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XAY DUNG MO HINH VA THANH LAP BAN D0 SINH KHOI RUNG DAC DUNG
VUNG TAY BAC VIET NAM SUDUNG DANGUON DU LIEUANHVETINH-
TRUGNG HOP NGHIEN CUU TAI KHU BAO TON THIEN NHIEN XUAN NHA, TINH SON LA

NGUYEN VIET LUONG", TRAN VAN THUY? PHAN THI KIM THANH!, NGUYEN PHUC HAI,
HOANG HAI', NGUYEN QUYNH ANH', TRAN BINH MINH®

I Phong Cong nghé vién thdm, GIS va GPS, Vién Cong nghé vii tru,

Vién Han lam Khoa hoc va Cong nghé Viét Nam

2 Khoa Mobi trucng, Truong Dai hoc Khoa hoc Ty nhién,

Dai hoc Qudc gia Ha Nji

3 Trung tam Sinh hoc thuic nghi¢m, Vién Ung dung cong nghé,

B0 Khoa hoc va Cong nghé

Toém tit:

Nghién citu da st dung dii liéu cua cdc vé tinh ALOS-2 PALSAR-2, Landsat 8 OLI va Sentinel-2 cho xdy
dung mé hinh cho uéc tinh sinh khoi va thanh 1gp bdn do sinh khoi riing tai Khu bdo ton thién nhién
(KBTTN) Xudn Nha, tinh Son La. Két qua mé hinh tot nhdt cho uéc tinh sinh khoi dugc thanh ldp ti dii
liéu dnh vé tinh ALOS-2 PALSAR-2 va Landsat 8 OLI véi (R2 = 0,87; RMSE=26,71). Mot ban do sinh

khéi da dugc thanh ldp tii moé hinh tot nhdt da cho thdy rang, dién tich riing giau sinh khéi 2.1694,39 ha
(40,52%), dién tich riing trung binh la 20.384,85 ha (38,07%), dién tich riing nghéo 10.311,42 ha (19,26%)
va cdc doi tugng khdc 1.153,54 ha (2,15%). D liéu dnh vé tinh trong nghién cifu nay cé thé gidi thich dugc
sinh khéi riing vdi do chinh xdc dén 87%. Cdc két qua nghién ciiu nay la co sé cho sy dinh huidng trong viéc
hoach dinh cdc chinh sdch vé bdo ton va phat trién, tham gia co ché mua bdn trao ddi han ngach khi nha
kinh cho khu vic nghién ciiu ciing nhu khu vuc khdc.

Tii khéa: Sinh khoi, cdc-bon, riing, ALOS-2 PALSAR-2, Landsat 8 OLL

Ngay nhdn bai: 30/10/2023; Ngay stia chiia: 29/11/2023; Ngay duyét ddang: 5/12/2023.

Building models to estimate and mapping biomass of special-use forests
in northern Vietnam using multiple sources of satellite image data -
The case research at Xuan Nha Nature Reserve, Son La province

Abstract:

This research used data from the ALOS-2 PALSAR-2, Landsat 8 OLI and Sentinel-2 satellites to build a model
to estimate biomass and forest biomass mapping in Xuan Nha Nature Reserve, Son La province. The best
model results for biomass estimation were established from ALOS-2 PALSAR-2 and Landsat 8 OLI satellite
image data (R2 = 0.87; RMSE=26.71). A biomass map created from the best model showed that the rich forest
biomass area is 21,694.39 ha (40.52%), the medium biomass forest area is 20,384.85 ha (38.07%), the poor
biomass forest area is 10,311.42 hectares (19.26%) and other subjects 1,153.54 hectares (2.15%). Satellite
image data in this study can explain forest biomass with an accuracy of up to 87%. These research results

are the basis for orientation in planning conservation and development policies and participating in the
greenhouse gas quota trading mechanism for the research area as well as other areas.

Keywords: Biomass, cdc-bon, forest, ALOS-2 PALSAR-2, Landsat 8 OLL

JEL Classifications: P48, Q53, Q55.

