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Tém tit: Hién nay, phan I6n cac nghién ctru vé danh gid kha nang hap thu cacbon chu yéu trén dat ring,
trong khi cac nghién cttu vé€ x4c dinh trit lwong cacbon cta dat san xudt nong nghiép con rat it. Nghién
ctru nay duoc thye hién nhim muc dich danh gia kha néang tich lity cacbon cua loai hinh sit dung dat
trong cay lau ndm tai huyén B6 Trach, tinh Quang Binh. D€ thuc hién muc tiéu d6, nghién ctu da phoi
hop két qua phan loai anh vién tham Landsat véi s6 liéu diéu tra thuc dia d€ xac dinh sinh khéi, triv lwong
cacbon tich lity cuia cdy lau nam & huyén B6 Trach. Két qua nghién cttu cho thay, dién tich trong cay lau
nam chiém 11.362,62 ha, cht yéu la ciy cao su. Trit luong sinh khoi va cacbon trén anh ctia cdy cao su tai
cac 0 tiéu chuan cé gia tri sinh khoi trung binh la 40,53 tan/ha, gia tri cacbon trung binh 1a 20,28 tan/ha.
Viéc xac dinh sinh khéi va trit lwgng cacbon cua cy lau nam cung cip co s¢ khoa hoc va tao diéu kién thuan
loi cho viéc diéu chinh quy hoach str dung dat trong thoi gian t6i nham nang cao kha nang tich liy cacbon
trong dat hudéng dén han chébién d6i khi hau.

T khoa: cacbon, cdy 1au ndm, cao su, vién tham, B6 Trach, Quang Binh

1  Datvan dé

Bién d6i khi hau va nhiing tac dong manh mé cua no trong thoi gian gan day dang la moi
quan ngai to 1én ctia nhan loai. Cac nha khoa hoc trén thé gi6i da phat hién ra rang: Dat c6 mot
ddc tinh quan trong it duoc cht y d6 la “Khd niang c6 ldp cacbon, gidm phdt thdi khi nha kinh” [12].
Do vay, viéc tim hiéu méi lién hé gitta cacbon véi mot s6 loai hinh st dung dat nong nghiép
dang 1a mot van dé rat duwoc quan tam trén thé gidi noéi chung cling nhw ¢ Viét Nam noi riéng.
N6 khong chi don thuan xac dinh duoc lwong tich lity cacbon trong dat ma con danh gia duoc
loai hinh str dung dat cho kha nang tich lay lwong cacbon t6t nhét tir d6 diéu chinh quy hoach
theo huéng bao vé mai truong, chong bién doi khi hau [13].

Vi trix luong cacbon vao khoang 1500 ti tan, dat la bé cacbon 16n thit hai trén trai dat sau
dai dwong, 16n hon hai lan luong cacbon trong khong khi va khoang ba 1an luong cacbon tich

ltiy trong thuc vat cua cac hé sinh thai trén can [2] va la mét xich quan trong trong chu trinh
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cacbon toan ciu [3]. O Viét Nam, cung va4i viéc tham gia vao chwong trinh REDD+, cac nha
khoa hoc d tién hanh nhiéu nghién cttu nham xac dinh lugng cacbon tich lity trong cac hé sinh
thai, cac loai hinh st dung dat nh3m xac dinh han ngach cacbon trong giam phat thai va thu
duoc ngudn tai chinh tir dich vu mdi treong hap thu cacbon [4]. Tuy da c6 nhi€u cdng trinh,
mot s§ hudng dan vé viéc diéu tra va va xac dinh trit luong cacbon cdp qudc gia, nhung cac
nghién ctu chi dung lai & viéc danh gia kha nang hdp thu cacbon cua dat ring, ma chwa xac
dinh tri lwong cacbon cta cac loai dat san xudt ndong nghiép. Do vay, nghién cttu nay duoc
thuc hién chu yéu dé€ xac dinh trit luong cacbon cta cay trong lau nam. Hién nay, hudng tiép
can mdi cta thé gidi vé bién doi khi hau 1a nghién cttu cac bién phép thich ting, thich nghi voi
su thay do6i ctia khi hdu khong chi ding ¢ pham vi toan cdu va khu vuc, ma tap trung vao
pham vi dia phuwong d€ d€ xudt cac bién phap lam giam dang ké lugng cacbon trong khi quyén
bang cach st dung dat, st dung cong nghé quan ly dat dé giam khi nha kinh [11].

Trong nhitng ndm gan day, ¢ Viét Nam c6 kha nhiéu cac nghién cttu lién quan dén viéc
xac dinh sinh khoi st dung phuong phép 1ap 6 tiéu chuan va do dém truec tiép tir thuc dia [4],
[7]. Phuong phap nay cho d6 chinh xac cao nhung mat rat nhiéu thoi gian va ton kém, ddc biét
khé ap dung ¢ nhiing noi xa x6i va c6 diéu kién dia hinh phtec tap. Véi tinh wu viét ctia cong
nghé vién thdm va k§y thuat GIS két hop véi diéu tra thuc dia dé x4c dinh trit lwong carbon cho
tham thue vat duoc coi nhu la mot phwong phap tiép can méi hién nay [13]. Nghién cttu nay
duoc thuc hién nhdm muc dich st dung anh vién thdm dé tinh todn nhanh triv lrong cacbon

trén mat dat cua ciy trong lau ndm trén dia ban huyén Bo Trach, tinh Quang Binh.

