fli& %k
TS A B8 20 (Soil Adjusted Vegetation Index,
SAVI) , F—DEECHRRE AR 1) £ B S WA A 9 A=
ARDUAEERERE . SCARAE U 23 4o 43 A7 P45 b 5 3R 1)
S ) AR A 2, B ATTHE S e 49y 1) 2 (1] 3 A LA
FJRTRARA AT AL o

R ERRFIERE

o % g g AR PR A . .
2 B H IR JB 48 HF AR ) , HEHFIE( 4T
i AR R RS 45 1 B9 % A A (% 5)
Sentinel-1 VH.VV VH/VV,VH-dB,VV-dB Mean(M) , Variance (V') , Homogenei-
ty(H) , Contrast ( Con ) , Dissimilarity
Sentinel-2 Band2, Band3, Band4, Band5, EVI.EVI-2 NDVI RVI, (D), Entropy ( E), Second moment
entinel-

Band6 .Band7 .Band8 . Band8 A

SVI.SAVI

(S), Correlation( Cor)

2.2 $FERITEMIRAE

TETE RN F A, Pearson FH 3¢ 2 BRI B AH 52 &

Bom w M Tk nl fe 5 HAn 2 (AnaRpkeE Bli)
FHOG YR8 BRI, O 5 22 B R AE B ISR 7t 7 42 3t

<31 -



2023 £% 3 1

T od Ak kiR E AL R

%42 %

W

%
1) Pearson FHFEFEL, Pearson AHRRBUEH] TR &
WANE L T R PE AR SEPE™ , LS -1 ~1,
RRMER T, FoRFEEMIEMG; BMER -1, £
IRGERE TR 0 FRARTCAHCHE . TR R IE 5 &
PR A AH DG PEBFSE 1, Pearson A 3¢ 2 $i0H 9T T
X P Z A R R R, Y — DB B F
Z[A] () Pearson 5 2 B {E 9 28 XHE B R B, X IR
A XN RFE B R BAIE S B IR BRI TR R R

2) BEEAHSCARR, FHESA A% (Distance Cor-
relation, DC) J&—Fh 7 i P> BEHLAS & AH 5GP 1) 52
TSR, AR Pk R AR PR e . HBUE T
FIHO~1, 0PI, 1 RRERMK,
TEREJBRAE 55 AR AR B B I A DGR 5, DC W] fE
Shy Wi SOy ) A e TR 0B EURFIE S AR R E AR Y
DC{E43T 1, D23 B RFAiE 7T R 2 T 2R Ak 35 AR i
FIA) 1 W 37 7 o
2.3 HSFEFIEE

1) KiE4B# A, K J£4F ( K-Nearest Neighbors,
KNN) BRSO i, i TR bR & AR
F 3 SRR A S T R AR R AR X T 0 A b
TERHE S [A] Fp e B d i Y KRR, SR AL A X SE A
HFE AR AT T, KNN B iy 0 5 7E T 147 B2 5
M, I HRERE AL B4 PR ALY EE K R .

2) SZAF ) R LR R, SCH ) & [l ( Support
Vector Regression, SVR) J&—fpF 3435w GL 0L 5 H
MRk, 15 T AR BUR Y8 BT SVR
BT — NS, 200 BRI TR IR AN
7T PO DU 2 T A i Bk SE LAY . SVR REA A Ak 3
rdfE | ARZRPE A, FA R RS R AZ AL fE

3) BEPLARAMRAIEY, BEAPLARAK (Random Forest,
RF) J2—FMaER: ik, Haia 2 mkw ittty
B, 3 T AR AR B 1 A L RF |
AREARFNRAE I BERLE , 5 m R RL iz AL RE I A i
PE. TERME R E IOt , RF GEAA 5040 21 & 4 4
i WRFEZ A E R H KRR, AT A
T A R
2.4 FHERFEREERLENIERR

N T ARAG R B I $ i HORE E, i P T e
FROETE B PR AE e B 7 0, Bl e S A
JERFAE 5 ARARE B A OGN, R AR R AR Y B
HEATHER , TR EATE A AR e T I 25, X