1. TONG QUAN
BDKH va méi quan hé ctia n6 véi viéc phat thai khi CO,
Riing 1 ngudn tai nguyén quan trong gin véi sinh ké  dang la vin dé dugc quan tdm toan ciu. Thuc vat c¢6 kha
cho hang triéu ngusi va gop phan phat trién kinh t€ quéc  néng hdp thy CO, thong qua qué trinh quang hgp, dugc tich
gia ctia nhiéu nudc. Ngoai ra, rting con la nhiing nguén  liy duéi dang sinh khéi, né Iuu trii khoang 80% vat chat
song thiét yéu, bé hdp thu cdc-bon va anh huéng déntécdd  song trén mat dat va khoang 40% vat chat song dudi mat dat
bién d6i khi hau (BDKH) (FAO, 1998; Kohl va nnk., 2015). (FAO, 1998). Do vy, hé sinh thai rting c6 vai tro quan trong
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trong chu trinh cdc-bon toan ciu. Vi ly do do, Cong udc
khung ctia Lién hgp qudc vé BDKH (UNFCC), Nghi dinh
thu Kyoto, Chuong trinh UN-REDD va gan day 1a Hoi nghi
chéng BDKH toan ciu tai Paris ndm 2015 mét lan niia da ghi
nhan manh mé vai tro tich lity cac-bon ctia riing (Robbins,
2016). Co thé ndi day la mot co hdi d6i véi nhiing nude dang
phat trién nhu Viét Nam c6 thé déng gop vao viéc gidm thiéu
tdc dong ciia BDKH thong qua viéc béo ton va phat trién
bén viing riing. D& nhén dugc su chi tra tii cdc qudc gia phat
trién, t6 chiic quéc té, qudc gia dang phat trién cin phai dua
ra bang chting vé kha ning tich trii cdc-bon, hap thu CO, va
nhiing thay déi déi vdi riing qudc gia minh bing “Hé théng
gidm sat - Bao cdo - Thdm dinh quéc gia (MRV)” minh bach
dua trén co sd khoa hoc (IPCC., 2003, 2006). Cac cam két
ndy da yéu ciu cac qudc gia phai ¢ bdo cdo minh bach caa
viéc bién dong dién tich, chat lugng ctia cac loai rling (thay
d6i sinh khéi), ma muc dich cudi cling 1a xac dinh dugc téng
lugng CO, bién dong ctia riing.

Dénh gid kha nang hap thu CO, bai thuc véat dugc thuc
hién thong qua dénh gid sinh khdi 1a buéc dau tién, quan
trong va c6 nhiéu muc dich, trong d6 c¢6 hai muc dich chinh,
dé la: (i) St dung tai nguyén va (ii) quan ly méi truong
(Parresol va nnk.,1999; Luong va nnk., 2016). Diéu quan
trong 13 dé€ xac dinh bao nhiéu cti, gb c6 san d€ st dung
va kha nang chung hap thu dugc lugng CO, la bao nhiéu.
V6i muc dich nay, can biét khu riing nay c6 bao nhiéu sinh
khéi, cac-bon tich lay hodc va mat di theo mét thai gian
nhit dinh. Ngoai ra, ddnh gia sinh khéi cling quan trong dé
danh gid ndng suét va kha nang phuc hoi ciing nhu mtic d6
suy thodi cua rting theo cac thoi ky khac nhau. Tu d6, c6
thé suy ra dugc s6 lugng khi CO, dugc hap thu dugc hoac
phat thai ra moéi truong bai su bién déi tang gidm ctia riing
(Kohl va nnk., 2015; Luong va nnk., 2018). Van dé dit ra
hién nay 1a lam sao tinh toan sinh khéi, kha nang tich tri
cdc-bon va hap thu CO, boi tham thuc vat rling trén mot
khu vuc rong 16n vé6i 6 chinh xdc cao, trong mot thoi gian
ngan véi chi phi thdp. Day cing la muc tiéu cta viéc ting
dung cong nghé vién tham da dit ra d€ thuc hién cic noi
dung trong nghién ctiu nay.

2. KHU VUC NGHIEN CUU

KBTTN Xuén Nha, tinh Son La dugc thanh 1ap theo
Quyét dinh s6 194/CT, ngay 9/8/1986 ctia Chu tich Hoi
dong Bo trudng (nay la Tht tuéng Chinh phu). Vi tri dia
1y ndm tron trong 4 xa vung nui cao bao gom: Chiéng Son,
Chiéng Xuan, Xuan Nha, Tan Xuéan ctia huyén Van Ho,
tinh Son La.

Thuc vat tai KBTTN Xuin Nha da c6 1.131 loai, 650
chi, 189 ho thudc 6 nganh thuc vat bac cao ¢ mach (Thai,
2012).

Khi hdu: Ché d6 nhiét khu bao ton chia lam 2 mua ro
rét 1a mua néng va muia lanh. Mtia néng ti thang 5 - 9 véi
nén nhiét dao dong trong nguéng 20°C t6i 25°C. Muia lanh
tti thang 10 dén thang 4 nam sau.
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Ché dp muia: Mua trong khu viic KBTTN Xuan Nha chiu
anh hudng ctia ché d¢ nhiét cting nhu yéu t6 dia hinh. Lugng
mua trung binh ndm dao dong trong khoéng 1.700 mm dén
2.000 mm.

