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LOI CAM POAN

T6i xin cam doan déy la cong trinh nghién ctu cua riéng toi, cac s lidu va két
qua nghién ctru néu trong luan vin 1a trung thyc, duoc dong tac gia cho phép sir dung
va chua timg dugc cong b trong bat ky cong trinh nao khéc, s6 liéu dugc thu thap
tir cac & mau nghién cau cia chuong trinh tu van: “Xay dwng phwong phdp do
tinh va giam sat carbon rimg c6 sy tham gia cuia céng dong ¢ Viét Nam. Pé &n
thet nghiém duroc si hé tro cua die &n HB-REDD cua SNV ” do PGS.TS. Bao Huy
chu tri va tac gia la cong tac vién thuc hién thu thap sé liéu trén hién truong va da
duoc chu nhiém dé tai ddng ¥ dé st dung trong luan vian Thac Sy. Céc thdng tin,
trich dan trong luan van déu dugc sy dong y cua céc tac gia hodc di duoc ghi rd

ngudn gbc.

Hoc vién

Nguyén Cong Tai Anh



LOT CAM ON
Luan van nay dugc hoan thanh tai Truong Pai hoc Tay nguyén theo chuong
trinh dao tao Cao hoc, chuyén nganh Lam hoc, nién khoa 8 (2013 - 2015).

Trong qua trinh hoc tap va thuc hién hoan thanh ban luan véan, tac gia da nhan
duoc su quan tim, giap d& cua Ban giam hiéu, Phong Pao tao Sau dai hoc va cac
thay, c6 gido Truong Pai hoc Tay nguyén, cac ban bé dong nghiép va dia phuong
noi tac gia thuc hién nghién ciu. Nhan dip nay tac gia xin ghi nhan vé sy gitp do

quy bau va hiéu qua do.

Trudc tién, tac gia xin bay to 10ng to 1ong biét on sau sic dén PGS.TS. Bao
Huy, nguoi di truc tiép giang day, huéng dan khoa hoc, da danh nhiéu thoi gian

quy bau va tan tinh giGp t6i trong suét qué trinh thuc hién luan van nay.

Cam on Bd mén Quan ly Tai nguyén rirng va Moi truong, truong Pai hoc
Tay Nguyén di tao moi diéu kién 1am viéc trong thoi gian xu Iy s6 liéu, hoan thanh

luan van.

Trong qua trinh thu thap sé liéu tai hién truong ching toi da nhan duoc sy
gitip & vO cling tich cuc va quy bau cua Ban giam déc Cong ty TNHH MTV Lam
nghiép Bao Lam va Cong ty TNHH MTV Lam nghiép Loc Bac.

V6 cling biét on vé sy quan tdm cia gia dinh, ludn c6 su dong vién kip thoi

trong suét qua trinh hoc tap va cong tac.

Sau cling Xin tran trong ghi nhan su giup d& cua tat ca nhimg ai da quan

tam, hd tro toi trong qué trinh hoc tap, nghién ctu va thuc hién dé tai.
Budn Ma Thugt, thang 3 nam 2016
Tac gia

Nguyén Cong Tai Anh
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PAT VAN PE
“Hiéu ing nha kinh” va hau qua cia nd 12 sy “4m dan 1én” cua trai dat dang
la mot trong nhitng mdi quan tAm hang dau caa hau hét cac quéc gia trén thé gioi,
boi nguy co va hang loat cac tic dong tiéu cuc cia nd ddi vai cude sdng con ngudi
trong mot twong lai khong xa néu ngay tir bay gio chiing ta khong c6 nhitng nhan

thire dting va hanh dong kip thoi dé han ché, dbi pho véi thuc trang noi trén.

Trong khi d6 ring c6 vai tro hét sic quan trong 1a duy tri chu trinh carbon
trén trai dat ma nho d6 nd c6 tac dung truc tiép dén bién d6i khi hau toan cau. Hay
noi cach khac ring vira gop phan gay ra bién doi khi hau ciing vira 13 tac nhan tich
cuc dé giam nhe bién d6i khi hau. Néu ring bi mat, bi suy thoai c6 thé 1am ting
gan 20% luong phat thai CO, toan cau; Mac di ring chi che phu 21% dién tich bé
mit dat, nhung sinh khéi thuc vat cua nd chiém dén 75% so véi tong sinh khoi
thuc vat trén can va luong tang trudng hang nam chiém 37%. Luong carbon hap
thu boi riing chiém 47% tong lugng carbon trén trai dat, nén viéc chuyén doi dat
ring thanh cac loai hinh sir dung dat khac co tac dong manh mé dén chu trinh
carbon trén hanh tinh. Néu rimg dugc duy tri ¢d thé gilp ching ta thich tng théng
qua viéc cung cap céc dich vu sinh thai quy gia nhu hap thy va luu giit CO,. Trén
thuc té luong CO, hap thu phu thudc vao kiéu ring, trang thai rimng, loai cay wu

thé, tudi 1am phan [2]

Cac nha khoa hoc d chi ra rang, ngan chan mat rirng va suy thodi ring sé
la mot bién phép bao vé khi hau trai dat hiéu qua va twong ddi ré tién hon so voi
cac giai phap khac. Tur d6 khai niém va chuong trinh REDD da ra doi (Reducing
Emissions from Deforestation and Forest Degradation — “Giam thiéu khi phat thai
tir mat ring va suy thodi ring”. Pay 1a sang kién dugc dua ra tai Hoi nghi lan tha
11 (COP11) cac bén tham gia Cong uéc khung caa Lién hiép qudc vé bién doi khi
hau (UNFCCC) duoc to chic tai thanh phd Montreal, Canada nim 2005. Dén Hoi
nghi lan thir 13 (COP13) vé thay d6i khi hau (Climate Change Conference) dién



ra tai Bali Indonesia ngay 15 thang 12 nam 2007, dudi su chu toa cua Lién Hiép
Quéc, 187 quéc gia thanh vién trén thé gisi da ky mot thoa hiép goi 1a “Thoa hiép
Bali”, trong d6 c6 dé xuat 16 trinh xay dyng va dwa REDD trd thanh mot co ché
chinh thirc thudc hé théng céc bién phap han ché bién doi khi hau trong twong lai,
dac biét la sau khi giai doan cam két dau tién caa Nghi dinh thu Kyoto hét hiéu
lyc vao nam 2012. Sau nhiéu nam ban thao, lan dau tién, tai hoi nghi nay cac nuéc
d3 néu 1én chuong trinh giup d& viéc han ché sy pha hity viing ring nhiét di trén
thé gigi dé giam thiéu phat thai khi gay hiéu ung nha kinh, vi day 1a noi s& phat
thai hon 20% luong phét thai mdi nam. Hoi nghi ciing di kéu goi cac bén tiép tuc
nghién cau, thir nghiém REDD va tong két kinh nghiém thyc tién 1am co s¢ dé
Hoi nghi lan the 15 (COP15) xem xét, quyét dinh (d3 duoc t6 chuc tai
Copenhagen, Pan Mach vao ngay 7 thang 12 ndm 2009 vira qua - DU con nhiéu
bat dong vé muc giam phat thai va co ché kiém soat qudc té viéc thuc thi nay cua
mot s6 nude “Top dau” vé muc phat thai, mic dong gop va co ché quan Ii tai chinh
... song REDD van dugc nhiéu nudc quan tdm, vi d6 1a phuong cach ré nhat dé
ctru duoc cac canh rung nhiét doi). Theo d6 cac nudc phét trién s& dap tng mot
s6 muc tiéu giam phét thai caa nude ho bang cach mua céc tin chi carbon ciia cac

nude dang phat trién tir nhitng canh rimng hap thy CO,.

Chuong trinh REDD dang dugc khoi dong & nudc ta ciing nhu trén thé
gidi, nhiam vao viéc giam mat ring dan dén thiét hai da dang sinh hoc, giam chirc
nang phong ho cua rung va gay phat thai khi gay hiéu tng nha kinh CO.. Viéc
giam phat thai khi CO2 tir mat ring va suy thodi s& dugc dén b, chi tra théng qua
viéc bao vé va quan ly rirng bén vitng nham luu giit lugng carbon trong ring hay
con goi 1 trir lwong carbon rimg ciing nhu gia ting lugng CO2 ma ring hap thu

nho tang truéng sinh khoi theo thai gian [10]

Tuy REDD* 1a mét co hoi cho 1am nghiép Viét Nam nhung dé tiép nhan va

thuc hién tét nhitng cam két ¢ hién tai ciing nhu trong twong lai thi Viét Nam can



c6 nghién ciru phuong phap do tinh, giam sat su thay doi lugng carbon luu giit va

CO; hap thu cua ring ty nhién.

Chuong trinh REDD* can xay dung mot duong co so dé xac dinh duoc viéc
giam phat thai (Emissions) tir suy thoai va mat ring, déng thoi hap thu CO; cua
ring (Removals). Hién tai theo UNFCCCC c¢6 hai tiép can dé xac dinh duong co
so khi thuc hién REDD la Forest Reference Emissons Level (FREL) va Forest
Reference Level (FRL) véi pham vi c6 thé la vang dy an, khu vuc va quéc gia.
Néu 1a khu vuc, ving du an dé tong hop cho qudc gia thi can cé sy dong nhat

phuong phap va tranh ro ri.
FREL: Chi ra tong s6 phat thai tir suy thodi va mat riing
FRL: Chi ra tong sb phat thai va hap thy cua ring

Pé danh gia giam phat thai tir rimg khi tham gia chwong trinh REDD can
phai lap duoc FREL hoic FRL ¢ céc cap do khac nhau: cap quédc gia, khu vuc hay
viing du an. Quy mé tity vao ning luc, co sé dit liéu: nhu bé chira carbon nao can
giam sat, mat rizng hozc suy thodi ring, . .. va cac dit liéu qué khi ciing nhu phuong
phap phai théng nhat dé khi tham gia vao REDD theo nguyén tic hudng dan
UNFCCC va IPCC [1]:

«Minh bach — gia dinh va phuong phap st dung dé phat trién FRL r5 rang
va duoc md ta day du

Py dii — c6 quan tam dén cac hoat dong va bé chira carbon lién quan
«Nhat quan — véi cac tiéu chuan da duoc chap nhan dugc khi tinh toan
carbon

«C6 thé so sanh — cho phép so sanh giira cac quéc gia/cac tinh

«Chinh xac — sai s6 phai duoc loai trir va do bat dinh phai duoc giam di

«Bao toan — nén duogc ap dung khi tiép can ude tinh phat thai va hap thy



Dé giai quyét cac van dé néu trén, ching t6i tién hanh dé tai nghién ctu:
“Xay dwng mirc phat thai tham chiéu rirng khu vuc huyén Biao Lam tinh Lam

N
A

bong”



CHUONG 1. TONG QUAN VAN PE NGHIEN CUU
1.1. Bién ddi khi hiu toan ciu va chwong trinh REDD*

Nam 1997, UNFCCC da thong qua Nghi dinh thu Kyoto, véi muc tiéu giam
phét thai rang budc dbi voi cac nudc cdng nghiép da phat trién. Trong khi d6 mot
s6 nudc khdng nam trong cac nudc dang phat trién, str dung Co ché phat trién sach
trong do ¢6 trdng ring hoic tai trong rimg, con duoc goi 1a AR-CDM. Theo AR-
CDM trdng ring c6 thé duoc dit ra & cac nudc dang phat trién, rimg duoc trong
trén dat khong co rimg trude nam 1990. Do nhitng han ché va phuc tap caa CDM
nén chi thuc hién & mot sd it cac du an da duoc phé duyét.

Vi su that bai toan dién caa nganh 1am nghiép trong Nghi dinh thu Kyoto d
dan dén sy thanh 1ap Lién minh c&c qudc gia rimg mua. Lién minh ndy bao gom
20 qudc gia tir cac viing nhiét d6i da yéu cau Ban Thu ky cia UNFCCC thém maot
muc vao chuong trinh nghi sy cua Hoi nghi lan the 11 (COP11) caa UNFCCC tai
Montréal, thang 12 nam 2005, dé thao luan dé trinh cua Papua New Guinea va
Costa Rica vé: “Giam phéat thai tir nan pha ring ¢ cic nudc dang phat trién:
Phuong phap tiép can dé kich thich hanh dong” (REDD). Tai liéu nay kéu goi cac
bén xem xét viéc giam Iugng khi thai tir nan pha rirmg nhu 1a mot lya chon theo
Nghi dinh thu Kyoto hodc nhu mdt cong cu mai hoan toan. Hoi nghi cac bén da
chap nhan 1oi kéu goi tir Papua New Guinea va Costa Rica va kéu goi cac bén
tham gia va co quan tu van khoa hoc va céng nghé ciia UNFCCC dé tiép tuc phat
trién céc tly chon dé thao luan tai COP13.

Tai hoi nghi Ian thtr 13 (COP13) cia UNFCCCC & Bali, thang 12 ndm 2007,
REDD duoc tiép tuc thao luan va pham vi cua né da dugc mé rong dé bao gom
viéc giam phat thai khi nha kinh tir suy thoai ring, tang cuong trir lugng carbon
ring va bao ton trir lugng carbon rirng va quan Iy bén viing rimg. Co ché dugc doi
tén chinh thic cho dén hién tai la: “Giam phat thai tir nan pha ring va suy thoéi
ring ¢ cac nudc dang phat trién va vai tro cua bao tén, quan ly bén viing ring va
tang cuong trir luong carbon ring ¢ cac nudc dang phat trién”, viét tat |a REDD*,

5



COPI13 ciing chung kién sy ra mét ciia Chuong trinh UN-REDD — mt chuong
trinh hop tac cia FAO, UNDP va UNEP dé thi diém REDD* & cac nudc dang phat
trién thdng qua Quy doi tac carbon ring (FCPF) ciia Ngan hang Thé gidi.