2 Dirliéu va phuong phap nghién ctru
21 Ditliéu nghién ctitu

Trong nghién cttu nay, sinh khdi va trit lwong cacbon thuc t€ ctia cdy lau nam
duoc thu thap tai huyén Bo Trach, tinh Quang Binh thong qua diéu tra thuce dia tai 30 6
tiéu chuan (OTC). Chi tiét vé dix liéu diéu tra thuc t&' duwoc dé cap o Bang 3.

Ngoai ra, dit liéu anh vé tinh Landsat 8 dugc tai mién phi tit trang
https://earthexplorer.usgs.gov/ voi thong s6 cu thé nhu Bang 1 duoc st dung d€ giai
doan, xay dung ban dd trir lwong cacbon cay lau nam trén dia ban huyén B6 Trach,
tinh Quang Binh. Trong nghién ctru nay, cac kénh da phd cta anh Landsat duoc tang
dd phan giai 1én 15 m thong qua k§ thuat tron anh véi toan sic (Kénh 8) [17].
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Bang 1. Thong s6 anh vé tinh st dung nghién cttu

Nim chup anh Chi tiét Thoéng s6
Ngay chup 7/4/2016
Chat lugng hinh anh 9
2016 D6 che phu may 45 %
Goc chup 110,01859622°
DG cao chup 63,5248634°

2.2 Phuwong phap nghién cttu
Phuong phap thu thip s6 liéu

B¢ phuc vu cho nghién cttu, nhém tac gia da thu thap cac bdo cao thong ke, kieém ké dat dai
nam 2015, 2016, cac loai ban d6 chuyén dé nhw ban d6 hién trang sit dung dat nam 2015, ban d6 dia
hinh, diéu kién tw nhién — kinh t&'xa hdi va cac loai tai liéu khac cé lién quan dén ndi dung nghién
ciry, cac thong tin tir cac don vi, phong, ban huyén B Trach va So tai nguyén va moi truong tinh
Quang Binh. Trén co so so liéu da thu thap duoc, nhom da tién hanh str dung anh Landsat dé€ giai

doan.

Phuong phap xac dinh sinh khéi va cacbon

bé thuc hién nghién cttu nay, nhom nghién cttu sit dung 2 phuwong phép xac dinh sinh
khoi gom: Xac dinh sinh khoi thuc t€' thong qua viéc diéu tra thuc dia va phuong phép xac dinh
bé“mg anh vién tham. Viéc xac dinh sinh khéi ngoai thuc t€ thong qua diéu tra thuc dia nham
cung cap dir liéu dau vao cho tinh todn trén anh vién thdm, déng thoi 1a co s6 d€ kiém tra do

chinh xac két qua tinh toan trén anh. Cac phwong phap duoc mo ta chi tiét nhu sau:
- Phwong phap xac dinh sinh khdi trén thuc dia

D¢ xac dinh sinh khoi thuc t€ ctia dat trong cdy lau nam, nghién ctu st dung phuong
phap 14ap 6 tiéu chudn tai cac khu vuc dat trong cay lau nam can nghién ctru. Thiét k& cac 6 tiéu
chuan béng cach khao sat thuc dia, xac dinh dia hinh, phan bd cay trong khu vuc nghién ctiu,
chon dia diém tién hanh 1ap 6 tiéu chuan, mo ta vi tri lap 0 tiéu chuan. Lap 6 tiéu chuan dién
hinh dai dién cho cac vung trong ciy lau nam khac nhau. Trong nghién ctu nay nhom tac gia
st dung may GPS Garmin Etrex10 dé€ tién hanh bam diém GPS tai cac OTC. Piém djt 6 tiéu
chuén dwoc lya chon theo phwong phép chon mau ngau nhién doc theo cac tuyén duong dé

tién cho viéc thu thap so liéu.
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- Diéu tra thu thap s6 liéu trén cic 6 tiéu chuan

Cén ctt theo phuong phap bd tri 6 tiéu chuan 14y mau cua Winrok [17], két hop véi viéc
diéu tra thuc dia, ap dung vé6i diéu kién dia hinh va phan bd cta dat trong cay lau nam tai
huyén B6 Trach, nhoém da tién hanh xay dung 30 OTC hinh vuong véi kich thwde 10 m x 10 m.
Sau khi xac dinh tén cay trong OTC, tiénh hanh thu thap s6 liéu trén OTC cho ddi twong 1a cay
lau ndm gbém cac chi tiéu sau:

Do chu vi than cay (Gi3, cm), chiéu cao vat ngon (Hor, m) va d§ cao dia hinh, tién hanh
quy d6i ra duwong kinh (D13, cm) theo cong thic (1)

D = G/3,14cm )

Sau khi thu théap cac chi s6 D13 va Hon clia cdy 1au nam trong cac 6 tiéu chuan, tién hanh

xac dinh sinh khoi va trit luong ctia loai hinh st dung dat trong cay 1au nam theo cong thirc cua

Brown [5], tinh sinh khoi dwa vao duong kinh va chiéu cao theo cong thuc (2)

AGB = exp(-3,1141 + 0,9719-In(D>H)) (kg) )
trong d6 AGB 1a sinh khoi trén mat dat; exp la ham tra vé gid tri ly thtra ctia co sd e; D 1a
duong kinh ngang nguc (cm), H 1a chi€u cao vat ngon (m).