.32,

EWE, il E E R AR AR LR, FFEAT &
U AOAGIN, FEADACGH S E AR, DI, B
FUMA A BIRFAE o AEEE U IET I A5 AE I U R T
Ja, BREIRIE LB R YI ZE B o AR AR e
FEAEAG IR B I ZRI BetE AT, P A [ il
T Rk MDA 1 A B D A [ A R AR e #5712
ABEFEIE T Pearson F15C R KM DC X PIFHJ5 AilbAT4F
fERESE, 2545 3 Fpbldr I #E (KNN, SVR HIRF),
IR IR 2E (Rpse) FIRSEREL (RY) B
PR REIORS B IR o

MRS AR RS (Reyss) FIRIRREL (RY) 1
RS RT

Ros =/Zj:1(yi-9i)2x(1/y) (1)

n

R =1- 211(%—91’)2/2?:1(%‘?)2
(2)

oy I, v A Y S n
Sy B R

3 HRGAAH

TERRME B R R rh, PR PR B i
FEZ—, AR ARHIE e 48 75 vk 25 77 AR A [) B 5 AE 20
B, X SERFAEZH G X TBEAL A Al A B 2 1 3 5
Wi o SRy 05 (o R 3t g A [ ] DA ASE B AR Ak B P D 4
PR BRI ZE 5 5 1, LA [A] A A AR - E o
LA R R N O = Ve N N T B R S 15877 = 7 S
KNN-Pearson 72T KNN [0 JIG#E K - L) Peason 1K
FAOEE A PRI HE PR AR IR e R 06 o BE T AR
MEZEFEIT 5 R B AR AR B I & 1 i, Hop ik T
Sentinel-1 $4fi FUFFIERERE R, AN [RIRHIE R $E 5 5 24 1
T 21 D IEBURAE, BIZEFE TR B Sentinel-1 %45 i)
AT REIRRFAIE 3 AN [RIRHIEERETT 555 T Sentinel -2 % 4fg
WEEE T 16 ~ 28 >3 B FFAE; 3 T Sentinel-1 Fl
Sentinel-2 B4, A [i] 5 AL VB 45 J7 1 B #E T 14 ~ 29
ATE IR o AN [A)RRAIE 2 45 Uy vk e % 1) RR AR B 22
SR,

FETANRIRAAE S 35 J7 75 I B RUORS B2 an &l 2 iR,
Hrp gk “Mean” K75 KNN| SVR il RF = [a] 4
RURGRE R o TSR] ) SRR A R [l D R AR
FRAET ZEVEPPN R IR, BOBLAYAEIIORG BEASR] o B A4 1



2023 -5 3 4 SREMR, F: AT S REBBIBGARERTEMNFL— ARG ERH KT A4 %42 %
KNN-Pearson SVR-Pearson RF-Pearson KNN-DC SVR-DC RF-DC
Sentinel-1
Sentinel-2

Sentinel- 171
Sentinel-2

1 BETFARFHEEFRT ZEFNHIEHSE

409, WZKNN RN SVR E=— RF

Mean

35%
£ 30%
54

25%

20%

Sentinel-1 Sentinel-2  Sentinel-1 FllSentinel-2
BB IR
(a) LA Pearson 156 7 BUE A AE TS PEPF A 45 5

40%| ZZZ KNN RRY SVR = RF

Mean

25%

20%
Sentinel-2  Sentinel-1 FlSentinel -2

i8R IR
(b) LA DCAEAHFE T BEREF f A b
B2 BETFAREFEEFTENER R,
A, U AR 2 A2 i AR IR S i e K e
FUHE T Sentinel-1 Kdfs S TG IS BE e 1K, Riwrse

Sentinel-1

Bl M 35.34% ~37.17% ; 3T Sentinel-1 Fl Sen-
tinel-2 Z545 HACHE (14 Ak W00 R RN BE S5 8, R g Y 318 [
422.94% ~28. 14% , = Fp[E T EL A ) RF 144
DR BE AR e o 45 22 U508 B (Sentinel-1 Al
Sentinel-2) fiff RF #BUAE 3 {32, H b RF-Pearson il
RF-DC (1) Ry 5758 24, 11% F1 22. 94% ., 3T HEF
BV RHE L P T 45 G DC B PEAN HE AR AR
£, H 5455 Pearson PPN FEARRCR A W35 2% 5 .