Dia hinh: Gém nhiing khoéi, dai nui c¢6 huéng déc
chung tit Tay Bac xuéng Pong Nam. KBTTN c6 hai
thung lang rong, bang, cit ngang vé phia Pong ti bién
giGi Viét- Lao, diém cao nhat cua KBT la dinh nui Pha
Ludng 1.970 m.

Thuy van: Trong KBTTN khong c6 song va c6 su6i 16n,
ma chi la hé théng cac sudi nho bt ngudn, dén nude ti
day nui ranh gi6i v6i Thanh Hoéa d6 xu6ng vung trung tam.
Phia Bac thung lang c6 su6i Nha, phia Nam 1a su6i Nam
Can, hai su6i gdp nhau & phia Pong Nam ctia KBTTN sau
d6 chay vé song Ma.

Vi tri khu vuc nghién ctu dugc thé hién tai Hinh 1.
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Hinh 1. Vi tri dia ly khu viic nghién ciiu thuc nghiém
KBTTN Xudn Nha

3. PHUONG PHAP NGHIEN CUU VA DU LIEU SUDUNG

3.1. Dii liéu thuc dia

Trong nghién ciu da st dung di liéu ti hé thong
0 tiéu chudn véi kich thuéc mdi 6 tiéu chuén la 500 m?
(20mx25m). Téng cdng c6 56 6 tiéu chudn da dugc khao sit,
do dém ngoai thuc dia. Nghién ctiu d4 ap dung cac phuong
trinh tinh todn sinh khéi trén mét dat cta cay ca thé, tic 1a
ap dung cong thiic tinh sinh khoi trén mdt dat cho tling cay
da dugc diéu tra trong 6 tiéu chudn. Cac Phuong trinh (1)
va Phuong trinh (2) nghién ctu st dung da dugc phat trién
bdi Chuong trinh UN-REDD+ tai Viét Nam (UN-REDD,
2012) va MARD, 2016, dugc ghi dudi day.

Sinh khéi cay gd (tdn/ha) = 0,1142xD>451 (1)
Sinh khéi tre nira (tin/ha) = 0.2829xD'43%6x {02778 (2)

Trong Phuong trinh (1) va Phuong trinh (2): SK 14 sinh
khdi trén mit dat cta cay (don vi la kg); D la dudng kinh
ngang nguc tai vi tri 1.3-m (don vi 1a mét); H 1a chiéu cao
toan bd cay (don vi la mét); WD 1a ty trong gb (don vi tinh
tdn/m?).

3.2. Dii liéu dnh vé tinh

Anh vé tinh ALOS-2 PALSAR-2 va Landsat 8 OLI st
dung trong nghién ctiu. Cac thong tin tii anh vé tinh radar
tli vé tinh dugc ghi tai Bang 1.
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Bang 1. Danh sach anh vé tinh ALOS-2 PALSAR-2,
Landsat 8 va Sentinel-2

thong ké trii lugng sinh khéi, cac-bon riing tai Viét Nam.

Hinh anh vé tinh ALOS-2 PAPLSAR-2 va Landsat 8 OLI
st dung trong nghién ctiu nay dugc thé hién tai Hinh 2.

(a) (b) (©)

3.3. Phuong phdp xii ly dnh vé tinh

Anh vé tinh radar tii ALOS-2 v6i mtc do xt Iy 2.1 v6i
2 phan cyc HH va HV, d¢ phan giai cua di liéu la 10 m
sti dung trong nghién ctiu nay dugc chuyén déi gia tri DN
(digital number) ctia hai phan cuc HH va HV sang gia tri
tan xa ngugc (backscattering intensity) theo Phuong trinh
(3) sau day (JAXA, 2014).

oo =10 xlog10 (DN?) + CF (3)

Trong d6: DN 1a gid tri s6 ctia diém anh; oo 1a gid tri tan
xa ngugc, don vi la decibels (dB); CF la hé s6 chuyén d6i,
Theo cong bd ctia JAX A doi v6i anh mic (1.5 va 2.1) thi CF
la -83.0 (JAXA, 2014).

Tao anh NDVI tti vé tinh Landsat 8 OLI va Sentinel-2

Anh chi s6 thuc vat tit vé tinh Landsat 8 va Sentinel-2
dugc tao theo Phuong trinh (4) sau day:

NDVI=(NIR-RED)/(NIR+RED) (4)

Trong dé: RED la Red kénh va NIR la Near Infrared kénh.