Theo Uy ban lién Chinh phu vé Bién d6i khi hau (IPCC) ndm 2003 thi lwong cacbon duoc
tinh thong qua hé sd méc dinh v6i sinh khoi kho theo cong thire (3) [9]:

CBS =0,5 - TAB (tin/ha) )

trong d6 TAB la tong sinh khoi trén mat va duoc tinh theo cong thirc (4)
TAB = AGB + BGB (sinh khoi cic bg phin cdy diweéi mdt diit) 4)
Tuy nhién, nhu da trinh bay ¢ phan dat van dé thi nghién cttu nay chi tinh sinh khoi trén
mat dat nén trir luong cacbon duoc tinh thé hién qua cong thirc (5)
CBS=0,5-AGB (5)
Trit lwvong CO: duoc tinh theo cong thirc (6)
CO>=3,67 - CBS (6)

Tién hanh thu thap nhiing s6 liéu: sd hiéu, kich thudc va toa do cua OTC; tén loai cay;
khoi leong tuoi; sd cay trong mot 6 tiéu chudn cd kich thuede 10 m x 10 m; chup anh tan cay. Sau
do, ghi tat ca cac so liéu diéu tra dugc vao bang diéu tra thuc dia.

Can ct vao s liéu diéu tra thuc dia, xac dinh dd tan che tai vi tri cic 6 tiéu chuan béng cong
thite (7)

TC =100 (S1/Sv) - 100 @)
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trong d6 TC 1a do tan che tai vi tri cac 6 tiéu chuan; Srlatong dién tich ctia vung trong; Sp la dién tich

ctia toan bd anh sau d6 nhan véi 100 % sé thu phan tram dién tich cta viing trong.
- Phuwong phap xac dinh sinh khéi thong qua anh vién tham

Theo Schucknecht va cong sy, trong nghién ctru “Udc tinh sinh khdi dong co phuc vu cong tac
quan ly & Niger”, d¢ thiét 1ap duwoc phurong trinh cho viée tinh sinh khéi trén anh vién tham st dung
cong thitc (8) [1]

Be=a-CFAPAR+b (8)

trong d6 Be la sinh khoi wdc tinh trén anh, a va b la hai hé s6 thu dwoc khi phan tich phuong
trinh m&i quan hé gitra sinh khoi thuwe t& va chi s& fAPAR trén anh; CFAPAR la ky hiéu cua
phuong trinh fAPAR trén anh vién tham. Nhu vay, dé c6 duoc phurong trinh tinh sinh khéi trén anh
thi phai phan tich m6i quan hé gitra sinh khéi ttr cac 6 tiéu chudn trén thuc dia va chi s6 fAPAR tir
cac 6 tiéu chudn trén anh. Céng cu duoc st dung dé€ dua ra phuong trinh moi quan hé gitia hai yéu
td trén la ham hdi quy tuyén tinh trong phan mém Excel. Sau khi tinh toan sé thu duoc cac gia tri

cta2hésbavab.

Trén co so sO liéu diéu tra ngoai thuc té€ tién hanh tinh toan sinh khoi bé mét tan rung
trén anh vién tham theo khung logic nhw Hinh 1 [13]:
Tron 2nh

Anh & tinh

BPidu tra thire dia

> Phinloam |—

] ;

Tinh sinh khi tai cac
o tigu chuin

¢
Higu chinh INEn inh
anh

Chi s& LAI

Chi s& . Sinh khai
NDWVI (AGE)

— Chi 55 l
EAPAR

Lircng
Cacbon

Hinh 1. Khung logic tinh sinh kh&i bé mat tén rirng tir anh vién tham
Tinh chi s6 thiec vit

Chi s6 thuc vat (NDVI) dugc sit dung dé thé hién va giam sat phan bd tham thuc vat
cua cay cao su. Chi s6 NDVI duoc tinh toan dua trén sy khac biét phan xa anh sang can hong
ngoai (Kénh 5) va anh sang dé (Kénh 4) ctia anh Landsat 8. NDVI duoc tinh theo cong thitc (9)
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NIR-VIS
)
NIR+VIS

NDVI =

trong d6 NIR la gid tri s§ ctia phan tit anh thu nhén vung can hong ngoai; VIS la gid tri sd cua
phan ti anh thu nhan vung anh sang do; NDVI ¢6 gid tri tit -1 dén 1. Gia tri NDVI cang 16n thé
hién hoat dong quang hop cang manh.