2B YRR R (Sentinel-1 £ Sentinel-2) | ¥
R R AR EE R . o, AFRHEE SRy
) HLSAE S PONEL A R AN 18T 3 7R . R RIR
A2 Sy LS EH B ME Y 50% (il A2k, i 4k
TO L DU DA Ay 2 A 0 5 2 4 K. i T R AIE T 2 M 1
TEEFE T, 456 AN R A R A T 22 P DA 48 br A 31
ARGk DUOKS J32 22 57 %8¢/ KNN| SVR I RF = Fif
At A AR AT 3 %) Ak 0 4 SR b, 5 22 ek DR ) R
B (2 ~54) . H, 3T RF 443 5944
Wi RE A, AUAH 2 ~3 MREH AR IR 225 K, an &l
3 () M3 (f) Fim, H RF 454 DC [ FHE S
LV VE A 46 A5 00 f5 0 25 I AE, Ry ¥ R 439010
22.94% F1 0. 59,

VIR B B FE 1 RF-DC FRAEIE £ 7 k45 & 2 1 E
TR AT B R A I - X ATE 5T DX A N T AREA T
KRB, B ERRAM IR, SRR
A 7E 200 ~300 m*/hm? Z[A], PRk X 52 AN
S ASE R I DX 3 2 b N MRS B AR ARG, T vy
TP DX B R AR A R o

- 33 .



2023 % 3 B Tk Ak ok EE AR %42 %
7 L, i ’ . 4
400k 2 KNN-Pearson 7 , 400k b: SVR—Pearson ’ , 400k © RF-Pearson , ’
= = 300
"2 "
= = = 200
£ g g
= 4 ° ) X . o, X
o7 TR =039 T R 10
e ,7 Rpse= 2783% e Rynse= 28.14% e e Rypwse= 24.11%
() L L L L () L L L L () L L L L
100 200 300, 400 100 200 300, 400 100 200 300, 400
ﬁ"j@ﬁ/(lﬂ/hm ) ﬁ"j\?f_ﬁ/(m>/hm ) ﬁ"j\?f_ﬁ/(m>/hm )
4 7 4
200 d: KNN-DC L’ ’ 200l e: SVR-DC ’ ’ 200l £ RF-DC , ’
NA NA NA
Z300 i £ 300
- “ 2
=200 = = 200
g g g
Eof % _ & . E 100
Sl R ‘ : ‘ " Ryse= 22947
o . . .RR“SE:.%'SA‘% . 0 e . IRRMSE:I 26.046 ) 7 . e . RMSF_’I - “I
100 200 300 400 ’ 100 200 300 400 100 200 300 400
3 2 3 2 3 2
Hiﬁ/(m /hm ) Eifﬂ/(m /hm ) Hi{ﬁ/(m /hm )
= 4T s S 3
B3 ETFAEHERREAZNEZESTUNENESSTH
4 Sentinel-1 1 Sentinel-2 (44, fE 0 &8 & 7%

4 WG

Wit
S50 TR R EA T AR E BRI 1T 52 3 JOR ik
ZIMREDT . IR EW, PR S 2B
SRS 2 — i A B TR ARG B P 0 X
PR R AN ] B TR S DR B TSR 2R B 5 L, AT LA
A R BRI & T, b, RRIEIEFEAYL
SR TR S 2R, IR AEARRREE B mR 1 AR (Y
FEIRERE . AW AR, AT Il AR — ik B 2 1
PR B2 G 7 2ORF R AR YRR 507
— R AR . MFFE A R ol AW WA Y, Senti-
nel-1 il Sentinel -2 F) R AR B A0 o S BERFAE , (HAEA
[ AR RPAE B SREM ohr, AT T a2 v RO AR RS XA A
Pedto XU T 2 IR R A TR AR AR R TR A
WA VE AT, DL R s 5 5 305 ) AR5 AE 8 5 07 ¥ 0 i 2L
Mo (EBEZMNZE, T Sentinel-1 Fl Sentinel-2 454
Bdl, RE AR 0 7 8 m AR R B, 0
JEMEEE T DCRHEEZ TN T, B Ry
R 43500 22.94% F110. 59,
4.2 &g

FETAMFRBEE R, af DA LT LA 458
D455 2 B R A TR 5 @i, RS

4.1

©34 .