COP15 — Copenhagen, thang 12 nim 2009 khéng cung cap su tién bo nhiéu
cho REDD*, nhung n6 di cung c4p mot dinh nghia rd rang hon vé MRV: Giam
sat, bao c4o va tham dinh va nhu cau thanh 1ap mét “hé thdng gidm sat ring qudc
gia”, dé phan tich, bao cdo lwong khi thai giam. Pong thoi da cong nhan “nhu cau
cua cong dong dia phuong va ban dia duoc tham gia dy du, hiéu qua va dong gop
tiém ning kién thic caa ho trong theo ddi va bao céo cac hoat dong”

Tai COP16 ¢ Cancun, Mexico, thang 12 nam 2010 da co nhiéu tién trién hon
da duoc thuc hién vé cac van dé k§ thuat nhu dwa cac giai doan thuc hién cua hé
théng gidm sét rirng qudc gia. Bac biét 1a mot sb bién phép bao vé rimg da duoc
xéc dinh can dugce thac day va hd trg “trong viéc thuc hién cac hoat dong REDD*”.
Trong d6 nhan manh t6n trong cac kién thirc va quyén cua cac dan toc ban dia va
c4c thanh vién cua cong dong dia phuong.

Cudc hop cuia UNFCCC, COP17 ¢ Durban, thang 12 nam 2011 da cong nhan
nhitng lgi ich phu tir REDD", dic biét 1a nd c6 thé “thuc day xod doi giam nghéo
va loi ich da dang sinh hoc va kha ning phuc hdi hé sinh thai”. REDD* xac dinh
co ché hoat dong bao gom 5 linh vuc chinh:

- Giam phat thdi tir mdt ring

- Giam phat thai tzr suy thodi reeng

- Bdo ton trir heong carbon rimg

- Quan ly rieng bén viing

- Nang cao cac bé chiza carbon ring

Cuéc hop gan day nhét cia UNFCCCC, COP 19 thang 11 nim 2013 tai
Vacsava cua Ba Lan di dua ra mot hudng dan va quy trinh vé ky thuat tham dinh
dé cac qudc gia dé trinh mac phat thai tham chiéu, day 1a co s dé thic day xay
dung FREL hoac FRL.



Nhu vay c6 thé thay mac du chuong trinh REDD* chua hoan toan cé day du
co ché tai chinh gitra cac qudc gia cho né lyc quan Iy bao vé rimng nham giam phat
thai tir suy thoai va mat ring, nhung cac yéu té ki thuat, vai tro cua cong dong va
loi ich cia REDD da dugc x@y dung va thira nhan. Hién tai REDD* dang duoc
thuc hién theo chuong trinh caa Lién Hiép Qudc vai tén goi l1a UN-REDD* & cac
qudc gia thi diém trong d6 c6 Viét Nam. Pay chinh 1a co sd ki thuat va cach thic
tiép can dé cung cap thong tin dix liéu qudc gia vé phat thai dé tién dén chi tra theo
hiép dinh khung vé bién d6i khi hau trong thoi gian dén.

1.2. Thiét 1ap mirc/dwong phat thai tham chiéu trong thuc hién REDD*

1.2.1. Khai niém mirc/dwong phat thai tham chiéu
Pi ¢ cac chuong trinh nghién ctu vé kha nang hap thy CO; cua cac kiéu
ring khac nhau, nhung chua c6 nghién ctu vé FREL/FRL dé dwa ra phuong phap
chinh thie cho quéc gia va khu vic. Mdi qudc gia va khu vuc can cin ctr vao kha
ning ctia minh dé lya chon cach xay dung duong co s¢, bao gom cac lua chon
(IPCC, 2006) [21]:

Phét thai hozic bao gém ca hap thu C:
o Muc phét thai tir suy thoai mat ring (FREL)
o Muc phét thai va hap thu cua ring (FRL)
- Pham vi: Cap quéc gia hay khu vuc hay ving dy an
- Quy md: Phét thai va hap thu cua bé chira ndo? Ca 5 bé chua ring theo
IPCC (2006) hay chi cay g4? Chi tinh cho mat rirng hay ca suy thoéi ring?
- Phuong phap va dit lidu tiép can nao la phu hop véi timg khu vire, nguén
luc?
- Ddng nhat vé phuong phap lap FRL vai giam sat carbon sau nay khi thyc
hien REDD*



1.2.2. Mb hinh sinh khoi, carbon dé cung cip wéc tinh phat thai khi lap
dwong tham chiéu

Khoa hoc vé sinh khéi, carbon rimng da duoc nghién ctu tir 1au trén thé giéi

trong cac mon sinh thai rimg, ning suét so cap cua rimg. Trong giai doan 10 nam

gan day voi vai tro cua ring trong hap thu khi nha kinh CO2 dé giam nhe bién doi

khi hau thi né ro cac cong trinh nghién ciru mé hinh wéc tinh sinh khéi, carbon

rung (Bao Huy va cong su, 2012) [8]

Dé ¢ thé tinh duoc lwong phét thai hay hap thu CO2 can ¢ cac md hinh wdc
tinh sinh khéi, carbon ring, diéu nay ¢ Viét Nam da duoc chuong trinh UN-REDD
tién hanh véi sy hd tro ky thuat caa FAO (Bao Huy va cong su, 2012) [8], da xay
dung cac md hinh sinh tric uéc tinh sinh khéi, C cho céc kiéu ring chinh ¢ cac
vung sinh thai cua Viét Nam. Ngoai ra ¢ Tay Nguyén, Bao Huy va cong su (2012)
[8] dd xay dung mot hé théng cac mo hinh uéc tinh sinh khéi va carbon cua ca 5
bé chira va dua ra giai phap ung dung anh vé tinh va GIS dé giam sat lwong phéat
thai — hap thu tir rimg. Py 1a co so dé tinh dwoc su bién dong C trén timg don vi

dién tich ring, trang thai ring khi vay dung FREL va FRL.

1.2.3. Sir dung anh vién tham dé thu thip bién dong tai nguyén rirng,
carbon rurng qua khw dé lap dwong phat thai tham chiéu

Anh vién tham duoc sir dung rat manh ¢ Hoa Ky. K¥ thuat vién tham phat
trién theo chiéu hudng ngay cang phong phd, tinh vi, chinh x&c va cap nhat hon
Vv6i chuong trinh Interkosmos va vé tinh Landsat. Song song véi hai hé thdng trén
la hé thong tram thu va xt ly thong tin & nhiéu quéc gia trén thé giéi nhu Canada,
Brazin, An D9, Thai Lan, Trung Quéc,...Gan day hé théng vé tinh anh SPOT, anh
ADEOS, anh TERRA d2 nang cao hon nita kha ning trng dung cua ki thuat vién
tham trong 1am nghiép. Nhirng loai anh c6 d6 phan giai cang cao thi thoi gian bay
chup cang ngan va dung anh nay s& dé dang phan loai cac ddi twong dong nhét.
Do d6, c6 thé giam sat thay ddi dién tich, trit lwong ring, carbon rimg thuong

xuyén, tuy nhién nhitng anh nay hién c6 gia thanh cao kho tiép can & Viét Nam.
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Dit liéu anh vién tham dugc dung trong 1am nghiép 1 rat nhiéu, tuy nhién tdy theo
muc dich, mic do chi tiét, nguon luc, kinh phi va yéu cau do chinh xac cu thé ma
lya chon anh dé ap dung cho phi hop.

) M@t sé anh vién tham #ng dung trong quan ly tai nguyén rirng va

nghién cieu giam sat sinh khéi, carbon rirng:

Anh vé tinh LANDSAT:

Hién nay anh vé tinh LANDSAT c6 nhiéu thé hé véi sé lugng kénh pho va
d6 phan giai khac nhau. Tuy nhién, thé hé anh LANDSAT TM duoc thu tir vé tinh
LANDSAT -4 va5vaanh LANDSAT ETM+ duoc thu tir vé tinh LANDSAT -7
dugc sir dung pho bién nhat. Anh LANDSAT TM gém 6 kénh pho nam trén dai
s6ng nhin thay va hong ngoai voi do phan giai khdng gian 30m x 30m va mot dai
phd hong ngoai nhiét kénh 6, do phan giai 120m x 120m dé do nhiét do bé mit.
Anh Landsat ETM+ ghi phd trén 8 kénh ¢ cac budc song gidng nhu cia anh
LANDSAT TM, diéu khéc biét 1a & LANDSAT ETM+, kénh hong ngoai nhiét
(Thermal) c6 d6 phan giai cao hon (60m x 60m) va c6 thém kénh toan sic (Pan)
véi d6 phan giai khdng gian 1a 15m x 15m. Anh LANDSAT duoc @ng dung trong
nghién ctu cta nhiéu linh vyc tir nghién ctu hién trang dén giam sat d6 bién dong
va duoc sir dung phd bién nhat véi gia thanh thap. Trong Iam nghiép, dit liéu anh
vé tinh LANDSAT dugc sir dung dé thanh 1ap ban do tham phi, ban dd st dung
dat, ban db dat. Pac biét trong giam sat tai nguyén rimg va méi truong. Su thanh
cong cia LANDSAT la nho vao viéc két hop nhiéu kénh phé dé quan sat mat dat.
Landsat 8 (LDCM) mang theo 2 bo cam: bo thu nhan anh mat dat (OLI -
Operational Land Imager) va bo cam bién hong ngoai nhiét (TIRS - Thermal
Infrared Sensor). Nhiing bo cam nay duoc thiét ké dé cai thién hiéu suat va do tin
cdy cao hon so véi cac bo cam Landsat thé hé truéc. Landsat 8 thu nhan anh véi
tong s6 11 kénh pho, bao gom 9 kénh séng ngan va 2 kénh nhiét séng dai. Hai bo
cam nay s& cung cap chi tiét bé mat Trai D4t theo mla ¢ do phan giai khdng gian

30 mét (¢ cac kénh nhin thay, can hong ngoai, va hong ngoai song ngan); 100 mét



& kénh nhiét va 15 mét ddi vai kénh toan sac. Dai quét cia LDCM gidi han trong
khoang 185 km x 180 km. D6 cao vé tinh dat 705 km so v&i bé mit trai dat.

Anh vé tinh MODIS:

Anh MODIS dugc thu tir b cam MODIS dit trén vé tinh Terra (2000) va vé
tinh Aqua (2002) day la hai vé tinh nghién ctiru méi truong caa NASA ¢6 muc dich
cung cap dit liéu vé dat lién, bién va khi quyén mot cach dong thoi. Do rong cua
canh chup MODIS 1a 2.330km, gom 36 bing pho tir budc song 0,4 dén 14 micro
mét va d6 phan giai khong gian 1 250m (bing 1, 2), 500m (bing 3 dén bing 7) va
1.000m (bing 8 dén bang 36), dir liéu & 12 bit. Vé tinh MODIS quan sat duoc moi
diém trén Trai Dat 1 - 2 ngay lan véi 36 kénh phd riéng biét, MODIS cai tién trén
co s& ké thira thiét bi do phd phan giai cao (AVHRR) cia NOAA va theo ddi céc
dau hiéu quan trong cua trai dat rong hon bat ky cam bién Terra nao. Véi anh
MODIS, ¢6 thé sir dung trong quan tric thay ddi sinh quyén, nghién ciru chu trinh
carbon toan cau. Nhimg do dac sinh quyén ciia anh MODIS gidp cho cac nha khoa
hoc theo dai dugc ngudn tai nguyén va cac ngudn CO2 do sy thay ddi khi hau.

Anh vé tinh NOAA:

V¢ tinh NOAA (National Oceanic and Atmospheric Administration) la vé
tinh nghién ciru khi twong da phat trién dén thé hé 17. Dit liéu anh c6 tinh chat
toan cau duoc dua vé d6 phan giai 4km va duoc cung cip mot ngay mot lan trén
dai song nhin thay va dai phd hong ngoai, trudng phit mat dat cua anh 1a 2.400km.
Anh NOAA di duoc str dung dé nghién ctu thuc vat trén dién rong. Cac kénh phd
duoc str dung trong nghién ciu nam trong dai séng nhin thay (0,58 - 0,68um) va
kénh 2 dai séng hong ngoai gan (0,73 - 1,1um). Dir liéu anh NOAA duing trong
viéc 1ap ban d6 nhiét do, tuyét phu, diéu tra lut, phan tich do am dat trén cap do
lwu vyc, giam sat chay rung, nghién ciu bién di khi hau.

Anh vé tinh ASTER:

Anh ASTER duoc thu tir b6 cam ASTER dat trén vé tinh Terra, d6 phu caa
anh 12 60km. Bo cam ASTER duoc ciu thanh tir 3 phu hé riéng r&, mdi hé phu
hoat dong trén mot hé quang riéng biét. Cac hé phu nay 1 nhin thay va hdng ngoai
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gan (VNIR), bao gém céc kénh pho 1 - 3, hong ngoai séng ngan (SWIR) gom cac
kénh phé 4 - 9 va hong ngoai nhiét (TIR) gom cac kénh phé 10 - 14. Céc ting dung
chinh cua anh ASTER 1a quan sat dat lién, bién, mit tuyét, qua trinh may; Nghién
ctru vé dong luc va cau tric cua thuc vat; Nghién ciu vé can biang phong xa cua
khi quyén, may va su mé rong dac tinh tan doi luu; Xéac dinh nong d6 va bién dong
cua cac khi nha kinh; Nghién ciru vé ndi lira va cac qua trinh bé mat cia trai dat.