3.4. Xay dung céc 16p phén logi cho ban do sinh khoi riing

Hién nay, tai Viét Nam viéc phan chia riing ty nhién
theo trii lugng da cé quy dinh nhu sau. Déi véi riing gb,
bao gom: a) Riing giau: Tri lugng ciy diing 16n hon 200
m’/ha; b) Riing trung binh: Trii lugng cay ding ti 16n hon
100 dén 200 m*/ha; c) Riing ngheo: Tri lugng ciy ding tu
16n hon 50 dén 100 m*/ha; d) Ruing ngheo kiét: Trit lugng
cay dlng ti 10 dén 50 m*/ha; d) Rling chua ¢4 trii lugng:
Trii lugng cay diing dudi 10 m*/ha (B NN&PTNT, 2018).
Tuy nhién, dén nay, cac nghién ctiu hdu nhu chua dugc dé
cap, ké ca FAO cling chua c6 quy dinh rd vé viéc phan chia
cac 16p trit lugng sinh khéi trong viéc diéu tra cling nhu
x4y dung cac 16p cho ban d6 sinh khéi rting. Méc du, trong
Bao cdo ctia FAO (1997) ciing da gidi thiéu két qua nghién
cuu tai cac qudc gia tai chau Phi, trong d6 c6 st dung don
vi theo dién tich tdn/ha (Mg/ha) va cac 16p dugc phan chia
thé hién trong chu giai ctia ban d6 sinh khéi riing véi cac
cép don vi cdch nhau 100 tdn/ha (FAO, 1997). Dé thuén lgi
va théng nhdt cho viéc xay dung, bién tap ban d6 ciing nhu
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o | ey | Moigen . hinac, | |50 | g phan g Nghién ctiu d€ xuét viéc phan chia cac 16p riing ty nhién
chup kénhphs | . ° | khong gian theo trii lugng sinh khdi rting tai Viét Nam vd6i 4 loai theo
ALOS-2 | 27-7-2019 |  ALOS2225570400_190727 HH, HV 10m 2
1 PALSAR-2 | 09-3-2019 | ALOS2204870400-190309 HH, HV 2 10 m Bang 2
2 A o A . J4 7, bl A .
S [ TANDSAT [, Ticos e izoss 209002 by pe pe | 1 | a0 15 Bang 2. Tiéu chuin phan loai cac 16p ban do sinh
8OLI -0~ 6_20190626_01_RT > D2 ) Lom e A e
2B khoi riing tai Viét Nam
) 08-02-2019 MSI\HI';,[;;%ISJIS T48Q3\§:Im_ B4, B8 10m - Lo xiin Tiéu chudn trii lugng sinh | Tiéu chudn trii lugng cic-bon
3 Sentinel-2 S8 2 P ring khéi riing (tin/ha) riing (tdn/ha)
08-02-2019 | MSIL2A_20190208T032909_ B4, B8 10 m 1 Riing rét giau >300 >150
N9999 R018_T48QV] 2 Riing giau 200-300 100-200
Tong cong 5 3 Riing trung binh 100-200 50-100
4 Riing nghéo 0-100 0-50

Lugng cac-bon tich trii boi thuc vat duge chuyén déi
tu sinh khéi theo Phuong trinh (5) va Phuong trinh (6)
dugc dua ra boi IPCC (2006) sau day:

CBS = a * Sinh khoi (5)

CO, = 3,67CBS (6)

Trong d6: CBS: Lugng cic-cacbon tich tri (tdn/ha) a:
La hé s6 chuyén déi dugc 13y chung 14 0,5 (theo IPCC, 2006).

3.5. Phuong phdp xdy dung mé hinh tinh todn sinh
khoi riing

Ning luc (46 nhay) ctia m6 hinh x4y dung tit cac thong
s6 chiét xuat tit vé tinh goi la bién doc lap (independent
variables) v6i sinh khéi dugc goi la bién phu thudc
(dependent variable) va dugc phan tich bang phuong
phap théng ké héi quy tuyén tinh don gian va phén tich
héi quy tuyén tinh da bién. Hé s6 xac dinh (R?) va sai s6
tuyét do6i cia mod hinh dugc xac dinh theo phuong phap
binh phuong nho nhét (RMSE) nhu la thudc do d€ danh
gia cdc mdi quan hé gitia cac bién theo Phuong trinh (7) va
phuong trinh (8).

Tdéng binh phwong gidi thich
Téng binh phwong (7)

RZ=1

n
1
RMSE = ;Z(Gié tri tién lwong — Gid tri quan sét)?2 (8)

j=1

Phuong trinh (7) va phuong trinh (8) dugc giai thich
nhu sau: Gid trj tién lugng la gia tri thu dugc tii mé hinh;
Gid tri quan sat dugc 1a gia tri tir di liéu kiém ké; N 1a s6 6
mau dugc st dung.