AREFUE AL RS B2 s @RF (8] B RUAE BT A 2% 1Y
KA BA AR A I PERE , R0 6 DC AR
FRAEEZEPE R PPN AR RS QS X A R AR IE PR 7
I, W0 RF-DC, XPRFE X (AnBFSE h rg i AT
M) E BT RO, T LASRAR A A ) & AR
23 [ I3, 3 AR A AR ARG IR BN R i S $ At
IES RS

Sentinel-1 FI Sentinel-2 T &2 38 M % A B TR AR
FUMAE BRER ML 7 RS Kicdls BE it o 38 5 Re  IX S e
I3, Ay DL R R N MER PR RIS E M. R 208
FRIREOE | & R SRR, E AU A
HAME R BRI TR, WA RSN —E &
J&, ATFTE AR A B S LT vy A T 32 AR o A T
EAU LN

SE Wk

[1] Ratcliffe S, Holzwarth F, Nadrowski K, et al. Tree neighbour-
hood matters-Tree species composition drives diversity-productivity
patterns in a near-natural beech forest [ J]. Forest Ecology and
Management, 2015, 335.: 225 -234.

[2] YuT, WuW , Gong C, etal. Residual Multi-Attention Classi-
fication Network for A Forest Dominated Tropical Landscape Using
High-Resolution Remote Sensing Imagery [J]. International Jour-

nal of Geo-Information, 2021, 10 (1) 22.



2023 £ % 3 1

SREM, F: AT SREBMFEGHERERTENTL

AL &R K Ak A A

%42 %

(3]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Pham T T, Le TT, Tuyet HN, et al. Impacts of Payment for For-
est Ecosystem Services in Protecting Forests in Dak Lak Province,
Vietnam [J]. Forests, 2021, 12 (10): 1383.

Lyu J. Endogenous Transmission Mechanism and Spatial Effect of
Forest Ecological Security in China [ J]. Forests, 2021, 12
(4). 508.

A=, FA, $HE XTRERFTARTREMNEZHE
# [J]. #éskiAEzMR, 2011, 30 (3): 1-3, 8.

T A. XTAKRTRFEEMNE RS EHEE [J]. Fhk
LiAE AR, 2018, 37 (2): 1-5.

ETAE, B, WL, F. BRAKRTRAER R KSR
it [J]. #rmpkakAHag, 2009 (6): 76 -79.

Smith W, Lara R, Delgado Caballero C E, et al. The North A-
merican Forest Database: going beyond national-level forest resource
assessment slatistics [ J ]. Environmental Monitoring and Assess-
ment, 2018, 190 (6): 350.

Anh D, Viet H, Hung N. Monitoring of Forest Land Cover Change
in Nui Ba Ra Protected Landscape in Vietnam Using Remote Sens-
ing Methods and GIS techniques [ J].
Earth and Environmental Science, 2021, 666: 52009.

IOP Conference Series ;

Lin M, Ling Q, Pei H, et al. Remote Sensing of Tropical Rain-
forest Biomass Changes in Hainan Island, China from 2003 to
2018 [J]. Remote Sensing, 2021, 13: 1696.

Singh C, Karan S K, Sardar P, et al. Remote sensing-based bio-
mass estimation of dry deciduous tropical forest using machine
learning and ensemble analysis [ J]. Journal of Environmental
Management, 2022, 308: 114639.

Naik P, Dalponte M, Bruzzone L. Prediction of Forest Aboveground
Biomass Using Multitemporal Multispectral Remote Sensing Data [J].
Remote Sensing, 2021, 13 (7). 1282.

Long J, Lin H, Wang G, et al. Mapping Growing Stem Volume
of Chinese Fir Plantation Using a Saturation-based Multivariate
Method and Quad-polarimetric SAR Images [ J ]. Remote
Sensing, 2019, 11 (16): 1872.

HuY, Xu X, Wu F, et al. Estimating Forest Stock Volume in
Hunan Province, China, by Integrating In Situ Plot Data,
Sentinel-2 Images, and Linear and Machine Learning Regression
Models [J]. Remote Sensing, 2020, 12 (1) . 186.

Li X, Liu Z, Lin H, et al. Estimating the Growing Stem Volume
of Chinese Pine and Larch Plantations based on Fused Optical Data
Using an Improved Variable Screening Method and Stacking
Algorithm [J]. Remote Sensing, 2020, 12 (5). 87I.

Cai X, Zhang B, Lyu J. Endogenous Transmission Mechanism

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25] Mura M, Bottalico F, Giannetti F, et al.

[26 ]

[27]

[28

[

[29]

and Spatial Effect of Forest Ecological Security in China [ J].
Forests, 2021, 12 (4): 508.