Anh vé tinh SPOT:

Anh vé tinh SPOT (Systeme Pous I Observation de la Terre) duoc co quan
hang khong Phép ché tao va phat trién. VVé tinh dau tién 1a SPOT - 1 dugc phéng
lén quy dao nam 1986, tiép theo Ia c4c vé tinh SPOT - 2, SPOT - 3, SPOT - 4,
SPOT - 5 lan luot vao cac nam 1990, 1993, 1998 va 2002 duoc dua vao hoat
dong. Cac bo cam cuaa vé tinh SPOT bao gom: HRV (High Resolution Visible) sir
dung cho SPOT - 1, 2, 3; HRV (High Resolution Visible) va HRVIR (High
Resolution Visible and Middle Infrared) st dung cho SPOT - 4 va HRG (High
Resolution Geometic) sir dung cho SPOT - 5. Anh SPOT tuong ddi da dang vé dai
phd va do phan giai khdng gian tir thap, trung binh dén cao (5m - 1km), trudng
pht mat dat cua anh SPOT ciing twong ddi da dang tir 10km x 10km dén 200km x
200km. Anh SPOT c6 thé thu anh cua timg ngay, thudng vao 11h sang. Trong cac
anh vé tinh SPOT thi SPOT 5 mang theo céng nghé lap thé mégi véi mot kénh toan
sic va 4 kénh da pho. P9 phan giai tir 5 — 10m. Hién nay, anh SPOT dugc ung
dung trong nhiéu linh vuc nhu nghién ciu hién trang sir dung dat, khai khoang
trong dia chat, thanh 1ap ban d ty 18 1: 30.000 dén 1:100.000, nghién ciru vé thyc
vt & cap do khu vuc, ving, dia phuong. Anh SPOT ¢6 thé ghi phan xa pho cua
toan mat dat vai sy khac biét vé dix liéu, do phan giai cao va ¢ kha ning nhin noi,
nhay cam vé hong ngoai cho thyc vat.

Anh vé tinh IKONOS:

Anh TIKONOS dugc thu tir vé tinh tao anh vii try phan giai siéu cao tan.
IKONOS dugc phdng Ién quy dao vao ngay 24 thang 9 nam 1999 tai d6 cao 682
km, cét xich dao vao 10h30 phut sang, bai cong ty Space Image. Do lap lai quy
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dao tai mot diém trén trai dat 1a sau 11 ngay, d6 rong cua anh trén mat dat 1a 11
km va d6 phi 1a 11km x 11km. Anh c6 trén 4 kénh da pho véi do phan giai la 4m
va kénh toan sic co do phan giai 12 0,6 - Im. Cac kénh da phd va kénh toan sic
két hop cho phép tao anh c6 do phan giai 1m gia mau. Dir liéu sé ¢6 cau tric 1a 11
bit (2.048 mirc xam). IKONOS c6 thé nhin vao vat, vao d6i twong va cb dinh vai
gidy va c6 thé hudng theo d6i tuong khao sat.

Anh vé tinh QuickBird:

Anh QuickBird 1a anh c6 do phan giai khdng gian cao nhat hién nay cho ra
kénh toan sic c6 d6 phan giai 12 0,61m va d6 phan giai cua cac kénh da phd 1a
2,44m, trudng phu mat dat cua anh 13 16,5km x 16,5km. QuickBird cho anh do
phan giai 0,7m ghép kénh toan sic to hop véi kénh hdng ngoai. Véi d6 phan giai
cao anh QuickBird duoc str dung trong nhiéu linh vuc can do chinh xac 16n, nhu
qui hoach str dung dat, xac dinh cac ddi teong, thanh Iap ban d6 giao théng. Hién
nay anh QuickBird duoc sir dung phé bién vao cac linh vuc dan sy, anh ninh, quan
Iy méi truong.

Anh vé tinh ARIES

Anh ARIES (Australia Resource In formation and Environmental Satellite)
2 10ai anh siéu phé véi s6 kénh phd 1a 105 kénh trén dai séng tir 0,49 dén 0,25km,
cho d6 phan giai 12 30m véi d6 phit mat dat 14 15km x 15km, d6 nhin 1ap mot diém
la 7 ngay, kénh toan sic c6 do phan giai 1a 10m. Muc dich caa anh nay la dung
vao Viéc khai khoang, ngoai ra con dugc dung vao muc dich nghién ctu ndng
nghiép, rimg, dat am va diéu tra moi trudng.

Dir ligu Radar

Mot ky thuat khac dang phat trién cho viéc theo ddi ring 1a anh Radar. Khi
may che phu thuong ngan can cac quan sat thuong xuyén & cac ving nhiéu may
(nhu ring nhiét doi) anh huong toi cac vé tinh quang hoc (LANDSAT hoac
SPOT). Vi vay, s dung anh Radar 1a mot phuong phéap dé theo ddi rimg thuong
xuyén bi may che. Viéc két hop céc loai anh khac nhau c6 thé ting cuong do chinh
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X4C cua Viéc tao ra ban db che pha dat dai va wdc tinh trix luong carbon. Anh Radar
rat hitu dung trong viéc theo ddi sy thay d6i do che pha ring.

Dir liéu LiDAR

Cong nghé vién tham LiDAR (Light Detection and Ranging) da phat trién
trong vong vai thap ky gan day nhu 13 mot céng cu dé do va hiéu cau tric rung.
Loi thé cua anh LiDAR cho viéc &p dung vao 1am nghiép 1a n6 cung cap théng tin
vé Cau tric ring va vi vay co6 thé phan loai cac dic diém nhu chiéu cao cay, su
phan b theo chiéu cao cua tan, va thé tich tan. Néu sir dung dit liéu LiDAR riéng
ré thi thuong khong du dé tao ra cac ban db che phu dat dai, nhung két hop véi
cac dic diém cau trdc runirg véi cac dir lieu khéc cé thé rat hitu ich cho viéc phan
biét cac loai rimg khac nhau. Céac dic diém nay c6 thé dugc sir dung dé 1ap ban do
sinh khéi ring trong cac dién tich lon.

Viéc chon dit liéu vién tham cho viéc wéc tinh, gidm sat sinh khdi trir luong
carbon ring can duoc lya chon, xem xét tiy thudc vao dién tich mat rieng ¢ muc
d6 nho hay Ion; tuy thudc vao loai rirng nhiét doi hay 6n déi; ty thudc chi phi dir
lieu anh cho céc cap ciing khac nhau va con tiy thudc vao nang luc tiép can cong
nghé vién tham ma lya chon loai anh thich hop dé nghién cuu.

i) Vién tham @ng dung trong phan loai rirng, wéc tinh trir lwgng, sinh

khéi, carbon rirng

Dé lap duong phat thai tham chiéu, can c6 dir liéu bién dong dién tich ring,
trit lwong, sinh khi/carbon ring trong qué kha, it nhat 13 10 nam. Cac ngudn di
licu dd c6 thuong kém tin cay, khong duoc luu trir tot, dic biét 1a khdng gan voi
hé thng thong tin dia ly GIS, vi vay rat khd va cé thé noi la khong thé sir dung
duogc. Vi vay anh vién tham 1a mot giai phat gan nhu duy nhét va hiru hiéu dé truy
cap lai dir liu quéa kha cia nguon tai nguyén ring.

Déi voi cac nude trén thé gioi viec tng dung anh vé tinh trong phan loai dicu
tra rimg dugc thuc hién tir rat sém. O Viét Nam, trong chuong trinh diéu tra, danh
gia va theo ddi dién bién tai nguyén ring toan qubc giai doan 5 nam cua cong tac
diéu tra rieng da @ng dung anh vé tinh tir nam 1980. Anh vé tinh duoc st dung thoi
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ky d6 1a anh Lansat MSS. Tuy nhién, anh vé tinh va anh hang khdng con rat han
ché, chi dap wng yéu cau diéu tra rirng ¢ mot sé ving nhat dinh nén d tao ra bo
s6 lieu vé dién tich, trir luong cac loai ring theo ting tinh. Dén giai doan nim
1991 - 1995, cong tac diéu tra ring Viét Nam da st dung anh vé tinh Landsat MSS
va Landsat TM c6 do phan giai 30m x 30m dé cap nhat nhitng khu vuc thay doi
sir dung dat, nhitng noi mat ring hoac nhimg noi c6 ring trong mai hay tai sinh
phuc hdi. Két qua da xdy dung duoc ban do sinh thai tham thyc vat rirng céc ving
ty 18 1:250.000 va ban db dang dat dai cac tinh ty 1& 1:100.000 va céc ving ty 1&
1:250.000. Nhitng cai tién vé sau dén giai doan 1996 - 2000, cong tac diéu tra sir
dung anh vé tinh SPOT 3 c6 d6 phan giai 15m x 15m. Tuy ngudn anh st dung
chat lwong cao hon anh Landsat nhung viéc giai doan bang mat thuong nén két
qua giai doan van phu thudc nhiéu vao kinh nghiém cua chuyén gia giai doan va
chat luvong anh. Pén giai doan ndm 2000 - 2005, xay dung ban db hién trang ring
tir anh vé tinh Landsat ETM* véi d6 phan giai 30m x 30m. Bong thai, Vién diéu
tra qui hoach rimg da ung dung cdng nghé giai doan anh sb vai phan mém chuyén
dung nhu ERDAS IMAGE 8.5 nén di tiét kiém duoc thoi gian va cd thé giai doan
thir nhiéu 1an [13].Ngay nay, véi su phét trién cong nghé viéc giai doan anh véi
céc phan mém dugc phat trién ciing chat luong anh dugc nang cao cd thé tng dung
trong nhiéu linh vuyc.

Ung dung anh vé tinh trong giai doan tham phu va trang thai riang la cong
Vviéc quan trong trong quan ly tai nguyén rirng va moi truong. St dung anh vé tinh
gilip giam chi phi didu tra mat dt, tang do tin cay, dong thoi c6 thé theo dai thuong
xuyén théng qua hé thong anh duoc cap nhat, Bao Huy, (2009) [6].

Trong phan loai ring bang anh vién tham, d6 chinh xac phan loai duoc danh
gia qua sai s6. V&i muc sai s6 thap cho két qua phan loai anh chinh xéc cao.
Nguyén Cao Cuong, (2011) [3], danh gia do chinh xac phan loai ciia 4nh SPOT 5
(nam 2009) khu vuc huyén Tuy Dic, tinh Dak Nong di duoc Fusion cho két qua
cao. Voi do tin cay tong thé 94,5% va chi sé6 Kappa caa anh Fusion la 0,92. Véi
céc tham phu nhu trang ¢6 va le tre kha niang phan loai trén 2 anh tuong d6i nhu
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nhau. Nhung véi kha ning phan loai cac loai tham phii nhu dat néng nghiép, rung
trong, 16 6 xen gd, dac biét la rirng nghéo va rimg trung binh da ching minh rang
kha nang phan loai tham phu trén anh Fusion dat d0 chinh xac cao hon trén anh
g6c (anh khong duoc Fusion).

Dé xay dyung duong co s¢ cia mat ring va suy thodi rimg duoc xac dinh bang
kinh nghiém phan loai anh vé tinh. Dung anh vé tinh Landsat 5 va 7 dé phan tich
d6 che phu ring thé hién trén ban do thay doi sir dung dat (LULC) va thé hién téc
d6 pha ring cho Campuchia giai doan 1990 - 2004. B chinh xac phan loai cho
ting anh qua cac nam khac nhau. Anh Landsat nim 1994 cho d6 chinh xac 98%,
nam 2003 c6 do chinh xac 99%, dén nam 2002 d6 chinh xac giam con 96% va
nam 2006, 2008 d6 chinh xac phan loai vai 94%. Dya vao anh phan loai, tir 16p
ring hdn loai dén 16p khong c6 ring tinh dwoc trung binh dién tich ring bi mat
hang ndm 1.567hanam™ twong dwong vGi 1,1%nam™. Véi 16p ring thuong xanh
dén 16p khong c6 ring, toe do mat rirng 8.726 hanim™ twong duong 3,03%nam™
[28].

Do chinh x4c quan tam lién quan dén muc tiéu sir dung anh nhu 14 phan loai
rung hay la dién tich (Foody, 2002) [17]. Khi c&c 16p phén loai cang tang kha nang
sai s6 cang tang, vi du trong mot nghién ctu phan loai rimg nhiét d6i duoc thyuc
hién & Brazil, Souza va cong su (2003) [32] da dua ra két qua do chinh xéc toan
bo 1a 93% khi phan thanh 2 loai la c6 rung va khoéng co ring; trong khi d6 do
chinh xac nay la 86% khi phan thanh ba 16p bao gom khong rung, ring bi suy
thodi va rieng qua khai thac chon. Tuong ty nhu vay, Trisurat va cong su (2000)
[33] da st dung phuong phap phan loai c6 giam dinh dé phan loai anh Landsat
TM thanh sau loai, két qua dua ra do chinh xac toan bo 1a 79%. Nguyén Vin Loi
(2008) [27] d4 phdi hop phuong phap phan loai khong giam dinh ISODATA va
phan loai c6 giam dinh Maximum Likelihood phén chia thanh sau 16p dat ring la
ring day, ring bi suy thoai, riing trong, trang co, cay bui va dat tréng; do chinh

Xac toan bo trong nghién ctru nay dat dugc kha cao.
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Nguyén T.T. Huong (2011) [5, 25], d4 sir dung anh SPOT 5 dé phan loai ring
thuong xanh khu vuc huyén Tuy Puc da bi tac dong ¢ cdc mure d6 khéac nhau thanh
4 16p rung tu nhién la ring giau, ring trung binh, rirng ngheo kiét, va rirng non
phuc héi, do chinh xac toan bo dat duoc trong nghién ctiru nay 1a 82%. Trong do,
pham vi d chinh xéc bién dong trong cac 16p ring tu nhién tir 69% dén 86% trén
d6i twong rung nhiét dsi da bi tic dong dé thanh 1ap ban d6 hién trang rung.

Dung di liéu anh vién tham va cac ki thuat phan tich anh tu dong nham giam
st rimg thuong xuyén trén dién rong. Nhiéu kiéu di liéu anh vién tham nhu: Anh
hang khong, Radar, Lidar va di liéu Videographic da duoc cac nha nghién cau
1am nghiép sir dung dé phat hién, xac dinh, phan loai, danh gia va tinh duoc do
che phu céc kiéu rimg va nhirng thay ddi d6 che phu rimg. Trong nhitng thap Ky
qua, c4c tién bo vuot bac dd duoc thé hién trong viéc chitng minh cac tiém ning
va gidi han cua céc tng dung vién tham trong 1am nghiép.Vién tham c6 thé phat
hién, xac dinh, phan loai, danh gia va do tinh nhiéu dic diém khéc nhau cua ring
ca chat luong va sb lugng. Yousif Ali Hussin va Witske Bijker [20], da dung anh
vién tham trong phan tich do che phu cac kiéu rung, kiém ké rung, phat hién mat
ring va suy thodi rirng, giam sat ring, danh gia va quéan 1y noi sdng ctua dong vat
hoang d4....d3 mang lai d6 chinh x4c it nhat 1a 75%. Di véi dinh lwong, vién tham
c6 thé phan loai d6 che cua cac kiéu ring: ring cay 14 kim, ring rung 14, ring
ngap man, rimg dam lay va ring trong...