Tinh ti s6'giiva dign tich bé mdt ld cia tdn cdy vdi dién tich bé mdt dit ma cdy phit trién (LAI)

LAI la chia khoa cho cdu trtc dédc trung ctia tham thue vat va c6 moi quan hé chét ché véi
hoat dong quang hop, su boc hoi nudc, nang suat va di€u kién cua tham thuc vat [15]. LAI ¢6
thé dugc stv dung d€ wdc tinh sinh khoi, dong thai ctia tham thuc vat hay dy bdo mua vu [11].
Chi s6 LAI ¢6 gia tri tir 0 dén 6. Khi LAI cang thap thi tham thuc vat phat trién kém. Chi s6 LAI
trén anh duoc tinh dwa vao mdi quan hé gitta chi s6 NDVI trén anh va chi s& LAI thuc té€ thé
hién qua phwong trinh (10)

LAI=a+b-NDVI (10)
trong d6 hé sd a va b thu duoc tir mdi quan hé gitra chi s6 NDVI va LAI thuc té.
Tinh chi s6'birc xq mdt troi diege hdp thu thong qua qud trinh quang hop (fAPAR)

Chi s6 phan biec xa mat troi duoc hap thu boi thuc vat thong qua qua trinh quang hop (fAPAR)
dugce xac dinh trén co s6 mo6i quan hé véi chi s6 thuc vat (NDVI) thé hién qua phuong trinh (11) va
phuong trinh nay dugc &p dung chung cho cac nwdc trong khu viee Dong Nam A [14].

fAPAR =-0,08+1,075 - NDVI (11)
trong do6 cac hé s6 a =-0,08 va b = 1,075 l1a nhitng hé sd thuc nghiém duoc xac dinh cho khu vuc
Pong Nam A.

Phuwong phap ban do

Trong phuong phap nay, nhom tac gia st dung phan mém ArcGis10.2 xay dung ban d6
hién trang, ban do6 sinh khoi tir s6 liéu phan tich tai khu vyce nghién ctru d€ xac dinh trit luong
cacbon ctia tham thuc vat va tinh do tan che tai cac 6 tiéu chudn tir anh chup duoc 6 thuc dia,
phuc vu cdng tac giai dodn anh vién tham.

Phuong phap phan tich va xtt 1y sd liéu diéu tra

D6i véi s6 liéu diéu tra vé sinh khoi, nhom tac gia st dung phan mém Excel va phan
mém SPSS nham xéac dinh méi quan hé gitra cdc dai luong sinh khéi cay lau ndm 6 cac 6 tiéu
chuan. O day phadn mém SPSS 20 duoc sit dung dé phan tich méi quan hé gitra chi s6 NDVI trén

anh va chi s& LAI thuc té€. Trong d6, NDVI la bién doc lap va LAI 1a bién phu thudc. Tt d6,
nhom tac gia xac dinh duoc phwong trinh tuyén tinh ban dau: y = a-x + b. Hé sd tuong quan
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Pearson (Pearson correlation coefficient) cho hai bién s x, y tit # mau duoc tinh theo cong thiic
(12)
B DO=Y)
\/Z:Ll(xi - 02X —¥)?

(12)

Trong d6, ¥ va y l1a gia tri trung binh cta bién x va y. Néu gid tri cua r la dwong, hai bién x
va y cung bién thién theo mot hudng; néu gia tri ctia r 1a am (r < 0), x va y lién hé dao nguoc, tic
la khi x tang thi y giam, va nguoc lai. Néu r = 1 hay r = -1, mdi lién hé cua x va y duoc xac dinh;
c6 nghia la cho bat c gid tri nao cta x, chung ta cé thé xac dinh dwoc gid tri cua y. Néu r = 0, hai
bién x va y hoan toan doc lap, khong co lién hé véi nhau. Gid tri r duwoc phan loai nhu sau:
0,1 <r<0,3 cho biét méi twong quan thap, 0,3 <r < 0,5 cho biét méi twong quan trung binh, 0,5 <

r cho biét m6i tuwong quan cao.
Phuong phap chuyén gia

Trong qua trinh thuwc hién, cong trinh nghién ctu nay cd su tu van, giup dé cua cac
chuyén gia v€ linh viec ndng nghiép, cac chuyén gia trong linh vuc dat dai trong viéc xac dinh
cac loai hinh st dung dat co ban can nghién cttu, viéc thu thap s6 liéu ¢ 6 tiéu chudn nhu: tén
loai cay, nhan dinh céc loai hinh st dung dét ban dau, xac dinh d6 tan che, x ly, tinh toan sinh
khoi...