Wolter P T, Olbrich J J, Johnson P J. Modeling sub-boreal forest
canopy bulk density in Minnesota, USA, using synthetic aperture
radar and optical satellite sensor data [ J]. Fire Ecology, 2021,
17 (1): 26.

Pearson K. Note on regression and inheritance in the case of two
parents [J]. Proceedings of the Royal Society of London, 1895,
58 240 -242.

Székely, Gabor J, Rizzo M L, et al. Measuring and Testing
Dependence by Correlation of Distances [ J]. The Annals of
Statistics, 2007, 35: 2769 -2794.

Cover T, Hart P. Nearest neighbor pattern classification [J]. IEEE
Transactions on Information Theory, 1967, 13 (1). 21 -27.

Cortes C, Vapnik V. Support-vector networks [ J]. Machine
Learning, 1995, 20 (3): 273 -297.

Breiman L. Random Forests [J]. Machine Learning, 2001, 45
(1): 5-32.

Tang C, Ye Z, Long J, et al. Mapping forest and site quality of
planted Chinese fir forest using sentinel images [ J]. Frontiers in
plant science, 2022, 13, 949598.

FAME, RAR, THE, F. AT SPOT -7 B4ty L B
A FEMBERAL [J]. T akLAEKRFFR, 2018,
38 (9): 82 -88.

Exploiting  the
capabilities of the Sentinel-2 multi spectral instrument for
predicting growing stock volume in forest ecosystems [ J].
International ~ Journal of Applied Earth Observation and
Geoinformation, 2018, 66: 126 —134.

Pungpa S, Chumkiew S, Piyatadsananon P. Estimation of
Aboveground Biomass and Carbon Stock Using Remote Sensing
Data in Sakaerat Environmental Research Station, Thailand [J],
2023, 207 -215.

Van Passel J, Keersmaecker W, Somers B. Monitoring Woody
Cover Dynamics in Tropical Dry Forest Ecosystems Using Sentinel-
2 Satellite Imagery [J]. Remote Sensing, 2020, 12. 1276.
Shiferaw H, Kassawmar T, Zeleke G. Above and belowground
woody-biomass and carbon stock estimations at Kunzila watershed ,
Northwest Ethiopia [J]. Trees, Forests and People, 2022, 7.
100204.

Fialm, TRE, AN, F. BRHERGEELAKREDEY
Mk [J]. KAXRFFEFR (F&HFHKR), 2012, 37
(6): 631 -635.

- 35 .



42 553 M Py Ak ki & AL X Vol. 42 No. 3
2023 8 A CENTRAL SOUTH FOREST INVENTORY AND PLANNING Aug. 2023

KE TR ML 2 14 B 0 25 0 2R 4 ik i
2R BRA  E L R L AFE ARMS

(1. 3 AR E R B K 5w 8 B aE s, #d Ky 431007 ;
2. Pk A RS, Hd K 431018)

O OE. A3 HAERKEERIEE, LI Inception V3 A | K FAKMIEHF I FEMAEKRKEE
B 4R, ZiE )| 4R 6 32 AR 20 X3 HE LR F FiL 3] 92% , & J5iEF Python &2 HAE
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Design of a Deep Learning-Based Smoking Recognition System for
Forest Fires

LI Ziming', SHI Zhenwei', XU Haiwen', LONG Jun',
ZHU Yongbing’, ZHOU Guoxiong’

(1. Hunan Forest and Grassland Fire Monitoring, Dispatchand Evaluation Center, Changsha 431007, Hunan, China;
2. Central South Forestry University of Science and Technology, Changsha 431018, Hunan, China)

Abstract: By constructing a forest fire smoke dataset, selecting the Inception V3 model, a forest fire smoke
image training model based on the parameter migration learning method was obtained. A model that achieved a
recognition rate of 92% in the test dataset. Finally, Python language programming is used to implement the
application of the saved model file after training to the forest fire smoke video, and to predict the video frame by
frame, and to annotate the prediction results visually on the video in order to achieve the purpose of video
monitoring. It is more convenient and quicker than the previous method of training and prediction directly
through video to separate the network training and video monitoring, and realize the application of model files to
monitor the forest fire smoke video through software programming, which is more practicable and has a wide
application prospect.