Bao Huy (2010-2012) [8], da phan loai ring bang anh vé tinh SPOT 5 cho
ring 14 rong thuong xanh ¢ khu vuc huyén Tuy Drc, tinh Dak Néng, phan chia
ring thanh 3 16p/ khdi trang thai cho méi quan hé sinh khdi cay rung trén mat dat
va chi s6 anh la cao nhat, voi R2= 88,01% va sir dung mo hinh nay dé udc tinh
TAGTB.

Nhiéu quéc gia trén thé gisi da sir dung céc anh vé tinh nhu Landsat, SPOT,
NOAA dé tinh toan sinh khéi rung, trir luong sinh khéi cua tham thuc vat thong
qua c4c gid tri nhu hé sé btc xa, hé sé phan xa, chi s6 chuan héa thuc vat khac
nhau NDVI, chi s6 dién tich bé mat 1a LA, hé sb birc xa cua hoat dong quang hop
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fAPAR. Do dija hinh phic tap nén viéc tinh toan sinh khdi bang phuong phéap thu
cong rat mat nhiéu thoi gian va cong sic. Bui N. L. Ha va cong su, (2011) [4] st
dung anh vé tinh ALOS AVNIR - 2 c6 d6 phan giai khong gian 10m, gom 3 kénh
nam trong viing kha tién va kénh 4 c6 budc soéng nam thudc ving hong ngoai dé
tinh toan cac chi sé lién quan dén sinh khéi. Ugc tinh dya trén bé mat tan rung
duoc thyuc hién dua vao kénh anh théng qua chi s6 NDVI, tir gia tri ndy s& xac
dinh duoc d6 che phu cua tan ring thdng qua gia tri LAI va danh gia hiéu suat cua
hoat dong quang hop, tic 1a danh gia kha ning tao sinh khéi cua rirng thdng qua
gia tri FAPAR- buc xa duoc hap thu cho hoat dong quang hop tao sinh khéi cua
cay. Két qua thdng ké chi sé NDVI cho vuon qudc gia Cat Tién cho gia tri trung
binh kha cao véi NDVI bang 0,45. Dién tich khu virc cay c6 riung & diéu kién phat
trién tt chiém 63,3% cd chi s6 NDVI tir 0,5 - 0,8. Dién tich cé thuc vat phat trién
& trang thai trung binh chiém 19,7% c6 chi s6 NDVI tir 0,3 - 0,4. Va mét dién tich
rat nho (khoang 1%) c6 gia tri NDVI < 0 — day chu yéu 1a vung dat d6 thi, hd
nude, dat trong. Phan sinh khéi trén bé mat tan rimg duoc tinh théng qua céc gia
tri. Két qua phan tich thdng ké cho gia tri trung binh caa LAI 14 4, gié tri toi da 1a
6, day l1a nhitng khu vuc duoc che phu béi mot tham thuc vat ram rap véi luong
sinh khéi 16n va gié tri téi thiéu 1a 0 duoc thé hién chi yéu & khu vuc ¢ hd nuéc,
vung dat trong. Ving c6 gia tri LAl khoang tir O - 14 wéc tinh ¢6 sinh khéi rat
thap. Vung c6 gié tri LAI tir 1,5 - 2,9 ¢6 sinh khéi muc thap. Vang c6 sinh khéi
trung binh thé hién ¢ khu vyc ring téi sinh, ring trong vai gia tri LA tir 3,0 - 4,4,
Va viing thé hién sinh khéi cao thudc khu vyc ring tu nhién, ring trong 1au nim
véi gia tri LAl tir 4,5 - 6,0. Bong thoi, moi quan hé giir cac chi s6 NDVI-LAI va
NDVI-fAPAR tuong quan chat ché voi nhau. Khi dién tich bé mat 14 ting 1én phan
nang lugng dugc hap thu bai hoat dong quang hop ciing tiang theo. Do vay, thanh
lap ban d6 chi s6 NDVI tir anh vé tinh da tao ra giai phap hiéu qua trong udc tinh
sinh khéi ring trén khu vuc rong.

Vién tham da ching minh mot cong cu quan trong trong danh gia sinh khoi
trén mat dat ¢ cap khu vuc, cap qudc gia hay toan cau, (Brown. 2002, Patenaude
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et al 2005, Rosengvist et al 2003, UNFCCC 2009) [15, 28, 30]. Dung phuong
phap hoi qui dé tim quan hé giira su phan xa quang pho véi chi sb thuc vat hozc
sinh khoi, (Foody et al., 2003: Lu et al., 2004) [18, 22]. Céc chi s6 NDVI hau hét
dugc dung dé so sanh véi cac chi sé thuc vat khac, (Lu et al., 2004) [22]. Mot vai
nghién ctu trude ddy di tim thay NDVI ¢6 quan hé quan trong véi AGB, trong
khi ¢6 mot vai nghién cau khéac khdng thé ap dung tham sé nay dé wéc tinh (Lu et
al., 2004; Sader et al. 1989) [22, 31]. Su chinh x&c phu thudc vao tham sé sinh ly
va dic diém cua khu vyc nghién ciu (Lu et al., 2004) [22]. Dung anh vé tinh
Landsat di duoc ap dung dé wéc tinh, danh gia AGB, nhiéu nghién ctu dya trén
su phan xa quang phé hoic cac chi sb thuc vat hay tich hop dir liéu diéu tra ring
véi su phan xa cua sau band TM va nhiéu chi sb khac dé uéc tinh AGB. Sy thé
hién cac gi4 tri tirng band anh cé thé p dung udc tinh ting gia tri khac nhau. O
ring nhiét doi & Brazil, dung band 5 duoc chon 12 band tét nhat dé uéc tinh sinh
khoi trén mat dat. V6i anh vé tinh Landsat 7 ETM®, Basuki, (2012) [14] da dung
dé wac tinh sinh khéi trén mat dat dwa trén sy phan xa thuc vat (veg), va dat (soil)

cho rung khop, theo phuong trinh 1.1 va 1.2:

AGB = - 258.055 + 1305.342*veg (1.1)
Vé6i: R2 = 0.632; P-value =0.00
AGB = - 200.793 + 1303.543*veg — 723.260*s0il (1.2)

Vé§i R? = 0.635; P-value =00.0

Str dung di liéu anh vé tinh SPOT 5 dé uéc tinh sinh khéi ring trén mat dat
cho kiéu rung 14 rong thuong xanh khu vuc Tay Nguyén [10] da cho thay phuong
phap phan loai phi giam dinh va thiét 1ap md hinh quan hé gitta TAGTB =f(class)
c6 do tin cay tir 72 - 93%; phuong phap thiét 1ap hoi qui giita TAGTB = f(DN) dat
do tin cay la 53%; phuong phap phan loai c6 giam dinh theo cap sinh khdi TAGTB
dat d6 tin cay 1a 29%. Nhu vay, théng qua dir liéu anh vé tinh c6 thé lra chon
phuong phap do tinh carbon rirng dat d9 tin cay cao.

Nhitng phuong phap uéc tinh lrgng carbon rirng dua trén anh vién tham khac
nhau sé& tao ra nhiing két qua mang wu diém va han ché khac nhau. Str dung thiét
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bi cam bién quang vién tham dé do cac chi s6 quang phd va twong quan voi nhiing
do dac carbon ring trén mit ¢at nhue anh LANDSAT, MODIS thi sé tao ra két qua
mang tinh théng nhat toan cau nhung né han ché trong viéc phat trién cac mé hinh
t6t cho cac khu riing nhiét dai va doi hoi ki thuat cao. Vi vay, can nghién ciu phat
trién phuong phap k¥ thuat cu thé ap dung vién tham khi tham gia chuong trinh
REDD".

1.3.  Thao luan vé téng quan van dé nghién ciru

Qua tinh hinh nghién ciu vé mirc phét thai tham chiéu rimg tham gia chuong
trinh REDD* ¢ Viét Nam, nhan thay rang:

v Hién nay chua c6 phuong phap luan cu thé nham xay dung FREL/FRL ¢
Viét Nam dé tham gia vao chuwong trinh REDD*
v Céc dir lieu qua khir chu yéu sé lidu rirng khéng gan véi hé théng thong tin
dia ly nén khdng thé phan tich sy thay doi tham phu ring
v Sir dung anh vién thdm dé phan tich thay doi phét thai CO2 qua kht chua
dugc tién hanh day du.
Tuy nhién nghién ctu xay dung FREL/FRL hién nay da c6 mot sé thuan loi d6
1a: Pa c6 mdt hé thdng cac md hinh sinh trac cho ting kiéu ring, ving sinh thai
(Bao Huy va cong su, FAO, 2014) va c6 thé dé dang tiép can mién phi cac anh vé

tinh c6 do phan giai trung binh nhu Landsat.

Duwa vao nhitng van dé ton tai can nghién ctu, va diéu kién dé nghién cau;
dic biét 1a trong nudc nén chung tdi tién hanh thyc hién dé tai: “Xay dwng maic
phat thdi tham chiéu rieng khu veec huyén Bdo Lam, tinh Lam Péng” gop phan
vao phuong phap tiép can dé lap duong phét thai tham chiéu cho cac du &n REDD*
va chuong trinh REDD* qudc gia.
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CHUONG 2. POI TUQNG, PAC PIEM KHU VUC
NGHIEN CUU

2.1 Vi tri, khu vuc nghién ciu

Tha nghiém ¢ 3 x& ving du 4n SNV — REDD* bao gom Loc Lam, Lac
Biéc, Loc Bao cua huyén Bao Lam, tinh Lam DBong.

2.2 Poi twong nghién ciu

o Céac 1am phan vai cac kiéu ring, cac trang thai khac nhau thuoc hai cong
ty TNHH MTV Lam nghiép 1a Loc Béc va Bao Lam thudc ba x& Loc Béc, Loc
Bao, Loc Lam, huyén Bao Lam, tinh Lam Dong.

o Tong carbon cua cdy rung phan trén mat dat (Total above ground
biomass/carbon - TAGB, TAGC) trong 25 nam tir 1990 dén 2015.

o Anh vé tinh Landsat giai doan 1990 — 2015.

2.3 Pic diém khu vuc nghién ciru

Pé tai tién hanh nghién cau tap trung & hai cong ty TNHH MTV Lam nghiép
la Loc Béc va Bao Lam thudc huyén Bao Lam, tinh Lam Bong. Thudce 3 x4 di noi

trén trinh bay trén ban db ¢ Hinh 2.1.
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Hinh 2.1: Vi tri Khu vuc nghién ciéu

% Cong ty TNHH MTV Lam nghiép Léc Bic

Vi tri dia Iy:

Lam phan Cong ty TNHH MTV Lam nghiép Loc Béic quan ly dién tich

24.507,97 ha.

- Phia Béc giap Tinh Dak Néng.

- Phia Pong giap Cong ty TNHH MTV Lam nghiép Bao Lam va ban

quan ly rimmg PamRi.

- Phia Tay va giap Cong ty TNHH MTV Lam nghiép PBa T¢h va VQG

Cat Tién.

Ranh gigi hanh chinh thuoc 02 xa: Loc Bac, Loc Bao - Huyén Bao Lam —

Tinh Lam Dong.

bia hinh:
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Pia hinh 1 khu vuc chuyén tiép tir Cao nguyén xudng Pong Nam B9, phan
I6n 13 doi ndi, suon dbe. Do doc tir 20°- 40°, mic d6 chia cat manh c6 mot sb
thung ling, trang c6 c6 d6 déc nho hon nhung chién ty 18 dién tich it.

- Do cao trung binh 450 m dén 918 m, 46 doc pho bién 20°— 25° mot s6

noi 5°-10°.

- Do cao tuyét doi binh quan: 793,5 m.

- Do cao tuyét ddi cao nhat: 1.137 m.

- Do cao tuyét ddi thap nhat: 450 m.

Piat dai tho nhuong:

C6 04 loai dat chinh 1a:

- Dat Feralit phét trién trén d4 Bazan chiém ti 18 66,5 % dién tich ty nhién.

- Dat Feralit phat trién trén da me chiém ti 1& 30,3 % dién tich tu nhién.

- Pat phu sa sdng sudi chiém 8,0 % dién tich ty nhién.

- DAt ddc bdi tu chiém ti 16 6,2 % dién tich tu nhién.

Nhin chung dat dai twong ddi tét con mang tinh chat dat rimg, ¢6 d6 phi cao,
tang dat day, thanh phan co gidi thi nhe dén trung binh, do pH tir 4 — 5,5, ti 1¢ d4
Ian it thich hop cho su sinh trudng va phat trién caa cly ring va san xuat nong
nghiép.

Khi hau:

Lam phan quan ly nam trén dia danh hanh chinh 02 x& Loc Bac, Loc Bao caa
huyén Bao Lam nam trong khu vuc nhiét déi gié mua. Khi hau chia lam 2 mua rd
rét, mua mua tir thang 5 dén thang 10, mda kho tir thang 11 niam trude dén thang
4 nam sau, do dic diém mua kho kéo dai kém theo gio mua Pong Bac lam néng
thuc bi trong khu vuc ring trong va boi thuc vat & cac khu vuc canh tac nong
nghiép caa dan cu 1an can ring trong nén rat dé xay ra hoa hoan lan sang ring
trong va céac 16 rung giap lién ké véi dién tich dat canh tac cia nguoi dan dia

phuong.
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Nhiét do:
- Nhiét @6 trung binh nam: 22,2° C.
- Nhiét do trung binh nim cao nhat: 23,8° C.
- Nhiét d6 trung binh nam thap nhat: 20,6° c.
Lwong mua:

- Luong mua trung binh nam: 2.400 mm.
- Luwong mua trung binh nim cao nhat: 2.700 mm.
- Luong mua trung binh nim thap nhat: 2.200 mm.
Luong mua phan bd khong déu trong nam. Mua tap trung chu yéu tir thang
5 dén thang 10 hang ndm chiém trén 95% tong luong mua, cac thang con lai mua
rat it (dac biét 1a thang 12, thang 1, thang 2 va thang 3 hau nhu khong mua), mua
kho han han kéo dai 1am anh hudng rat lon dén san xuat ndng 1am nghiép va doi

séng nhan dan dic biét 1a cong tic PCCCR.