Trong chi tiéu danh gid sy hiéu qua cta cac mo6 hinh
héi quy dugc trinh bay tai Bang 3.

Bang 3. Cac miic do d€ danh gia R* trong m6 hinh

tuong quan

TT Hé s6 tuong quan (R2) Su thé hién tuong quan

1 0,9-1,0 RAt chit

2 0,7-0,9 Chit

3 0,5-0,7 Tuong d6i chit

4 03-0,5 Vita phai

5 0,0-0,19 Yéu
4.KET QUA

4.1. Xay dung mé hinh va bdn doé sinh khdi riing

Két qua chiét xudt di liéu tii &nh vé tinh nhu NDVT tu
anh Landsat 8 OLI, Sentinel-2 va cac gia tri tan xa ngugc va
gia tri cdu trac ti anh vé tinh radar (ALOS-2 PALSAR-2)
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Mo hinh Bién s0 sti dung Két qua mo hinh da bién (R | RMSE
tuong ung voi vi tri 56 6 tiéu chuin da dugc diéu tra tu SK = -3980.759 + 19,993 HH
. , , , L, ~ < . - 5.288* Contrast + 52.659*
thuc dia. Trong d6, nhom tac gia da Iya chon ngau nhién . § textures, HE véisinh | Comelation + 110.473*
RPN o R A 1A . . Mo hinh 15 Kkhéi Dissimilarity + 1067.069* Entropy + 0,55 38,32
42 6 tiéu chuén cho x4y dung mo hinh (traning model) va 531.692* Homogeneity - 4.373*Mean
A A 0 ~ N v . A \ + 14304.132*SecondMoment - 3.758*
14 6 tiéu chuén sé phuc vu cho viéc kiém dinh mo6 hinh Variance
Yo SK = 975591 + 18.151*HV -
(Vahdatlon mOdel) : 3.459*Contrast + 19.736*Correlation +
4.1.1. Xdy dung mé hinh tinh todn sinh khoi riing Mo hinh 16 | 8 fexres HY VO sinh ?58277291;’2‘551‘;2[‘111“;;2‘;3828;45“1\‘;:5"‘/ 070 | 2554
4.1.1.1. Két qud xdy dung mé hinh don bién -3067 561 SecondMomen -
" , . N n \ .778*Variance
Céc két qua tém tat xay dL.Ing mo hinh st dung don SK = 3210 + 828 4*NDVI_LS8 -
< K ’ . Ne N . N 8 text NDVI LS8 v6i 5.297*Contrast + 64.08*Correlation
bién trong ucc lliOng sinh khoi riing tai KBTTN Xuén Nha Mo hinh 17 | TS B0 TSV 4 102.8*Dissimilarity -1052¢Entropy | 075 | 21,29
dugc trinh bé}’ tom tat tai Bang 4 + 363" Homogenelty - 0.4794"Mean -
v 3 * 14820*SeconMoment - 4.901*Variance
Béang 4. Tém tit cac két qua caa m6 hinh don bién oy T
tinh toan sinh khéi ritng KBTTN Xué4n Nha 7.562*Contrast + 66.033* Correlation
— — — — 5 Mo hinh 18 8 textures, HH, NDVI_ +132.971*Dissimilarity 078 1873
Mo hinh Bién s6 st dung K&t qua mo hinh don bién (R) RMSE LS8 vé6i sinh khéi - 437.171*Entropy + > >
M6 hinh 1 HH vdi sinh khéi SK =217.726 + 18.196*HH 0,45 46,83 488.802*Homogeneity - 1.695*Mean
. o SK = 106.169 + 366.129*HH + - 6699.692*SeconMoment -
M0 hinh 2 HH véi sinh khéi 136253 HH? 0,51 41,72 5.623*Variance