3 K&t qua nghién ctru va thao luan
3.1 Xac dinh sinh khéi va tan che cta cdy ldu nim tir thuc dia

bat trong cay lau ndm trén dia ban huyén B Trach, tinh Quang Binh phan bd khong déu,
da s6 nam & trung tam huyén, thudc cac xa: Hung Trach, Tay Trach, Son Loc, Cu Nam, Hoa
Trach, Pht Dinh, Thi Tran Nong Truong Viét Trung, Ly Trach. Chu yéu la dat trong cay cong
nghiép 1lau ndm, cu thé la cao su, c6 mot phan dién tich nho trong ho tiéu. Ngoai ra, con cd cay
an qua lau ndm nhung dién tich khong dang ké. Vi diéu kién dia hinh hiém trg, nén nghién ctu
lap 30 OTC dai dién cho dat trong cay lau nam ¢ nhiing khu vuc doc theo cac tuyén duwong mon
d€ xac dinh sinh khoi, trit lwong cacbon , mdi 6 ¢ kich thuéce 10 m x 10 m. Theo s6 liéu thong ké tir
diéu tra 6 mau, 4p dung cong thirc (2) dé tinh sinh khdi, cong thikc (5) d€ tinh tinh trit lwong cacbon
ctia cAy lau nam ctia 30 OTC. Két qua tinh toan cho thay c6 s chénh léch vé sinh khéi va trix luong
cacbon gitta cac OTC, sinh khéi trung binh la 40,53 tan/ha, d¢ léch chuan sinh khoi la 22,48 tan/ha
(Bang 2).

55



Pham Quéc Trung va CS. Tap 127, S6 34,2018

Bang 2. Két qua sinh khoi va trit lwgng cacbon

Két qua Sinh khéi (Tdn/ha) Luong cacbon (Tan/ha)
Tong 1215,84 607,92
Min 9,92 4,96
Max 104,86 52,43
Trung binh 40,53 20,26
D6 1éch chuan 22,48 11,24

Nguén: 56 liéu diéu tra

Viéc xac dinh do tan che duoc thure hién thong qua anh chup tan che ctia cay lau nam tai cac 6

tiéu chuén. Céc dix liéu dwoc xit ly va thuc hién boi cac cong cu trong ArcGIS nhim xac dinh vung c6

tan che va khong tan che tai mot OTC bat ky theo cong thirc (7). Két qua thu duoc s8 liéu tan che cay

lau ndm (LAI) thuc t& thé hién qua Bang 3. Trong d6, d6 tan che nho nhat la 25 % tai vi tri 6 tiéu

chuén 1 va 13, d0 tan che 16n nhat 1a 75 % tai vi tri 6 tiéu chudn 22, d6 tan che trung binh la 49
%, d6 1énh chuén tan che trung binh la 12 %.

Bang 3. Cac chi s6 LAI thuc té, LAI trén anh, NDVI, fAPAR va luwong cabon tai cac 6 tiéu chuén

Ty lé
orc Teadd  Toadd thI:,:zIté’ ﬁfﬁ 1211: 1;:1 cl'(l;:h Chi s Chi s Trcl:cllfgs s
X Y (%) %)  tiLAI  giatr NDVI FAPAR (Tan/ha)
LAI

1 552953 1944751 25 4488 19,88 7952 0271824 0,21 22,04

2 552662 1944183 55 5014 4,86 883 0,335075 0,28 19,63

3 552630 1943695 45 52,66 7,66 17,03 0365413 0,31 18,60

4 546086 1952526 45 5618 11,18 2485 0407709 0,36 16,89

5 545866 1951231 35 4931 1431 4088 0325075 0,27 19,98

6 552071 1942964 65 4361 2139 3291  0,256525 0,20 22,38

7 546658 1943869 70 5143  -1857 2653  0,350530 0,30 18,95

8 547787 1941776 50 4898 1,02 2,04 0321097 0,27 19,98

9 547931 1941830 40 5308 13,08 32,70  0,370407 0,32 18,26

10 55075 1936924 30 3996 996 3321 0212704 0,15 24,10

11 553520 1936068 50 4994 0,06 013 0332615 0,28 19,63

12 552292 1942587 30 4584 1584 52,79 0283334 0,22 21,69

13 552739 1941522 25 4280 17,80 7120 0246815 0,19 2,72

14 553188 1941418 45 4191 3,09 68 0236133 017 23,41
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Tylé
orc Teade  Toadé thI:iIté' s:}f 13: r;; cl(u;ih Chi 5 Chi 56 Trcl:cl::: ®
x y ©%) %) LAl giaw  PVD JAPAR (Tin/ha)
LAI

15 553485 1941689 45 42,61 -2,39 -5,30 0,244561 0,18 23,07
16 558909 1938703 50 44,77 -5,23 -10,45 0,270547 0,21 22,04
17 558770 1938006 45 51,55 6,55 14,56 0,352048 0,30 18,95
18 558532 1937299 50 46,81 -3,19 —6,39 0,294990 0,24 21,01
19 558407 1936694 60 52,40 -7,60 -12,67 0,362216 0,31 18,60
20 559170 1935437 55 42,73 -12,27 —22,31 0,245967 0,18 23,07
21 546454 1952845 65 52,15 -12,85 -19,76 0,359279 0,31 18,60
22 546414 1952549 75 52,10 -22,90 -30,53 0,358643 0,31 18,60
23 546628 1952383 55 44,66 -10,34 -18,80 0,269195 0,21 22,04
24 546480 1952276 50 48,22 -1,78 -3,56 0,311993 0,26 20,32
25 546276 1952579 55 54,16 -0,84 -1,52 0,383430 0,33 17,92
26 545817 1952293 55 56,64 1,64 2,98 0,413182 0,36 16,89
27 545872 1951476 45 42,18 2,82 —6,27 0,239323 0,18 23,07
28 553563 1946533 35 50,59 15,59 44,56 0,340535 0,29 19,29
29 540823 1945685 50 52,78 2,78 5,56 0,366829 0,31 18,60
30 539670 1944499 60 54,91 -5,09 -8,49 0,392398 0,34 17,57