Po am khong khi: Do am khdng khi trung binh nim cao 85%, luong béc
hoi thap: 780 mm.

Gi6: Hang nam c6 2 huéng gid chinh: Gi6 dong Bac tir thang 12 dén thang
4 nim sau. Gié mia Tay Nam hinh thanh tir thang 5 dén thang 11. Ngoai ra & dia
ban vao cac thang miia mua thuong c6 dong kém theo gi6 16¢c: Mua mua thuong
c6 mua to kéo dai gay i, ngap ung. Cac thang mua kho khong c6 mua nén gay
han nghiém trong anh huéng lén dén su sinh truong, phét trién caa cay trong va
doi séng cua nhan dan.

Hé théng sdng sudi, thity viin: Khu vuc quan ly c6 mot hé thong sdng chinh
la song Dong Nai dai khoang 30 km va nhiéu hé thong sudi khac phan b déu trén
toan bo 1dm phan c6 nudc quanh nam nhu: Pasiat, Pa R’Sa, Pa Téh.... Mot s6
s6ng sudi 1a phu luu cua cac hé thong thiy dién Pong Nai 4, Bong Nai 5, Pasiat,
PamBor va mot s6 hd thay loi tudi tiéu tai dia phuong. Vi vay rat thuan tién cho

viéc cung cap nude dé ung ctu khi ¢ chay ring xay ra.
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Co sé ha tang.

Nhitng nim qua, viéc dau tu co so ha ting ting dang ké, giao thong twong
d6i thuan tién, co duong tinh 16 725 tir Huyén Bao Lam vao Cong ty ndi lién xa
Loc Bac di Da Téh 6 chiéu dai khoang 30 km. Cac tuyén duong duoc dau tu tir
ngudn vén 135 dang tiép tuc thyuc hién néi lién trung tim dén cac thén budn cua
02 xa. Pac biét tuyén duong thi cdng phuc vu cac cong trinh thuy dién va cac hé
théng duong 1am nghiép vai tong chiéu dai khoang 80 km.

Tai cac khu vyc ring trong, cac dién tich rung tu nhién caa don vi da ¢ san
hé théng duong 1am nghiép. Tuy nhién trai qua mua mua hé théng duong 1am
nghiép bi x4i 1&, mot sb vi tri trong tdm can sta chira lai dé dap tng trong cong
tac PCCCR.

Dan s6, dan toc, lao dong.
Khu vuc nam trong dia gigi hanh chinh 2 xa d6 1a xa Loc Bac va xa Loc
Bao. Cac x4 thuoc viing sau, viing xa phan lén 1a ¢éng bao dan toc ban dia va dan
di cu ty do tir cAc tinh khac dén, Thanh phan dan toc gom c6: Kinh, K'ho, Chil,
Ma, Tay, H’Mong....
- Tong sb ho: 1.584 ho; tong sé nhan khau 6.549 khau gom:
Dén toc kinh 6 1.930 khau chiém 29,47 %.
Dén toc khac c6 4.619 khau chiém 70,53 %.
- Tong s6 lao dong: 3.512 lao dong. trong do:
+ Lao dong Nam c6: 1.757 lao dong chiém 50,02 % tong s6 lao dong.
+ Lao dong Nit c6: 1.755 lao dong chiém 49,98 % tng so lao dong.
Tinh hinh xa hi:
Trong nhitng ndm gan day véi su quyét tm cua Pang, chinh quyén dia
phuong da ban hanh va thuc hién nhiéu chinh sach, du an thiét thuc (135, 661,
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30A, 178 ... dich vu méi truong, tai dinh canh, dinh cu, chwong trinh giam nghéo
nhanh va bén viing theo nghi quyét 30a ...) da tac dong manh mé& lam thay ddi, on
dinh, nang cao doi sdng cua ngudi dan vé moi mat, dan cu ving dong bao dan toc
d3 6n dinh dugc cudc séng, khdng con cudc song du canh du cu nhu trude day.
Cac budn lang hién nay da duoc dinh canh, dinh cu 6n dinh, co s ha ting da duoc
nang cap, dat san xuat duoc bd tri on dinh, sé ho giau, ho kha ngay mét nhiéu hon,
s6 ho nghéo giam di dang ké, khdng c6 ho doi. Tinh hinh chinh tri, trat tw an ninh,
quéc phong 6n dinh va gitr viing. Tuy nhién bén canh van con mot sé ho nghéo

can dugc hd tro giai quyét kho khan.

Qua diéu tra cho thdy doi séng ctia ngudi dan ting budc nang cao va on
dinh.

- Sb ho giau chiém 8%, thu nhap > 100 triéu dong/hd/nam.
- S6 ho kha chiém 21%, thu nhap tir 50-100 triéu dong/ho/nam.
- S6 ho du an chiém 59%, thu nhap tir 30-50 triéu dong/hd/nam.
- S6 ho nghéo chiém 22%, thu nhap < 20 triéu ddng/hd/nam.
Pic diém kinh té:
L& hai x& mién nii co s& ha ting con thiéu thdn, ngudn lao dong chu yéu
14 lao d6ng phd thong, nén co trinh d6 thap, tap quéan canh tac con lac hau, phuong
thirc san xuat da phan con quang canh, truyén théng, dau tu tham canh va ap dung
tién bo khoa hoc ki thuat vao san xuét con han ché, trong san xuét it kinh nghiém,

thiéu vén dau tu, thiéu tinh ty cha trong san xuat, mot sé ho kinh doanh, san xuat
nho Ié nén doi sdng con gap nhiéu khé khan.

Ngudn thu nhap chi yéu la san xuat ndng nghiép, thiéu dat san xuat nong
nghiép binh quan /ho 1a: 1,8 ha, co cau cay trong cha yéu la cay cdng nghiép nhu
Ca phé, Che, diéu...cay ndng nghiép ngan ngay theo mua vu nhu Lua, My, Dau,

Rau mau...it, ndng xuat chat lugng con thap, chin nudi phan tan nho lé.
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V& san xuat 1am nghiép gop phan nang cao doi sbéng ngudi dan trong ving
mot cach dang ké. Thong qua viéc nhan khoan quan Iy bao vé ring, tréng va chim
s6c ring trong, khai thac ché bién 1am san...da giai quyét duoc cong an viéc 1am
cho nhiéu ho déng bao dan toc dia phuong, han ché dugc viéc phat nuong lam ray,
cua x¢& go trai phép, nang cao duoc do che phu cua rimg, ning suat chat luong
rimg ngay duoc phét trién tét hon. Mot sé ho nhan dat khoan theo 30a — 135 dé
trong rimg. Nguoi dan di thanh thyc cac budc trong viéc trong, cham soc, khai
thac rirng trong. Va thuc té dién tich rung trong cua don vi ciing phan tan & cac
dia ban cac x4, dan xen cac dién tich ring tréng cua ngudi dan, ciing nhu ¢6 nhiéu
vi tri giap ranh véi vuon riy cua nhan dan rai khip trén dia ban hai xa. Day 1a mot
dic diém riéng anh huong rat 16n dén cong tac phong chay chita chay ring noi

chung va phong chéy chita chay riing trong néi riéng trong sudt mua kho.

< Cong ty TNHH MTV Lam nghiép Léc Bic
Vi tri dia ly

Cong ty TNHH MTV 1am nghiép Bao LAm nam trong dia gigi hanh chinh
huyén Bao Lam thudc cac xa: Loc Lam, B’L4, Loc Phu, Loc Quang va Thi tran

Loc Théng.
- Toado dialy:
+ Tir 11° 52’ 30” vi do Béc dén 11°38” 02” vi do Nam.
+ Tir 107° 50° 08” kinh do Déong dén 107° 42° 30” kinh do Tay.
- Vitri:
e Phia Bic giap song Pong Nai.
e Phia Nam giép thi tran Loc Thang.
e Phia Bong giap xa Loc Ngai, Loc Phu.

e Phia Tay giap xa Loc Quang, Loc Bic.
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Nam cach Trung tim thanh phd Bao Loc khoang 20 km vé hudng béc.
Pic diém tw nhién
Dia hinh
Dia hinh Cong ty TNHH MTV 1am nghi€p Bdo Lam thu¢c Nam cao nguyén
Lam Pong, nén c6 dic diém dia hinh cao nguyén. Khu vuc trung tim va phia Nam
la hé théng day ddi, nai 1ién nhau. Khu vuc phia Bic va Tay béc dia hinh chia cét
manh, dang d6i nti déc hiém tro.
- Do déc: Trung binh 25%; cao nhat 45°. D6 cao so voi mit nude bién: do
cao cao nhat: 1.380 m, do cao thép nhét 425 m, d6 cao trung binh: 902 m.
Khi hgu
Nim trong vung khi hau nhiét d&i mua mua, mot nam c¢6 2 mua rd rét. Mua
mua: Tir thang 4 d&én thang 10 hang nam. Mua kho: T thang 11 nam trudc dén
thang 3 ndm sau. Téng lugng mua binh quan/nam: 3.300 mm.
Do am khong khi binh quan/nam: Khoang 82%.
Ché do gi6: Bao gom 02 huong chinh 1a Tay bic va Pong nam.

Nhiét do binh quan/nam: Khoang 22 °C, cao nhét 24°C, thap nhat 19°C.

Muia dong it chiu 4nh hudng cua gié mua dong béc, mirc d6 lanh chu yéu do
d6 cao quyét dinh. Cudng d6 mua 16n tip trung vao thang 7, thang 8. Thoi diém
cuc han thuong xuét hién vao thang 1 va thang 2 hang nam véi do 4m khong khi
thép.

Thay vin

Ché dé mua:

+ Luong mua binh quan ndm: 3.300 mm. Mua tap trung nhiéu nhét vao céac

thang 7, 8 va 9 hang nam.
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+ C6 hai mua: mia mua va mua kho. Mua mua ¢ 06 thang va bat dau tur
thang 04 nim trude dén thang 10 nim sau, lvgng mua vao mua mua: 2.300mm,
mua kho c6 06 thang va bat dau tir thang 11 nim trude dén thang 04 niam sau,

lwong mua vao mua kho: hau nhu khong c¢6 mua khoang 30 mm.
Hé thong séng, sudi

Ccong ty TNHH MTV 1am nghiép Bao Lam c6 hé théng thuy vin kha
phong phu, phan bé déu khip trong toan dién tich trong mét hé théng séng chinh
1a song Pdng Nai. Clng véi ranh gidi tinh, song Dong Nai tao thanh ranh gioi
phia Bic va Bong Bic cua Cong ty, dai khoang 20km. Hé thdng séng sudi phia
Bac va trung tdm Cong ty chay truc tiép vao song Bong Nai. Nhitng con subi Ion
nhit & khu vuc nay la Pa Koi, Pa Sou, Pa Krea va Pa Nour. Sudi Pa Krea va Pai
Nour bat ngudn tir phia Bic Cong ty ¢ binh nguyén Bazan Bao Loc, sau d6 chay
vé phia Bic dé d6 vao song Bong Nai. Sudi Pa Koi bat ngudn tir phia Tay va chay
vé phia Pong va Pong Béc cua cong ty va nhap vao song Pong Nai. Tuong tu
sudi Pa Sou bat ngudn tir phan trung tam caa cong ty chay vé phia Pong va Pong
Bic va d6 vao song Bong Nai. Subi Pa R’Gna bat ngudn tir phia tay ciia Cong ty,
chay vé phia Pong Nam tao thanh mét phan ranh gidi phia Pong Nam cta cong

ty.

Luong nuéc trong mua khd chi con lai ¢ nhitng con sudi 16n, tuy nhién

trong mua mua c6 rat nhiéu con sudi nho hinh thanh va cé thé dién ra lut cuc bo.

Do ¢6 nhiéu sdng sudi nén trén cac dudng giao thong va duong van xuat
van chuyén can phai lam kha nhiéu cau céng méi dap tng duogc viée di lai va san

xuat kinh doanh va khdng c6 kha nang van chuyén thay.

Diic diém vé dit dai
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Dit dai thuoc Cong ty quan 1y co dic diém chung 1a dat Feralit thuoc nhom
dat Boxit co d6 pH kha 16n, do dia hinh dc nén bi x4i mon manh vao mua mua.

C6 thé chia ra thanh cac nhém sau:

- Nhém Feralit ndu do phét trién trén d4 me Bazan véi thanh phan co gidi
thit nhe, két cau vién toi xop, sét nhe, tang day phi hop cho viéc gay trong cay
lam — néng - céng nghiép. Nhém Feralit xam phét trién trén da cudi két, trong
thanh phan cua dat ¢ pha cét, kha nang giit nuéc kém, mua khd dé bi mat nudc,
mua mua dat bi raa tréi va x6i mom manh. Nhin chung loai dat nay nghéo dinh

dudng.

- Nhom Feralit vang do — vang nhat phat trién trén phién thach sét, tang dat

mong, thanh phan co gidi thit nhe, kha nang gitr nuéc kém, nghéo dinh dudng.

- Nhom dat phu sa song sudi, thuong phan bd doc theo séng sudi, thung
liing v6i dién tich nho. Loai dat nay phu hop cho viée trong cay cong nghiép, hoa
maul.

- Thanh phén co gidi cua d4t thudc loai thit nhe, thit pha cat hodc sét nhe.

- D6 siu tang dat AB tir 20 - 25 cm. Da noi xudt hién it, ty 18 d4 1an < 25%.

-6 pH tir 4 - 5 (dat hoi chua). Nhin chung theo dinh chuan xac dinh cip
dat thudc céap I1, phi hop voi sinh trudng cia cac loai cdy 14 kim va cay 14 rong
nui cao dén trung binh.