Mo hinh 3 HYV véi sinh khai SK = 273.51 + 17.062*HV 0,63 | 31,51 SK = 2515.856 + 8.606*HV
s I SK = 106.169 + 431.696*HV + +526.431*NDVI_LSS -
Mo hinh 4 HV v6i sinh khéi 233.313*HV? 081 17,88 5.799*Contrast + 46.899*Correlation
- « L 8 textures, HV, NDVI_LS8 103.658*Dissimilarit
Mohinh5 | NDVI_LS8véisinhkhsi | Sk~ 41806 ;’ 5785“5 NDVL | 070 | 25,54 Mo hinh 19 | uf,f; sinh khai " 773.952,];?3:2;:1 i 079 | 16,18
SK = 106.169 + 457.265*NDVI_ 478.047*Homogeneity - 2.661*Mean
Mb hinh 6 NDVI_LS8 véi sinh khéi LS8 + 114.091*(NDVI_LSS)?, 0,75 | 21,29 - 11121.841*SecondMoment -
R*=0.7472 4.124*Variance
Mohinh7 | NDVI_S2vé6isinhkhéi | SK =397.62 + 723.45*NDVLS2 | 0,67 | 28,10 Méhinh20 | P ND}:’;ESS v6i | SK=-284.89 + 6-455*?H +O17NDVL | 00 | 214
- * S1n| 01
Méhinh8 | NDVI_S2 véi sinh khéi S&;nga&f@gﬁ I\SH;)YL 072 | 23,84 Mohinhar | HV%NDVLLSS v SK = -174.666 + 7.457*HV + 075 | 219
- = sinh khi 507.202*NDVI_LS8 ’ ’
SK = 4430 + 803*NDVI_S2 -
. . . . " . , , . 8 textures, NDVI_S2 véi 6.547*Contrast + 79.83*Correlation +
Két qua tai Bang 4 cho thiy rang: Trong d6 c6 4/8 m6 Mo hinh 22 i 134.6*Dissimilarity - 1404*Entropy + | 073 | 22,99
N N A N 5 R 581.3*Homogeneity - 0.7543*Mean -
hinh don bién dat hé s6 tuong quan cao R* >= 0,70. Mo 19910*SeconMorment -5.247*Variance
. LA X < LAy SK = 1930.937 + 7.863*HH +
hinh c6 hé s6 tuong quan chat nhét la m6 hinh 4 (R*=0,81) 629.86NDVL S2 - 8.5 Contrast
A N it tA o A ™ ) + 78.176*Correlation +
dugc xay dljng tu gia trl tan xa ngugc cua phan cuc HV tu Méhinh 23 |8 tex'"i;?i?’kigwf 82| 157,494 Dissimilarity -691.819*Entropy | 076 | 20,44
A s e s we " . .
vé tinh ALOS-2 v6i sinh khéi riing. *+ 660187 Homogeneity - 1948 Mean
- . econivioment -
4.1.1.2. Két qud xdy dung mo hinh da bién va két hgp 5.863* Variance
. S am s e SK = 3163.302 + 9.17°HV +
Két qua da x4y dung dugc 18 mo hinh da bién va két 481.731"NDVI_S2 - 6.436*Contrast
s s 7 A X 2 \ + 54.814*Correlation +
hgp. Trong do, c6 8/18 c6 hé¢ s6 tuong quan (R) <0.701a | s exures 1rviNDVI_S2 121062 Dissimilarity s | 1878
cac M6 hinh 9, M6 hinh 11, M6 hinh 11, M6 hinh 12, M6 visinh khdi 612 567,'1353 -636"Entropy +
. omogeneity - 2.988*Mean
hinh 13, M6 hinh 14, M6 hinh 15 va ¢6 10/18 md hinh - 13731962 SeconMoment -
. ariance
dat hé s6 tuong quan R* >= 0,70, gobm c6 Mo hinh 10 (R* | 5 h05 | B NDVL S2visinh | K= 256203 1 635U |5y | 9
= 0,72; RMSE = 23,84), M6 hinh 17 (R? = 0,75; RMSE = o HV, NDVL_S2 véi sinh SK = - 128.017+ 8.261*HV +
Mé hinh 26 o 150653 NDVI S 072 | 2384