Trung binh 49 48,67 6,55 0,317346 0,26 20,26

Min 25 39,96 0,212704 0,15 16,89

Max 75 56,64 0,413182 0,36 24,10

Do léch chuan 12 4,76 11,51 29,03 0,057184 0,06 2,11

Sai 56 trung phuwong 9,511 4,112 4,112 23,054

Nguén: Xt ly s6'liéu
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3.2  Tinh cac chi s6 tit &nh vién tham phuc vu tinh sinh khéi

Tinh chi s6 thyc vat NDVI

CHU DAN
O triNOVI

Hinh 2. Ban d6 chi s6 thuc vat NDVI trén dia ban huyén B6 Trach

Nghién cttu stt dung Kénh 4 va Kénh 5 trén anh Landsat d€ tinh toan chi s6 thuc vat NDVI
béng cong cu Transform/NDVI trong phan mém ENVI, két qua thu dugc chi s6 NDVI & huyén B&
Trach c6 gia tri giao dong trong khoang -0,19 dén 0,59 (Hinh 2). Ttr ban d6 chi s6 thuc vat NDVI,
két hop voi toa d) ctia cac OTC, str dung cdng cu Pixel Locator trong ENVI thu dugc chi s6 NDVI trén
anh ctia cac OTC nhu Bang 3. Trong d6, cac gid tri NDVI tai cac OTC dao dong trong khoang tt
0,212 dén 0,413 va gia tri NDVInen = 0,317. D€ xac dinh khoang gia tri NDVI cta cac loai cay
trong, ching t6i tham chiéu két qua nghién ctru ctia tac gia Bui Nguyén Lam Ha va cong su
trong nghién ctru “Udc tinh sinh khdi trén bé mat tan ring st dung anh vé tinh ALOS AVNIR-
2” [8]. Két qua nghién cttu cta cac tac gia nay cho thay gia tri NDVI cta cay lau nam dao dong
trong khoang tir 0,2 dén 0,4. So sanh gia tri NDVI thu duoc tai cac OTC (Bang 3) véi két qua
nghién ctru ctia ctia nhém tac gia trén cho thay chi s NDVI ctia cay lau ndm trén anh vién thdm

0 huyén B6 Trach khé tuong dong.
Tinh chi s6 bé mat 1a LAI

Can ¢t chi s6 LAI thuc t& duoc xéac dinh tai cac OTC (Bang 3), tién hanh phan tich méi
quan hé gitra chi s6 LAI thuc t€ va chi s6 NDVI thong qua phuong trinh tuyén tinh. Két qua méi
quan hé gitta chi s6 NDVI va LAI dugc thé hién theo phuong trinh

LAI=22,273+83,169-NDVI

Tt &6 xay dung dugc ban d6 chi s§ tan che LAI trén anh vién thdm nhu Hinh 3.
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CHU DAN

Hinh 3. Ban d6 chi s6 tan che LAI trén dia ban huyén Bo Trach

Két qua tinh chi s8 tan che tai cac OTC trén ban d6 cho thdy rang gia tri trung binh ctia
chi s& LAI di diéu tra thuc dia va chi s& LAI trén anh 1a tuong d6i gan giong nhau 1an luot la 49
% va 48,67 % voi sai s6 trung phuong 1a 9,1 % va ty 1é vé sai s6 gitta chi s6 LAI thuc t& v6i chi s&
LAI trén anh 1a khoang 29,03 %; ndi cach khéc, tinh sinh khoi bf?mg anh vién thdm c6 thé cho d6
chinh xéc t6i 71,97 %. Két qua phan tich thong ké cho thay gid tri trung binh ctia LAI trén anh la
4,8 c6 nghia la 1 m2 mat dat duoc che phu boi 4,8 m? bé mat 1a. Gia tri tdi da LAI thu duoc la 5,6
va gia tri toi thi€u la 3,9 (Bang 3). Tuwong tw nhu trén, tién hanh tham chiéu két qua nghién ctu
ctia tac gia Bui Nguyén Lam Ha va cong su cho thay d6i vdi cay trong lau ndm, ring trong,
ring tw nhién gia tri LAI dao ddng tr 3 dén 6 [8]. So sanh chi s6 LAI tinh duoc trén anh cho khu
vire nghién cttu huyén B Trach véi két qua cua nghién ctru trén thi kha phu hop.