Pic diém Kinh té - x4 hoi

Nhin chung nguon thu nhap chinh caa phan Ién ho dan trong khu vuc 13 tix
san xuat néng nghiép; bén canh do tir cic chuong trinh dy an, giao khoan QLBVR,
cac cong trinh san xuat LAm nghiép da tao thém nguon thu nhap 6n dinh cho ba
con, tir d6 da gop phan lam giam ty I¢ ho doi, nghéo.

Két cau ha tang duoc dau tu xay dung, timg budc dap tng yéu cau san xuat

va doi séng nhan dan. Dén nay, tat ca cac xa déu c6 ludi dién quéc gia, c6 duong
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6 t6 thong sudt dén trung tam cac x&, thén; budn trong ca hai mua mua, nang. Hé
théng truong hoc, tram y té, cong trinh nudc sach, tram phat thanh truyén hinh,
cac cong trinh van héa phuc vu cho nhu cau vui choi, giai tri ngdy cang duoc bo
sung, phat trién. Bo mit nong thon néi chung va ving dong ban dan toc thiéu sb
c6 nhiéu thay ddi theo chiéu hudng tich cyc. Quan hé san xuat nong thon duoc
cung cd, da hinh hinh céc t6 chirc, cong ddng thon budn giup dd nhau trong SXKD,
QLBVR, dic biét cac md hinh QLBVR theo cong dong thdn véi sy quan 1y va
giup d& cua Cong ty dang phat huy duogc tinh tich cuc. An ninh trat ty ndng thén

va ving dong bao dan toc thiéu sé nhin chung 12 6n dinh.

Tuy nhién, tinh hinh ndng nghiép, ndng dan, ndng thon cua cac xa trén lam
phan quan Iy con nhiéu khé khan, han ché co ban quy mé san xuat nho bé, néng
nghiép phét trién chwa bén virng, chwa chi dong duoc van dé nude tudi cho ndng
nghiép, san xuat phu thugc nhiéu thoi tiét, gia ca ndng san bap bénh. Trinh d6 canh
tac con thap, cham &ng dung tién bo khoa hoc ki thuat, co gigi hda trong nong
nghiép con han ché. Trinh trang chay theo loi nhuan gié ca thi trudng va sang
nhuong dat dai, c6 nguy co gy ra bat hop Iy vé co cau cay trong, san xuat thiéu
bén viing va nguy co thiéu dat san xuat trong dong bao dan toc do sang nhuong

va thu hoi dét.

Trong nhiing ndm vua qua, déng bao dan tdc it nguoi (dan toc Chau Ma,
K’ho...) da tham gia san xuat 1am nghiép ciing Cong ty trong cic khau trong rimng,
chiam soc rimg, quan 1y bao vé rimg da va dang tao ngudn thu nhap dang ké gop
phan cai thién doi song, qua d6 da han ché tinh trang pha rimg lam nuong ray,
khai thac 1am san trai phép ctia mot bo phan dong bao.

Dich vu méi trwong rirng

Toan bo dién tich cua Cong ty nam trong hé thong luu vuc song Bong Nai.
Cong ty huang loi dich vu méi trudng rimg tir quy bao vé phaét trién rirng tinh Lam

péng.
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* Tong dién tich khoan BVR dugc chi tra DVMTR niam 2015 la: 18.212,18
ha; Gom: 875 16; 229 khoanh; tai 24 tiéu khu: 378, 379, 380, 381, 382, 383, 384,
385, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 435, 436, 437, 447, 448,
449,

Tong dién tich dwoc chitra  :18.212,18 ha, trong do:
+ Rung phong ho : 3.667,57 ha
+ Rung san xuat : 14.544,61 ha

* S6 ho dwoc chi tra: Tong s6 ho nhan khoan BVR dugc chi tra tién
DVMTR nam 2015 1a: 886 hg, trong do:

- Ho dong bao dan toc: 691 ho;  Dién tich nhan khoéan: 13.892,86 ha.
- Ho Kinh: 195 ho; Dién tich nhan khoan: 4.319,32 ha.

* Hinh thirc chi tra: Quy BV&PTR tinh Lam Déng chi tra tién DVMTR
hang muc khoan BVR cho Cong ty TNHH MTV Lam nghiép Bao Lam dé Cong

ty tra tién cong khoan BVR tryc tiép dén timg ho nhan khoan.
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CHUONG 3.MUC TIEU, NOI DUNG, PHUONG PHAP
NGHIEN CcUU

3.1 Muc tiéu nghién ciru

GOp phan xay dung phuong phap tiép can ky thuat dé lap duong phat thai
tham chiéu (FRL) lam co s& tinh toan luong giam phat thai CO2 khi thuc hién
chuong trinh REDD™.

3.2Noi dung nghién ciu

) U'dc tinh thay d6i dién tich ring, tong luong carbon tich lity trong ting
5 nam trong giai doan 25 nam (1990 — 2015) thong qua anh v¢ tinh
két hop véi di liéu 6 mau mat dat va mé hinh sinh trac. Tao lap co so
dir liéu dé lap duong phat thai tham chiéu

i)  Lap duong phat thai tham chiéu (FRL) theo quy mé (scope) la mat,
suy thodi rimg (Emisions) va hap thu (Removals) CO2 cua bé chua cay

ring phan trén mat dat.
3.3 Phuwong phap nghién ciru

3.3.1 Phwong phap luan va tiép cin nghién ctu
) Lap dwong FREL hay FRL?

Theo UNFCCCC c¢6 hai tiép can dé xac dinh dudng co sé khi thuc hién
REDD" la Forest Reference Emissons Level (FREL) va Forest Reference Level
(FRL):

- FREL la muc phét thai tir suy thoai va mat ring
- FRL la muc phat thai va hap thy cua ring
Néu lap FREL thi s& bo qua luong hap thy CO2 cua ring, con lap FRL thi
rat kho dé tach biét dir licu giira suy thoai ring gy phat thai véi ting truong ring
dé hap thu CO2 véi nguon di liéu qua khir hién co, hoac ngay ca sir dung anh vién

tham.
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Véi ¥ dinh sir dung anh vé tinh dé thu thap di liéu qué khi cua ring, thi c6
kha ning tinh dugc sy thay d6i bé chira carbon theo thoi gian (baogom hip thu
va phét thai). Do d6 dé tai lap duong phéat thai tham chiéu trén co so thay d6i bé
chtra carbon ¢ hai thoi diém theo cong thic cua IPCC (2006) bao gom ca phat thai
va hap thu CO,. Nhu vay vé ban chat ciing 13 1ap duong FRL, tuy nhién khéng
tach biét phat thai hozc hap thu va chi tinh sy thay d6i toan bé chua carbon & cac
thoi diém quan sat.

ii) Pham vi dwong FRL: FRL duoc lap theo tiép can dy an, trong khu vuc
du 4n SNV-REDD gom 3 xa Loc Lam, Loc Bac va Loc Bao thude huyén Bao
Lam, tinh Lam Dong.

iii) Quy mé ciia FRL: Theo IPCC (2006), ring c6 5 bé chira carbon Ia trong
thuc vat phan trén mit dat (AGB), dudi mat dat (BGB), trong gd chét (Deadwood),
trong tham muc (Litter) va carbon hitu co trong dat (SOC). Néu duong FRL tinh
phét thai/hap thu carbon tir ca 5 bé chira thi trong tuong lai thyc hién chuong trinh
REDD* can do tinh, giam sat déng nhat ca 5 bé chira dé bao céo giam phat thai.
Thue té cho thdy véi ngudn lec hién tai thi kha thi nhat nén tap trung vao do tinh
giam phat thai carbon phan trén mat dat. Do d6 dé tai tap trung tinh toan phét thai
va hap thu CO2 chi cho bé chira 1 trong cay gd phan trén mat dat (Above ground
biomass/carbon — AGB, AGC)

iv) Tiép can dir liéu phat thai, hap thu carbon qué khi: B¢ lap duong phét
phét thai tham chiéu FRL, véi dit liéu tai nguyén rimg dugc quan ly boi nganh 1am
nghiép trong qua khir 25 nam thudng khéng dong nhat vé khéi niém ring, ranh
gidi hanh chinh, phan dinh dat 1am nghiép, thiéu va doi khi khong duoc cap nhat;
do do dé tai sir dung anh vé tinh Landsat tir nam 1990 dén 2015 (25 nam) két hop
véi hé théng 6 mau b tri ngau nhién trén mat dat dé giai doan anh va udc tinh
sinh khéi, carbon ring trén mat dat; tir ¢6 tinh thay doi toan bo bé chira carbon
trén mat dat (hap thy va phat thai) trong qua khtr & ting thoi diém cach nhau 5
nam.

v) Lap dwong FRL trong qua khir va du bao cho twong lai:

33



Trén co s day dit liéu phat that trong qua khir xac dinh tir anh vé tinh va mé
hinh sinh trac cting véi dit liéu & mau mit dat. Tur day c6 2 lya chon dé wdce tinh
duong tham chiéu FRL cho tuong lai.

Néu phat thai theo thoi gian trong qua kha c6 quy luat thi s& 1ap mé hinh
quan hé FRL theo nam (dudng thang hoac phi tuyén), tir 6 suy ra cho 5 nim dén
theo md hinh. Hinh 3.1 mé ta duong FRL dugc lap theo dang duong thang.

Néu phat thai trong qua khir 12 ngau nhién thi FRL cho tuong lai s& 12 gia tri
binh quan phat thai hang nam trong qua kht (Hinh 3.2)
isoricn misdons

RL Adjusted for
Mational Circumstances

Historical emissions

Actual Monitored
Emissions

Net emissions per year

{initiation of REDD+ Activitites

Year
Past Future

Hinh 3.1: Mic phat thai trong qua khir dang dwong thiang va FRL dwec mo hinh
hoa theo mé hinh tuyén tinh (UN-REDD, 2014)

Trong do:
- Net emissions per year: Lugng phat thai rong hang nam
- Linear projection of Historial emissions: Dudng tuyén tinh cua phat thai
trong qué khu

- RL Adjusted for National Circumstances: Piéu chinh cho quéc gia
- Actual Monitored Emissions: Phat thai thuc té khi thuc hién REDD*
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Hinh 3.2: Mic phat thai trong qua khir 1a ngiu nhién. FRL trong twong lai 1a gia tri
trung binh (UN-REDD, 2014)

Trong do:

- Annual emissions: Lugng phat thai hang nam

- Historic emissions: Lugng phét thai trong qué khi

- Forest Refrence Level (average historic emissions): Mic tham chiéu rung,
bao gom phat thai (Emissions) va hap thu (Removals) (Trung binh luong
phat thai trong qué kh)

- Emission Reduction (quantified impact of REDD* actions): Giam phat thai
hang nam (Pinh luong tac dong cua cac hoat dong trong chuong trinh
REDD")

- Start REDD* implementation: Bat dau thuc hién chuong trinh REDD*

3.3.2 Vit liéu va phwong phap nghién ctru cu thé
i) Dir liéu anh vé tinh sir dung:
Anh vé tinh Landsat tir nam 1990 dén 2015 c6 do phan giai 30m x 30m,
canh anh c6 kich thude 170km phuong Bac — Nam va 183km phuong Pong - Tay.
Anh Landsat 4 - 5: Anh ¢6 7 kénh mang s6 thu ty tir 1 dén 7. Kénh 1, 2 va
3 thugc ving buc xa nhin thay; kénh 4, 5 va 7 thudc viing hong ngoai c6 do phan
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giai 30m; kénh 6 thudc viing hong ngoai nhiét co6 o phan giai 120m va céc kénh
c6 kém theo budc song va do phan giai dugc thé hién ¢ Bang 3.1.
Bang 3.1: Pic diém anh Landsat 4 - 5 TM*

Kénh Budc song (micromet) Do phan giii (m)
Kénh 1 0,45- 0,52 30
Kénh 2 0,52-0,60 30
Kénh 3 0,63- 0,69 30
Kénh 4 0,76-0,90 30
Kénh 5 1,55-1,75 30
Kénh 6 10,4- 12,5 120
Kénh 7 2,09-2,35 30

Anh Landsat 7: Anh c6 7 kénh mang sé thu ty tir 1 dén 7 va kénh toan sac
(Panchromatic hay viét tat 1a PAN). Kénh 1, 2 va 3 thudc ving btc xa nhin thay:
kénh 4, 5 va 7 thudc ving hong ngoai co6 do phan giai 30m; kénh 6 thudc ving
hdng ngoai nhiét co do phan giai 60m va kénh Pan c6 do phan giai 15m. Cac kénh
c¢6 kém theo budc song va do phan giai duoc thé hién ¢ Bang 3.2.