21,29), M6 hinh 18 (R* = 0,78; RMSE =18,73), Md hinh 19
(R* = 0,79; RMSE = 16,18), M6 hinh 20 (R = 0,74; RMSE =
22,14), Mb hinh 21 (R = 0,75; RMSE = 21,29), Mb hinh 22
(R?=0,73; RMSE = 22,99), M6 hinh 23 (R? = 0,76; RMSE =
20,44), M hinh 24 (R = 0,78; RMSE = 18,73), M hinh 25
(R2 = 0,71; RMSE = 24,69) va M6 hinh 26 (R? = 0,72; RMSE
=23,84). Két qua xay dung mo hinh da bién va két hgp cho
tinh toan sinh khdi riing KBTTN Xuéan Nha dugc ghi tém
tat tai Bang 5.

Bang 5. Tom tit két qua x4y dung mé hinh da bién
va két hgp tinh toan sinh khéi ritng KBTTN Xuéin Nha

4.1.1.3. Két qud kiém

dinh mé hinh

Nhoém nghién ctiu da lya chon nhitng moé hinh c6 két

Mo hinh Bién s6 st dung Két quéa m6 hinh da bién (R*) | RMSE
Mb hinh 9 |(HH+HV)/2 véi sinh khéi| SK =260.362 + 19.348*(HH+HV)/2 | 0,60 | 34,06
JE P .| SK=106.169 + 420.638*(HH+HV)/2 +
M0 hinh 10 | (HH+HV)/2 v6i sinh khéi 193.926°[(HH+HV)/2J* 0,72 | 23,84
" 5 - m *
Mo hinh 11 (HH HH/HV) + HV véi | SK =247.109 + 10.093* (HV+HH*HH/ 055 | 3832
sinh khéi HV)
o (HH*HH/HV) + HV v6i |SK = 106.169 + 402.835*(HV+HH*HH/
M8 hinh 12 sinh khoi HV) + 189.792*(HV+HH*HHMY): | *7 | 2810
MO hinh 13 HH, HV vasinh khéi | SK = 273.087 + 1.224*HH + 16.253*HV | 0,63 31,51
SK =-122.664 + 7.234*Contrast
+28.992*Correlation
A1 . .. |-47.713*Dissimilarity + 59.266*Entropy
Mo hinh 14 | 8 textures véi sinh khéi +27.238Homogeneity - 2.048*Mean 0,11 | 7578
+2281.127*SecondMoment +
1.519*Variance

qua tot nhat 13 M6 hinh 4 (R?=0,81; RMSE=17,88) va Mo
hinh 19 (R?=0,79; RMSE=16,18) d¢€ kiém dinh. Két qua
kiém dinh cho thy M6 hinh 4 (R* = 0,84; RMSE=29,63) va
Mo hinh 19 (R® = 0,87; RMSE=26,71). Ttic 12 M hinh 19
c6 két qua kiém dinh t6t hon. Hinh 3 duéi day bi€u dién
céc két qua ctia mo hinh kiém dinh.

R =G

Sk bl G o Uegrr e o1 b T |
Sinks R i bl e B e

R TR e : o TR T T G G
Shal Liahd niah 15 M hink 1% (Lhn )

Simbs Ribesl by ti V& bink £ (Lin ey

Hinh 3. Mo hinh kiém dinh KBTTN Xudn Nha
(ti 1 1:1): (a) Mo hinh 4; (b) M6 hinh 19
4.1.2. Xay dung bdn do sinh khoi
4.1.2.1. Lyia chon mé hinh cho xdy dyng bdn do
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Tu két qua xiy dung md hinh va mo hinh kiém dinh
nhdém téc gid da lya chon Mo hinh 19 d€ tinh toan sinh
khdi va xay dung ban d6 sinh khéi cho KBTTN Xuén Nha,
tinh Son La, mét khu vuc nghién ctiu thyc nghiém cho
vung Tay Béc Viét Nam, bai vi M6 hinh 19 ¢6 hé s6 tuong
quan cao trong kiém dinh (R*=0,87; RMSE=26,71). Biéu
dién mo6 hinh tai Hinh 4.

Sinh kho6i (tin/ha) = 2515.856 + 8.606*HV
+ 526.431*NDVI_LS8 - 5.799*Contrast +
46.899*Correlation + 103.658*Dissimilarity -
773.952*Entropy + 478.047*Homogeneity - 2.661*Mean
- 11121.841*SecondMoment - 4.124*Variance

Trong d6: HV la gia tri tan xa ngugc tii phin cuc HV
ti vé tinh ALOS-2; NDVI_LS8 la gia tri chi s6 thuc vat ti
anh Landsat 8 OLIL; Contrast, Correlation, Dissimilarity,
Entropy, Homogeneity, Mean, SeconMoment, va Variance
la céc gid tri vé cdu tric ti phan cyc HV ctia anh vé tinh
ALOS-2.

A Hinh 4. Biéu dién Mo hinh 19 cho tinh todn sinh
khéi riing
4.1.2.2. Két qud xdy dung ban do sinh thdi ring

Mot ban d6 sinh khoi ty 1¢ 1:50.000 véi do phéan giai
15m, ndm 2019 da dugc thanh 14p. Két qua thanh lap ban
d6 sinh khdi riing khu vuc nghién dugc trinh bay tai Hinh
5va Bang 6.