Tt gid tri chi s6 LAI tai cac diém OTC thu duoc bidu d6 thé hién mdi quan hé gitta chi s&
NDVI va LAI nhu Hinh 4. C6 thé thdy gitta chi s6 NDVI va LAI ¢6 mdi tuwong quan thudn maéc
du gia tri twong quan con thap. Nhu vay, 6 thé thay viéc sit dung anh vién thdm dé tinh chi s&'
LAI cho két qua kha tuong dong véi két qua diéu tra thuc dia.
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Hinh 4. M6i twong quan gitta chi s6 NDVI va LAI
Tinh chi s6 brc xa mat troi fAPAR

St dung chi s6 NDVI da tinh duoc, dwa vao cong thikc (11) & phwong phép nghién ctru dé
tinh chi s6 fAPAR, tit d6 thanh 1ap duoc ban d6 fAPAR cho huyén B& Trach, tinh Quang Binh.
Ban d6 chi s8 btic xa mit troi fAPAR duoc thanh 1ap bang phuong trinh

fAPAR =-0,08 +1,075-NDVI

Két qua chi s8 bric xa mit troi tai cdc OTC duoc thé hién tai Bang 3. S5 liéu cho thay chi sd gia tri
btic xa dwgc hdp thu cho hoat ddong quang hop (fAPAR) dao ddng trong khoang tir 0,15 dén
0,36; gia tri trung binh cho toan khu vuc nghién cttu la 0,26. Diéu nay ¢ nghia la 26 % btc xa
mat troi trong vung anh sang nhin thdy duoc st dung dé€ tao sinh khoi. Két qua nay dung voi
nghién cttu ctia Bui Nguyén Lam Ha va cong su la cay 1au ndm c6 gia tri bitc xa mat troi dao
dong tir 0,1 dén 0,4 [8]. Ttr chi s6 fAPAR thu duoc, tién hanh xay dung ban do chi s6 btrc xa mat
troi fAPAR tai huyén B& Trach, tinh Quang Binh (Hinh 5). Két hop véi biéu dd thé hién moi
quan hé gitta chi s6 NDVI va fAPAR (Hinh 6) c6 thé nhan thay gitra cac chi s& NDVI va fAPAR
c6 moéi tuwong quan thuan. Khi chi s6 NDVI ¢6 gid tri cao thi chi s& fAPAR cling c6 gia tri cao va

nguoc lai.
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Hinh 6. M6i twong quan gitra chi s6 NDVI va fAPAR

3.3 Thanh lap ban d6 trit lwgng sinh khéi ritng khu viee nghién ctru ti anh vién tham
Xac dinh sinh khéi trén anh vién tham

D€ c6 duoc phuong trinh tinh sinh khoi trén anh thi can phai phan tich moéi quan hé gitta
gia tri sinh khéi xac dinh ngoai thiec dia va chi sd fAPAR tir cac OTC. Stt dung ham hoi quy
tuyén tinh trong Excel, két qua xay dung duoc ban d6 phan cap sinh khoéi trén dia ban huyén
B& Trach nhuw Hinh 7.
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Hinh 7. Ban d6 phan cap sinh khéi huyén B Trach, tinh Quang Binh

Dé dénh gia d9 tin cdy ctia gid tri sinh khdi dwoc wéc lwong tir anh vién thadm, chiing toi
tién hanh so sanh véi gid tri sinh khoi diéu tra ngoai thuc dia. Phan tich s6 liéu tir Bang 3 cho
thay chénh léch giita gia tri sinh khdi tinh toan thuc t& va sinh khéi duoc xac dinh bang anh
vién tham c¢ sai sd trung phuong khoang 10,97 tan/ha. Ty 1& vé sai sd tinh sinh khéi trén anh
v6i sinh khoi thuc ¢é d6 1éch chuan khoang 28,66 %; noéi cach khac tinh sinh khoi trén anh vién
tham c6 thé cho d6 chinh xac t6i 71,34 %. DY chinh xac ctia phuong phap nghién ctu 71,34 % la
chap nhan duoc va ¢ thé 4p dung phurong phép stt dung anh vién thdm trong viéc danh gia nhanh
sinh khoi cling nhw trit luong cacbon phuc vu cho cong tac quy hoach, bao vé moi truong.

Bang 4. So sanh sinh khéi thu dwoc ti anh va sinh khoi do ngoai thuc t&

oT1C Sinh k:;::;;:l)m dia 5;11:11: :frha‘:::)“ Chénhléchgiatri Ty 12 (%)

1 53,50 44,08 9,43 17,62
2 43,85 39,27 4,58 10,45
5 41,81 39,96 1,86 4,44
6 90,16 44,76 45,39 50,35
8 74,93 39,96 34,97 46,68
11 61,45 39,27 22,18 36,10
12 51,00 43,39 7,62 14,93
13 32,24 45,45 13,21 40,97
15 60,48 46,14 14,35 23,72
16 51,42 44,08 7,35 14,29
17 37,77 37,90 0,12 0,33

18 38,16 42,02 3,85 10,09
19 34,57 37,21 2,64 7,65
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OTC Sinh k:‘;;:/‘;:l)m dia S;:}l: :‘Tl:::/::;‘ Chénhléchgiatri Ty 1é (%)