Bang 3.2: Pic diém anh Landsat 7 ETM*

Kénh Buéc song (micromet) Do phan giii (m)
Kénh 1 0,45- 0,52 30
Kénh 2 0,53-0,61 30
Kénh 3 0,63- 0,69 30
Kénh 4 0,75-0,90 30
Kénh 5 1,55-1,75 30
Kénh 6 10,4- 12,5 60
Kénh 7 2,09-2,35 30
Pan 0,52- 0,90 15

Anh Landsat 8: Landsat 8 (LDCM) mang theo 2 bo cam: bo thu nhan anh
mat dat (OLI - Operational Land Imager) va bo cam bién hong ngoai nhiét (TIRS
- Thermal Infrared Sensor). Nhiing bo cam nay duoc thiét ké dé cai thién hiéu suat

va d6 tin cay cao hon so véi cac bd cam Landsat thé hé trudc. Landsat 8 thu nhan
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anh vai tong s6 11 kénh phd, bao gom 9 kénh séng ngan va 2 kénh nhiét séng dai.
Hai bo cam ndy sé& cung cap chi tiét bé mat Trai Dat theo mla & do phan giai khong
gian 30 mét (¢ cac kénh nhin thay, can hong ngoai, va hong ngoai séng ngén); 100
mét & kénh nhiét va 15 mét ddi véi kénh toan sic. Dai quét caa LDCM gidi han
trong khoang 185 km x 180 km. D¢ cao vé tinh dat 705 km so véi bé mat trai dat.
Bo cam OLI cung cap hai kénh pho méi, Kénh 1 dung dé quan trac bién dong chat
luong nuéc viing ven bo va Kénh 9 dung dé phat hién cac mat do day, mong cua
dam may ti (c6 y nghia ddi véi khi twong hoc), trong khi d6 bo cam TIRS sé thu
thap di liéu & hai kénh hong ngoai nhiét song dai (kénh 10 va 11) dung dé do téc
d6 béc hoi nudc, nhiét do bé mat. Bo cam OLI va TIRS da duoc thiét ké cai tién
dé giam thiéu téi da nhiéu khi quyén (SNR), cho phép lwong tir hoa dix liéu la 12
bit nén chat lwong hinh anh ting 18n so vai phién ban truéc. Cac kénh c6 kém theo
bude song va do phan giai dugc thé hién ¢ Bang 3.3.
Bang 3.3: Pic diém anh Landsat 8 OLI*

Kénh B_u’()'c song D0 phan giai
(micrometers) (meters)
Band 1 - Coastal aerosol 0,433 - 0,453 30
Band 2 - Blue 0,450 - 0,515 30
Band 3 - Green 0,525 - 0,600 30
Band 4 - Red 0,630 - 0,680 30
Band 5 - Near Infrared (NIR) 0,845 - 0,885 30
Band 6 - SWIR 1 1,560 - 1,660 30
Band 7 - SWIR 2 2,100 - 2,300 30
Band 8 - Panchromatic 0,500 - 0,680 15
Band 9 - Cirrus 1,360 - 1,390 30
Band 10 - Thermal Infrared (TIR) 1 10,3-11,3 100
Band 11 - Thermal Infrared (TIR) 2 115-12,5 100

Cung Véi cac cac ban d6 co sé nhu dia hinh, séng sudi, hanh chinh khu virc

3 x4 Loc Bac, Loc Bao, Loc Lam, huyén Bao Lam, tinh Lam Pong.
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Céc phan mém xu Iy anh ENVI 4.7, phan mém GIS: ArcGIS, Mapinfo va
phan mém thong ké Statgraphics Centurion Plus.

i)  Thu thap dix liéu 6 miu mit dit va tinh toan trix lwong, sinh khéi,

carbon phan trén mit dat:

Lap 6 mau tron phan tang theo cap kinh, dugc b tri ngau nhién theo trang
thai, kiéu rirng trong chuong trinh ctia ArcGIS theo phuwong phap ctua Bao Huy va
cong su (2012 - 2014) [9]. Ban d6 phan b 6 mau ngau nhién ¢ Hinh 3.4.

Trong 6 mau chinh duoc chia thanh cac 6 mau phu theo nguyén tac cap kinh
cang nhiéu cdy nhu cac cap kinh nho, tai sinh thi dién tich 6 mau phu s& nho va
dién tich 6 Hinh 3.3

Bac

17.84m

W

g

17.84m Péng

Hinh 3.3: O miu tron phan tang theo cip kinh (Bao Huy va cdng sw, 2012 - 2014)
> Cach do dém theo tirng vuing ban kinh:

v" O tron c6 ban kinh tir 0 — 17,84 m twong tng véi dién tich 1.000 m?
do cac cay gd co duong kinh ngang nguc (DBH) > 42 cm;

v' O phu tron c6 ban kinh tir 0 — 12,62 m twong tng Vi dién tich 500 m?2
do céc cay gb c0 42 cm > DBH > 22 cm;

v" O phu tron ¢6 ban kinh tir 0 — 5,64 m twong Gng véi dién tich 100 m2
do céac cay gb ¢6 22 cm > DBH > 6 cm;

v O phy tron ¢6 ban kinh tir 0 — 1,0 m twong @ng véi dién tich 3,14 m?
do cac ciy gb tai sinh c6 DBH < 6 cm, chiéu cao cay H>1,3 m;

> Dit liéu do trong 6: Loai, DBH (cm), chiéu cao (m).
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> Dbi voi mdi hudng ban kinh, néu trén suon doc thi can do do déc bang
may Clinometer. Xéac dinh d6 déc va tra bang diéu chinh chiéu dai, tir
d6 dung thudc cudn do chiéu dai can cong thém va di chuyén méc cua
ban kinh dai thém @ng véi chiéu dai can bo sung. Mot bang tinh sin
chiéu dai cong thém trén dat doc so véi ban kinh 6 mau da duoc 1ap san.
Chiéu dai trén dat déc duwoc tinh  theo  cong

Ban kinh 6 mau
Cos(a)

thirc: Ban kinh 6 mau trén déc = , trong d6 a 12 d6 déc do

tor may Clinometer.

Ké thira dit liéu 122 6 mau cia nhom tu van FREM (B mdn Quan Iy tai
nguyén rung va Moi truong - Khoa Nong 1dm nghiép — Truong Dai hoc Tay
Nguyén) trong chuong trinh tu van cho du &n SNV — REDD* tai khu vuc 3 x4 Loc
Lam, Loc Béc, Loc Bao thuoc huyén Bao Lam, tinh Lam Ddng tir nam 2010 dén
2012. Cung vai bo sung thém 19 6 miu cua tac gia duoc do dém cung phuong

phap va tién hanh trén cing dia phuong. Tong s6 ¢ 141 6 mAu.
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Hinh 3.4: Phan bé cac 6 miu ngiu nhién tinh carbon trén mit dat ving nghién cieu
Cac 6 mau sé& duoc tap hop theo tung ddi twong (kiéu ring, trang théi, cap
trir lwgng (M)) dé tinh toan mat 6 N (cayha'l), trir lwong rimg (M, m3ha'l), téng
sinh khdi/carbon, CO; twong duwong trong cdy rirng phan trén mat dat rieng (TAGB,
TAGC, TCOy).

Dya vao mé hinh sinh trac dé wéc tinh trit luong, sinh khdi, carbon cho ting
6 mau. Str dung cac md hinh cua Bao Huy va cong su (2012) [11] cho rung la rong
thuong xanh, mo hinh caa Brown (1989) [15] cho rung thdng, va cia UN-REDD
(2012) [34] cho rung 16 6.
% Cac mo hinh wéc tinh sinh khai va carbon rirng dwoc sir dung:
- Rung ld réng thiwong xanh: Mo hinh uéc tinh sinh khéi cay ring phan trén

mat dat (Above ground biomass — AGB):

AGB (kg/tree) = Exp(-2.23927 + 2.49596*In(DBH_cm)) (3.1)
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- Rung 16 6: Mo hinh uéc tinh sinh khéi trén mat dat cay 16 6:

AGBB kg/cay = Exp(-1.69181 + 2.0931*In(DBH_cm)) (3.2)
- Rang théng 3 14: M6 hinh uéc tinh sinh khéi trén mit dat

AGB (kg/cay) = Exp(-1.170+2.119*In(DBH)) (3.3)

% Cac md hinh wérc tinh trir lwgng rirng:

Thiét 1ap md hinh twong quan H/DBH theo cac dang:

Power: H=1.3 + a*DBH"b (3.4)
Ratkowsky and Giles (1990): H = 1.3 + a*exp(-b/(DBH+c)) (3.5)
Weibull in (Yang et al., 1978): H = 1.3 + a*(1 — exp(-b*DBH"c)) (3.6)

Str dung phuong phap phi tuyén tinh Marquardt c6 trong sé dé woc tinh va
chon lra dugc mé hinh ti vu twong quan H/DBH. Két qua c6 duoc md hinh theo
Weibull:

H(m) = 1.3 + 28.8081*(1 - exp(-0.0371111*DBHA1.04268)) (3.7)

Vi Radj? = 72,8895% N =440 Weight = 1/DBH"0.6

Str dung két hop md hinh H/DBH lya chon va mé hinh thé tich cay rung cua
Bao Huy va cong su (2014) dé tinh thé tich cay (V, m3) va quy ra trit lvgng 6 mau
(M, m3hal):

V_m3 = Exp( -9.802 + 1.8829*In(DBH_cm) + 1.06268*In(H_m)) (3.8)

Carbon va CO2 duoc chuyén dbi tir sinh khéi theo IPCC (2006):

- Carbon = 0.47*sinh khdi
- CO; tuong duong = Carbon*3.67
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Hinh 3.5: Thu thap sé ligu 6 miu phan tang tai hién truwong
iii)  Giai doan anh Landsat dé phan loai theo cap trir lwgng, kiéu rirng
theo thoi gian 1am co sé xac dinh tong CO; tich liiy & tirng thoi

diém trong 25 nim qua khi:

Dé xac dinh phét thai hay hap thu CO; tir rimng theo thai gian thi can biét thay
d6i dién tich kiéu ring, trang théi, cap trit luong (M), tir d6 dua vao md hinh sinh

trac ude tinh duoc tong lwong CO tich lity tai mdi thoi diém trong qua khi.

Dé tai thir nghiém &p dung anh Landsat tir 1990 dén 2015 va giai doan anh
theo hai hudng:

- Xac dinh thay doi dién tich cua ting kiéu rirng qua céc thoi diém

- Xéc dinh thay ddi cap M ring qua céc thoi diém

Céc budc tién hanh nhu sau:
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- Giai doan bang mat anh ¢ tat ca thoi diém dé phan chia anh thanh:
o CoOrung
o Pat khéng co rung (Cay cong nghiép, ndng nghiép, dan cu, giao thong,
mat nudc, ...)
- Giai doan c6 giam dinh dé phan chia noi c6 ring thanh céc kiéu ring, hoac

cap M & cac thoi diém cac nhau 5 nam tir 1990 — 2015:

Tir 141 6 mau, chon ngau nhién 200 lan dé lay 70% &ng véi 99 6 mau ding
lam diém giai doan kiéu ring, cip M va 30% ng vai 42 6 mau con lai dung dé
danh gia két qua phan loai tir anh. Viéc chon ngau nhién 6 mau dé giai doan anh
va danh gia duoc thyc hién trong chuong trinh ma ngudn mé dé bao dam tinh
khach quan cua str dung anh. Co s& dir liéu 6 mau chon ngau nhién diing phan loai
anh va danh gia ghi trong phu luc 2 va 3.

Chwong trinh R dé chen ngu nhién 200 lan 70% 6 mau ding phan loai
anh va 30% dung de tham dinh ket qua:

for(i in 1:200){
t va <- t[sample(nrow(t), length(t$Mm3)*0.3), ]
t an <- t[!t$ld %in% t_va$id, ]

}

write.table(t_an, file="t_an.txt", sep="\t",dec=".", row.names= FALSE)
write.table(t_va, file="t va.txt", sep="\t",dec=".", row.names= FALSE)

# t_va la file chira 30% 6 mau dung tham dinh; t_an la file chira 70% 6 mau
dung d¢ phan loai anh q ’
Phén loai anh thanh cac kiéu rirng ¢ cac thoi diém qua khtr:
o Kiéu ring gd (Gom rung 1 rong, hdn giao la rong la kim, ring trong
thong)
o Kiéu riung 16 6 thuan

o Kiéu ring tre gb + 16 0
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Nhu vay dit liéu giai doan luc ndy ma theo kiéu ring: G6 = 1, hdn giao gd
-16 6 = 2, 16 6 thuan = 3, khong rung = 4. Tir d6 giai doan thanh kiéu ring theo

phuong phap co6 giam dinh véi 70% 6 mau dung giai doan.

Tuong tu tién hanh phan loai anh theo cp trit lugng ring o cac thoi diém
qua khtr: Giai doan anh cé giam dinh dé phan chia noi c6 ring thanh cac cap M,

st dung 70% & mau lam diém giai doan theo ma héa cap M nhu sau:

o Cap M cho ring gd: 1, 2, 3 va 4 (Lan luot theo cap M cua thong tu 34
la >300m3hat, 201 - 300, 101 - 200, 10 - 100m3ha?)

o Cap M trung binh cho rimng g6 - 166 =5

o CapMchoring 166 =6

Nhu vay phan thanh 6 cap M

Xéc dinh gié tri t khi so sanh sy khéc biét gitra cac cap cap M, céc kiéu ring
da phan loai trén anh trong ENVI. Vai t > 1,96 thi co su khac biét & muc tin cay
95%, t > 1,64 thi muc tin cay co su khac biét 1a 90%

Str dung 30% 6 mau rdt ngau nhién 200 lan doc 1ap, danh gia két qua phan

loai anh theo hai hudng la kiéu rimng va cap M thong qua chi s6 Kappa

Gia tri Kapa Mirc d chat ché
Duéi 0,00 Thap
0,00-0,20 Nhe
0,21-0,40 Vira
0,41-0,60 Tuong dbi chit
0,61-0,80 Chit
0,81-1,00 Rat chat

(Nguon: Navulur, 2007)

So sanh két qua do tin cay va chi sé Kapa dé chon lya viéc phan loai anh theo

Kiéu ring hay cap M
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iv)  Thiét lap dwong phat thai tham chiéu (FRL)

- Tir tit ca 141 6 mau, phan loai thanh 4 loai kiéu rung (gd, hon giao g + 16
0, 16 6 thuan, khong ring)

- M@i kiéu riing tinh trung binh COzha%, trong d6 ring gé thi 14 CO2 cua g,
g + 16 6 thi 12 caa ca hai CO2 gd + 16 6 lay trung binh; cudi ciing 16 6 14 CO;
cua nd tinh trung binh

- Mai thoi diém dua vao dién tich kiéu ring * CO. trung binh/ha = CO:
téng/ndm

- Tinh toan thay d6i CO2 rung tich lity theo dinh ky 5 nam trong thoi gian 25
nam qué khu:

Str dung phuong phap thay doi bé chira carbon (Stock — diference method)
cua IPCC (2006). Trong trudng hop nay dua vao hai lan diéu tra do tinh trix luong
carbon & cac bé chira, tinh toan dugc ting giam binh quan caa luong carbon theo

cong thic sau:

ACy = —2—A
=& (3.9)

Trong d6: - ACs: Thay doi sinh khéi, carbon, CO; riing trén mat dat
- Ct=: Téng sinh khéi/carbon, CO, ¢ thoi diém t1 hoic t
- t1,2: Thoi diém do tinh thi nhat va thir 2