Key words: forest fire smoke recognition system; deep learning; convolutional neural network; Inception V3; python
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B (R) ed3r, EHRUR, PEATHE3I AL (K) ahabde, #AEGHHR, KKK HLHRSF
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Prediction of Tibet’s Potential Suitable Areas for Sophora
moorcroftiana Based on MaxEnt Model

ZHANG Xiaochen', NING Xiaobin', SHI Wei', LIU Hongwei’

(1. Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China;
2. Forestry Inventory and Planning Institute of Tibet Autonomous Region, Lhasa 850005, Tibet, China)

Abstract: Sophora moorcroftiana has strong ecological adaptability and soil and water conservation functions
such as drought resistance, barren tolerance, wind and sand fixation. It is the main group — building shrub
plant in arid and semi — arid valleys of the Yajiang River Basin, and also a pioneer tree species for sand
prevention and ecological construction. In this study, MaxEnt niche model software and ArcGIS software were
used to predict the potential distribution range of Sophora moorcroftiana in Tibet. ROC curve was used to test
the prediction accuracy, the main environmental variables were screened by knife cutting method, and the
ecological and environmental conditions suitable for Sophora moorcrofiiana were analyzed by the response curve
of the main environmental variables. Then the suitable cultivation regions were divided based on it. The results
show that it has an extremely degree of accuracy to use MaxEnt to predict the potential suitable distribution

range of Sophora moorcroftiana, the AUC values of training data set and test data set of the established

* MAS B . 2022 -04 - 11
AARA . 2022 F B R EEHLTR (2022YFF1300700) ; B RALFEREEEFFLRR “GRMGESERBEXIEF M 2K E
%I &” (GLM [2021] 105 %),

HH A RBRR, &, LABGA, MERLE, TRF, TEAFMYL L. M SHRAS, BREATTEAE R &F T,
E-mail: 1510566354@ qq. com.
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prediction model are 0. 980 and 0. 977 respectively; the suitable distribution areas of Sophora psammophila in

Tibet obtained form this prediction include Naqu, Lhasa, Shigatse, Shannan and Linzhi within the jurisdiction

of Tibet, and the highly suitable areas are mainly concentrated in the middle of the the Yarlung Zangbo River,

in the Lazi County, Chengguan District, Gongga, Zhayang, Naidong, Sangri, Lang County and Longzi County,

in the north of Sangzhuzi District, Bailang County and Gyantse County, and the slopes, valleys, and beaches in

the south of Linzhou County and in the northwest and other areas of Dazi County, and the predicted results are

highly consistent with the current survey results; the distribution of Sophora moorcroftiana is affected greatly by

factors such as precipitation and temperature.

Key words: Sophora moorcroftiana; MaxEnt model; ArcGIS; suitable habitat; environmental factors; Tibet
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Practice of Compiling 1 : 1 Million Forest Distribution Map of

Yunnan Province Based on ArcGIS

CHEN Chunxiang, LI Yuanjie,

WANG Haibo,

YANG Xiaosong

(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, Yunnan, China)

Abstract: In the process of drawing up the forest distribution map of the whole province, there are many

difficulties, such as the large amount of work to arrange and standardize the data, the complex attribute factors

of the sub-compartment, the large amount of basic geographic information data, the difficult work of summing up

and summarizing the forest thematic elements, and the phenomenon of “double eyelids” appeared at the boundary

of thematic maps. Taking the practice of drawing up 1

¢ 1 million forest distribution map in Yunnan Province as

an example, this paper puts forward the technical route, method, step and process of solving the difficulties.

Key words: forest resources planning and design investigation; forest distribution map; ArcGIS; Yunnan
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Abstract: Mountains-rivers-forests-fields-lakes-grasses are acommunity of life. It is emphasized that the united
protection, the united restoration, the systematic treatment are the important path for Chinese-type
modernization with the characteristics of promoting green development, building beautiful China, and realizing
harmony between humanity and nature. Based on the late eleven year research results on mountains-rivers-
forests-fields-lakes-grasses, its research is outlined on connotation, ecological protection and restoration,
ecosystem evaluation, system governance, hoping to provide a reference for its in-depth research.
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Practice of Forest Chief System in Tibet

WANG Jinhao', DONG Yawen®, LIU Ling’, LI Lingzhi’, HONG Yongzhong’

(1. Forestry Inventory and Planning Institute of Tibet Autonomous Region, Lhasa 850005, Tibet, China;
2. Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China;
3. Forestry and Grassland Bureau of Tibet Autonomous Region, Lhasa 850005 , Tibet, China)