Bang 6. Két qua thong ké trit lugng sinh khéi phan
b6 theo dién tich KBTTN Xuian Nha

Tiéu chudn trit lugng Sinh khéi
e e s(l::illll ;::;‘ diéntich (ha) | phén trim (%)
1 Riing giau > 200 2.1694,39 40,52
2 Riing trung binh 101-200 20.384,85 38,07
3 Riing ngheo 0-100 10.311,42 19,26
4 i tugng khac Khong ¢6 riing 1.153,54 2,15
Téng 53.544,20 100

Két qua thong ké tit ban do6 sinh khdi riing theo
dién tich (ha) va phan tram (%) cho théy. Téng dién tich
la 53.544,20 ha, trong dd, dién tich rling giau sinh khéi
21.694,39 ha (chiém 40,52%), dién tich riing trung binh la
20.384.85 ha (38.07%), dién tich rling nghéo 10.311,42 ha
(19,26%) va cac dd6i tugng khac 1.153.54 ha (2,15%). Két
qua chi tiét dugc dugc ghi tai Bang 6.

32 ‘ Moi trudng sé12/2023

1ﬂ4°31 30"E 104 “4 1'0"E 104 DED 30°E
DAN D0 SIMH KHOI RUNG uuu BAD TON “ﬂﬁﬂ MHIEH !U“ NHA HAM 1011
= BARCIC THANH LAP TUF ANH VE TINH ALOS-2 VA LANDEAT 8 =
i 4 [Tha r b B 1:60.004) in
E | =
= F
& &
= =
i i
7| B
& &
] CHU GLAI i
= | (Sinh khés trén mpt bt
2 | BTt
il B vy irung ek | W00 ety
(i ] Furee] regieded (D= 1500 K1
:?. [ _
104°31°30°E 104°41°0°E 104°50°30"E

A Hinh 5. Bdn d6 sinh khoi riing KBTTN Xudn Nha

5. KET LUAN

Nghién cttu da x4y dung dugc téng cdng 26 mo hinh
gom c6 8 mo hinh don bién va 18 mo hinh da bién va két
hgp. Trong do:

- Két qua xay dung mo6 hinh don bién c6 4/8 mé hinh
dat hé s6 tuong quan cao R? >=0,70. M6 hinh c6 d6 tuong
quan chat nhat 14 moé hinh don bién da thic gita chi s6
HYV vdi sinh khéi 1a M6 hinh 4 (R?>=0,81; RMSE=17,88) va
dugc thé hién nhu sau:

Sinh khé6i (tdin) = 106.169 + 431.696*HV +
233.313*HV2

- Két qua x4y dung mo hinh da bién va két hgp cé
12/18 mo hinh dat hé s6 tuong quan R? >= 0,70. M6 hinh
c6 d¢ tuong quan cao nhat la m6 hinh da bién gitia chi s6
NDVI, HV, 8 texture véi sinh khoi la M6 hinh 19 (R? =
0,79; RMSE=16,18) va dugc thé hién nhu sau:

Sinh khéi (tdin) = 2515.856 + 8.606*HV
+ 526.431*NDVI_LS8 - 5.799*Contrast +
46.899*Correlation + 103.658*Dissimilarity -

773.952*Entropy + 478.047*Homogeneity - 2.661*Mean
- 11121.841*SecondMoment - 4.124*Variance

Tuy nhién, két qua kiém dinh cac moé hinh cho thay, két
qua kiém dinh mo hinh 4 cho thdy R? =0,84, ttic 1a m6 hinh
nay c6 thé gidi thich dugc 84% sinh khéi rting tit M6 hinh
4. Két qua kiém dinh md hinh 19 cho thdy R? = 0,87. Tucla
mo hinh nay c6 thé giai thich dugc 87% sinh khdi riing di
liéu anh vé tinh. Do viy, nghién ctiu sé lua chon Mo hinh
19 dé tinh toan sinh khoi va x4y dung ban dé sinh khéi cho
khu vuc nghién ctiu. Mot ban d6 sinh khéi 1:50.000 dugc
thanh lap tu cac dii liéu ctia cac vé tinh ALOS-2, Landsat 8
vGibon 16p. Két qua thong ké tii ban do sinh khéi riing khu
viic nghién ctiu thyc nghiém KBTTN Xuéin Nha, tinh Son
La cho thédy rang, dién tich rting giau sinh khoi 21.694,39
ha (chiém 40,52%), dién tich rting trung binh la 20.384,85
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ha (38,07%), dién tich riing nghéo 10.31,42 ha (19,26%) va
cac dd6i tugng khac 1.153,54 ha (2,15%). Cac két qua nghién
ctiu nay la co s6 cho viéc hoach dinh chinh sach bao ton va
phat trién, tham gia cd ché mua ban khi phat thai cho khu
viic nghién cttu KBTTN Xuéan Nha, tinh Son Lam

Léi cam on: Tap thé tdc gid xin cdm on Dé tai VT-UD.
05/17-20 da cung cdp so liéu va Dé tai VAST 01.01/22-23 ho
trg kinh phi cho nghién ciiu nay.
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