24 24,99 40,64 15,66 62,65
25 33,59 35,84 2,25 6,70
26 24,77 33,78 9,01 36,36
27 59,11 46,14 -12,97 -21,95
28 34,57 38,58 4,01 11,60
29 47,96 37,21 -10,75 -22,41
30 45,25 35,15 -10,10 -22,32

Gia trj trung binh 39,96

Gia tri Min 33,78

Gia tri Max 46,14

Sai s6 d6 1éch chuan 15,01 28,66

Sai s6 trung phuwong twong d6i 10,97

Thanh l4p ban d0 trix lugng Carbon

Can ¢ vao ban d6 sinh khoi da xay dung o6 trén, st dung cong thirc (5) & phuong phap
nghién ctru, két qua thu dwgc ban do trix lwgng cacbon ¢ huyén B8 Trach nhu Hinh 8. Thong tin
chi tiét vé trlr luong cacbon tai cac OTC duwoc thé hién & Bang 2. Trong d6, gia tri trit lugng
cacbon & cac OTC dao dong trong khoang tir 16,89 tan/ha dén 24,10 tan/ha; gia tri cacbon trung
binh 1a 20,26 tdn/ha véi d§ 1éch chudn 2,11 tdn/ha. Nhuw vay, c6 thé thay gia tri trit lwong cacbon
thu duoc tai cdc OTC cta cay lau ndm c6 d¢6 1éch chuan thap, dam bao dd tin cay ctua két qua
tinh toan.

cHU DAN
Gié tri Cacbon

.38

Hinh 8. Ban d6 phan b trit lwgng cacbon ¢ B8 Trach, tinh Quang Binh
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4  Kétluan

- bat trong cay lau ndm ¢ huyén B6 Trach c6 dién tich 11.362,62 ha, chu yéu la cay cong
nghiép lau nam (cao su), phan b chu yéu ¢ cac xa: Tay Trach, Ly Trach, Hoa Trach, Thi tran Nong
Truong Viét Trung.

- Trit lwong sinh khéi va cacbon trén anh ctia dt tréng ciy 1au nam tai cic OTC tuong
déi cao, gia tri sinh khéi trung binh 1a 40,53 tan/ha, gia tri cacbon trung binh 1a 20,28 tdn/ha. Xa

Hoa Trach va Ly Trach la noi c6 gia tri sinh khoi va trit lwgng cacbon 16n nhat.

- Trit lwong sinh khdi va cacbon xac dinh dwoc trén anh vién thdm phu hop véi két qua
tinh toan & thuc dia. Khi so sanh sinh khéi tai cac OTC dé danh gid do chinh xac thi sai s6 do
1éch chuan la 28,66 %, nghia la d6 chinh xac khi stt dung anh vién thdm dé tinh toan sinh khéi la
71,34 %.

- Ung dung cong nghé tich hop tw liéu anh vién thdm va s6 liéu diéu tra trén thuc dia la
hudng tiép can mdi trong nghién cttu sinh khoi. Két qua tinh toan sinh khoi, lwong Carbon tich
lily 6 cay 1lau ndm duoc tinh todn mot cach khach quan, dam bao dé tin cdy, c thé st dung nhw
mot thong tin tham khao mang tinh chét dinh huéng cho viéc quan ly trén dién rong. Ung dung
cong nghé GIS va vién tham dé xac dinh trir lwong sinh khdi va cacbon thuan tién va tiét kiem

thoi gian hon so v6i phuong phap thu cong truyén thong.

- Nguyén nhan dan dén sy chénh 1&ch 1én vé gia tri sinh khéi 1a do anh vién tham st dung
c6 do phan giai trung binh, dé€ tang dd chinh xac ctia két qua xac dinh trit luong sinh khoi va

cacbon cua d6i twong nghién cttu can stt dung anh c6 do chinh xac cao hon.
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MEASURING CARBON STORAGE CAPACITY OF PERENNIAL
CROPs BY GIS AND REMOTE SENSING TECHNOLOGY IN
BO TRACH DISTRICT, QUANG BINH PROVINCE
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Vietnam
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Abstract: Currently, most of the researches are focusing to assess the carbon sequestration capacity of
forests, while studies on the determination of carbon stocks of agricultural land are scarce. This study was
conducted to assess the carbon storage capacity of the perennial land use in Bo Trach District, Quang Binh
Province. To achieve that goal, the study combined the results of interpreting Landsat remote sensing
imagery with field survey data to determine the biomass and accumulated carbon stocks of perennial trees
in Bo Trach district. The results showed that the area of perennial crops occupied 11,362.62 ha, mainly
perennial industrial trees (rubber). The biomass and carbon storage capacity of perennial trees in standard
plots was relatively high: the average biomass was 40.53 tons/ha, and the average carbon stock was 20.28
tons/ha. Measuring biomass and carbon stock of perennial plants not only contributes to reducing
emissions and responding to climate change, but also provides a scientific basis and facilitates the

adjustment of the master land use plan in the future.

Keywords: GIS, remote sensing, carbon, Bo Trach, Quang Binh
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