Abstract: By learning from the typical experiences and practices of Jiangxi Province and Anhui Province, the
forest system system in Tibet has improved the organizational system, strengthened the institutional guarantee,
established and improved the institutional mechanism, promoted its more standardized and scientific

implementation. Combined with the advantages of Tibets local natural ecological environment, it takes the "

point" with the " surface", and adopts multiple measures at the same time. It promotes the protection and
development of forest, grassland and wetland resources while driving the value-added of green industries.
Through innovation and exploration of the ecological civilization construction mechanism focusing on " forest
chief +", the digital forest chief information platform has been established with the help of cutting-edge
science and technology such as " Internet + "and " artificial intelligence" , and the work of digital forest and
grass and forest chief system in Tibet has been further developed.

Key words: forest chief system; " forest chief + " ; digital forest chief information platform; green project;
Tibet
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Construction of Height — Diameter Models and Tree Volume Models for
Pinus Massoniana in Hunan Province

WANG Jinchi', CHEN Zhenxiong', DU Zhi', LIU Ziwei', LAN Junyu®,
CAO Wenhao”, YANG Wentao”, TANG Xing”, HU Man’
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2. Central South University of Forestry and Technology, Changsha 410004, Hunan, China;
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Abstract: Based on the measured data of DBH, tree height and volume of 153 Pinus Massoniana from the
project of model development for major tree species in Hunan Province, six height-diameter models and
conventional one-way and two-variable volume models were fitted. After comparative analysis of all the six
height-diameter models, the model with the best fitting effect was selected and substituted into the two-variable
volume model to construct a new one-way volume model, and then the three volume models of conventional one-
way and two-variable and new one-way were compared and evaluated. The results showed that the determination
coefficient of all height-diameter models was above 0. 66, the total relative error was all below 5% , and the
model fitting accuracy was high. By comprehensively comparing and analyzing six height-diameter models,
model 5 was selected as the optimal height-diameter model. The determination coefficient and prediction
accuracy of the three volume models were all high, exceeding 0. 89 and 95% respectively, indicating good

fitting performance of the models. The indexes of the new one-way volume model were better than those of the
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conventional one-way volume model, and could meet the precision requirements of forestry industry standard.

Key words: Pinus Massoniana; height-diameter models; tree volume models; Hunan Province
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Dynamic Change and Reason Analysis of Rocky Desertification
Land in Karst Area of China During 2016—2021

ZHANG Yawei, LIU Tingwei, HUANG Junwei, WU Xiebao,
PENG Xi, NING Xiaobin, ZHANG Xiaochen, LIU Wei

( Central South Academy of Inventory and Planning of NFGA, Changsha 410014, Hunan, China)

Abstract: In order to improve the data sharing and application level of rocky desertification survey results, the
dynamic change of rocky desertification land is analyzed from the aspects of rocky desertification land status,
degree, province, river basin and land use status by digging, sorting and analyzing the recent two periods of
rocky desertification survey data. The reasons for the change of rocky desertification are summarized from the
aspects of forest and grass vegetation protection, rocky desertification ecological restoration, ecological

environment bearing pressure, rural energy, social economy, agricultural production conditions, infrastructure
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construction and natural climate conditions. The conclusions are as follows; (1) during 2016—2021, the total
area of rocky desertification land in karst areas was net decreased by 3. 331 million hm’ | with an average annual
reduction rate of 7. 7% , and the area of rocky desertification land decreased in all provinces; (2) during
2016—2021, the land area of mild, moderate, severe and extremely severe rocky desertification decreased by
1. 188 million hm®, 1.492 million hm®, 0.542 million hm® and 0. 109 million hm’, respectively, and the
degree decreased; (3) The reduction of both the area and degree of the rocky desertification land is first
attributed to the continuous implementation of the integrated ecological protection and restoration policy and
ecological engineering of the rocky desertification land, and the treatment effect is becoming increasingly
apparent; secondly, the combination of human disturbance reduction and good natural climate conditions
promotes the natural restoration of forest and grass vegetation in karst areas. The dynamic changing laws of
rocky desertification land in our country are understood, which provides a data basis for the adjustment of rocky
desertification control policy and scientific promotion of rocky desertification comprehensive project.

Key words: karst area; rocky desertification land; degree of rocky desertification; dynamic change; cause of
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