Pé tinh duoc CO, ring phat thai (Forest Carbon Emisions) hoac COz rirng
hap thu (forest carbon absorption), khéi lugng carbon & hai thoi diém: Trén co so
carbon tinh toan, hap thu hoic phat thai CO; tir rimg duoc tinh toan két hop Vi
thay doi dién tich rung, trang thai ring ¢ hai thoi diém diéu tra (Hinh 3.6)
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Hinh 3.6: Tiép can ciia IPCC (2006) d@é tinh toan phat thai khi nha kinh trong 1am
nghiép
(Nguon: Tai liéu vé MRV cuia chwong trinh UN-REDD Viét Nam: Activity data: Diz liéu thay déi dién tich ring
(ha/nam); Emision factor: Nhdn té phdt thdi dua vao diéu tra carbon (Carbon inventory) va ham sinh hoc

(Allometric equations) (tan/ha); REED* GHG: Phat thdi khi nha kinh tix REDD* (GHG emissions and
removals)

- T c4c gid tri ACg thay d6i CO> ¢ thoi diém cach nhau 5 nam trong 25 nam,
tién hanh khao st quy luat bién ddi lwgng phat thai va hap thu theo thoi
gian:

o Néu phat thai khong cd quy luat (ngau nhién) thi FRL duoc tinh trung
binh phat thai trong qua khir/nam

o Néu phat thai c6 quy luat thi tién hanh md phong theo dang ham thich
hop theo thoi gian (Nam) va lya chon ham téi wu. Str dung phuong
phap phi tuyén tinh caa Marquardt c6 trong s6 1a Weight = 1/Nam?,
trong d6 a bién dong tir - 20 dén + 20. M6 hinh t6i wu c6 Ragi?% cao

nhat, sai s6 bé nhat, bién dong sai s6 phii hop.
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CHUONG 4. KET QUA NGHIEN CUU VA THAO LUAN
4.1Uéc tinh thay ddi dién tich rirng, tong lwgng carbon tich liiy trong
tirng 5 nim trong giai doan 25 nam (1990 — 2015). Tao lap co sé div

ligu dé lap dwong phat thai tham chiéu

Dé tai thir nghiém wng dung anh vé tinh Landsat két hop véi di liéu & mau
mat dat dé giai doan anh theo kiéu ring hoac cap trix lwong, tir d6 1ap ban dd va
luong CO2 phét thai cho tirng thoi diém giai doan anh.

4.1.1 Hiéu chinh hinh hgc anh, phin loai thanh ving cé rirng va
khéng cO rirng.

a) Hiéu chinh hinh hoc anh

Maic du ¢6 sy hiéu chinh anh & cac tram thu trén mat dat, dit liéu anh vé tinh
van can duoc hiéu chinh thém boi nguoi sir dung. Hiéu chinh hinh hoc anh théng
qua viéc dang ky toa do cho anh 1a mot trong nhitng phan viéc cua tién xu ly anh.
Viéc dang ky anh c6 thé sir dung mot sé cach khac nhau nhu:

1) Bang ky anh vai mot anh khac da dugc hiéu chinh (image to image)

i) CO thé tham chiéu véi toa do thuc dugc thu thap truc tiép trén mat dat
(image to map)

Trong nghién cuu nay, anh Landsat da duoc hiéu chinh hinh hoc dua trén cac
diém khdng ché thu thap duogc trén mat d¢at (GCP- Ground control points).

Dé hiéu chinh anh cho ving 3 x& thuoc huyén Bao Lam tinh Lam Dong, thu
thap cac diém khéng ché bang GPS cam tay. Anh di duoc diang ky theo phép chiéu
UTM zone 48N, vai ellip thyc dung 1a WGS 84. Phuong phap “nearest neighbor
— ngudi 1ang giéng gan nhat” duoc &p dung véi o phan giai khdng gian 30 x 30m
dé bao toan tinh nguyén ven cua céac gié tri pixel. Hiéu chinh hinh hoc anh gidp
cho dit liéu anh vé tinh cé thé tich hop dugc vai céac loai dir liéu khéng gian khéc
& mot hé théng toa dd chung. Sai sb hiéu chinh anh khong nén vuot qua 0.5 pixel.
Sau khi hiéu chinh hinh hoc ta tién hanh ding ranh gidi cua 3 x& thudc khu vuc

nghién ctru dé cit ranh gigi khu vuc nghién ciru nhu hinh Hinh 4.1.
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Hinh 4.1: Ranh giéi ving nghién ciru da dwgc cit trén anh Landsat

b) Phan loai vung c6 rirng va khéng co6 rieng

Mot anh thudng bao pht mot ving rat rong véi cac tham phil khéc nhau thé
hién khach quan trén anh chup. Quan sat trén anh c6 thé nhan thay kha rd ving co
rimg va khong ¢6 rimg. Vi ddi twong quan tim 1a ring, do vay cac tham phu khong
phai 14 rimg nhu dat nong nghiép, dat trong, trang co ciy bui, mat nudc déu duoc
g0p thanh di¢n tich khong c6 ring. Trén anh tao cac vung quan tam (ROI — Region
of Interest) nhu cac viing mau cho 2 dbi twong 14 ¢6 rimg va khong c¢6 rimg. Kiém
tra mirc 46 phan biét giita cac mau dya vao tiéu chi thong ké cua Jeffries-Matusita
va Transformed Divergence. Miic d6 phan biét thay doi trong pham vi tir 0 dén 2.
Néu gia tri phan biét nay > 1,9 chi ra d6 phan biét rat rd. Nhitng cap ROI thap hon
gi4 tri nay nén cai thién bang cach chon lai ving mau dé ting cudng do chinh xé&c
khi phén loai. Truong hop cac cip ROI ¢6 mitc ¢ phan biét qua thip (<1) thi nén
gop lai véi nhau dé tranh hién tuong phan loai nham. Gid trj 2 biéu thi cho mirc
d6 phan biét hoan toan. Dua trén cac ving mau nay, str dung phuong phép phan
loai ¢6 kiém dinh Maximum Likelihood dé phan thanh 2 loai tham phi1 khong rimg
va cé rung vao trén anh da dugc hiéu chinh hinh hoc. Két qué phan loai mac dinh
theo thir ty c6 riing mang gia tri 1, trong khi khong c6 rirng mang gia tri 2. Dya
trén anh da dugc phan loai, tién hanh tao mit na cho vung c6 rung. Dya trén mat

na co rimg ndy, cit anh (Subset) theo viing c¢6 rimg dé nghién ctu. Két qua sé cho
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dugc anh chi c6 ving ¢ rimg theo Hinh 4.2 va so dd mé phong tién trinh thyc
hi¢n theo Hinh 4.3:

d";z Majonty Analysis (qunmpmy 2015 cnioEho

" File Overlay Enhance Tools Window
A
L

R o roe—
& Cursor Location / Value

File Options

Dlsp#2(31822921)Scm R0625580
| Projection: UTM. Zone 48 North

Map: 754115.00E,1308015.00N Meters
LL : 11°49'10.23"N, 107°41'56.73"E
Data: 1 {Co rung [Green] 2385 points}

1: Codix ligu rung (xanh)

@Cursorl.ocatlon/Value ol e S
P :

File Options
Disp #2 (3009,3083) Scm: R:255 G:255 B:0 I

|| Projection: UTM. Zone 48 North

Map: 788525.00E,1303155.00N Meters
LL: 11°46'33.79"N, 107°39'3.88"E

Data: 2 {Khong rung [Yellow] 1342 points}

2: Khong co dir liéu rieng (vang)
Hinh 4.2: Mat na I6p dir liéu (1: CO dix liéu rirng: 2: Khdng cé dir liéu rirng)

Anh vé tinh Landsat
(Tai tur: http://
earthexplorer.usgs.goVv/)

Thu thap diém khéng ché
mat dat

Hiéu chinh hinh hoc

Cit ving theo khu vuc nghién
ciru (Subset)

-

Phan loai viing c6 rirng va
khoéng co6 rung

Anh Landsat chi c6 ring

Hinh 4.3: So' @0 m6 phéng tién trinh thyc hién phan loai anh thanh c6 rirng va khong

rirng
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4.1.2 Phan loai anh vé tinh Landsat bang phwong phap c¢é giam
dinh trén co sé phan chia theo kiéu rirng

a) Phan chia kiéu rirng.

Kiéu rimg duoc chia thanh cac kiéu: 14 rong thuong xanh bao gém ring 14
rong thuong xanh, ring thdng trong va ca riing théng tu nhién; ring hdn giao gd
- 16 6 1a nhiing kiéu rimg ma trong d6 ¢ xen cay gd va 16 6 hoic tre nta, ludng,
...; 16 6 thuan va khdng ring ¢ day la cac tham cay bui, cay bui c6 xen cay gd

nha, trang co, ...

b) Phan loai anh ¢é giam dinh theo kiéu rimng.

r - 2 X ~ A A m’ -
Vi 141 6 mau da thu thap trén B S Ve Py | = @ | %
thuc dia phan chia theo cac Kieu || fie Mode Edt Options Help

rang, tien hanh tao thanh file shape ||| yindow: @ image  © Seroll ) Zoom ) OF
trong ArcGIS, trong d6 st dung 99 Av

| Fve _. .~ D
6 lam 6 giai doan anh, con lai 426 | :
{3 Export EVF Layers to ROI 2

ailable Vector Layers

lam 6 kiém dinh. Viéc lya chon

. o Select conversion method:
70% tong s6 6 mau lam 0 giai doan,

) Convert all records of an EVF layerto one ROI...
30% con lai lam 6 kiém dinh duoc @) Convert each record of an EVF layerto a new ROI...
chay trong phan mém mangudn mé | || Atbute column to use for name [Ma_kieu u_+
R, va chay ngau nhién 200 lan l3p, ——
ay ng ap oK ] [Cesl]

tir d6 chon ra cac 6 mau de giai doan J

, ll PPy TWindow [VTTmage |21 scroll [V TZoom 4
va kiém dinh mot cach khach quan. ” HJC

St dung thuat to4n Maximum likelihood d& phan thanh cac cp sinh khéi cho timg

Kiéu 0.

Cdc buéc tien hanh:

Str dung file anh da cat viing c6 rimg dé phan loai thanh 4 loai kiéu ring
(Rung thuong xanh: 1, rieng hdn giao gé - 16 6: 2, ring 16 6 thuan: 3, khong ring:
4) trong Envi. Poi véi mdi dang 6 chong file toa do (dang file shape) phan loai
trong ArcGIS Ién anh va chuyén thanh file ROI. Trong cira s6 Vector Parametes
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vao File/Export Active Layers to RO, tai ctra s6 Export EVF Layers to ROI, Chon
Convert each record of an EVF layer to a new ROI va trong Attribute column to
use for name ta chon truong dung dé phan cap (Ma kieu rung).

Mo file ROI vira tao dé gop cac ROI c6 cling cip d3 phan chia: Vao Overlay/
Region Of Interest. Trong hop thoai ROI tool vao Options chon Merge ROI dé
tién hanh gop cac ROI 1a kiéu riing giéng nhau thanh 1 RO,

D) #1R0ITool e S . - k= & e

!
File ROLType Options Help

Window: @ Image () Scroll () Zoom (7) Off

ROl Name | Color | Pixels | Polygons | Polyines | Points | Fill ]
= |EVF: Layer: Diem_giai_doan.shp {Ma_kieu_ru=1.00{ White 1 0/0 0/0 1 Solid =
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A Ll 3

| New Region ||| | Goto || Delete Part |

| Stats | | Grow || Pixel || Delete ROI |

| Select Al | ||| Hide ROIs | | Show ROIs
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cac file ROL.

Sau khi két thaic chon viing mau st

= '\JCO(T) n'h(-:jL
1 000000} PWhie] Tpc
Tf)'IDOOUI v‘o'hle";:c

dung cbéng cu Coumput ROI
separability dé kiém tra théng ké

: Diem_ s doan s (Moo m:ZD())Iénlt R ) . i .
i ;F‘,;“ﬁ e gy et muc do phan biét gitra cac vung

’ m ' P MMMQ“W r\'.
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thanh céc kiéu ring. Sir dung chuc

nang phan loai trong Envi:

Classification/Superviser/ Maximum Likelihood. Chon anh, chon mat na c6 rirng

va chon ROI dé phan loai. Sau khi ¢ két qua phan loai ta tién hanh 1am min anh
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bang cach trén thanh Menu cua phan mém ENVI ta vao Classification/Post
Classification/Majority/Minority Analysis, chon Kernel Size 12 5x5 hoac 7x7. Két

qua phan loai duoc cac kiéu ring trén anh Landsat thé hién & Hinh 4.4.

a. Anh trude khi lam min b. Anh sau khi lam min (Kernel

size 5x5)

Hinh 4.4: Anh Landsat phan loai thanh cac kiéu rirng khac nhau

c) Panh gia dd tin ciy caa phan loai anh theo kiéu rirng:

Két qua phan loai can duogc Kiém tra trude khi tién hanh cac bude phan tich
anh va bién tap ban do. Chuc niang 1ap ma tran sai s caa ENVI cho phép so sanh
anh da dugc phan loai voi két qua thue dia hodc cac ving mau doc 1ap; véi muc
dich danh gia do chinh xéac két qua phan loai.

Str dung 42 6 mau da dugc chon ngau nhién sau 200 lan Iap lai trong phan
mém ma ngudn ma R doc 1ap khoéng tham gia phan loai anh dé kiém dinh két qua
phan loai. Két qua danh gia dua trén cac tiéu chi théng ké do chinh xac toan bo
(Overall accuracy), 6 chinh xac ciia nguoi san xuét (Producer accuracy) va do
chinh xac cua nguoi sir dung (User accuracy). Vi nghién ctru nay st dung cac 6

mau dugc thu thap tir ndm 2010 dén 2015 nén trong qué trinh giai doan, ¢é mang

52



tinh khach quan trong qué trinh danh gia dé tai s& sir dung anh Landsat nam 2010
dé danh gia do tin cay caa phan loai anh theo kiéu rung.

FEEEmrn smeeeee s EEMEEES

File
lCUnquiDn Hatrix: D:~2015~0. De tai H=C~Land=at Image~Giai doan anh FREL-Z010-Kieu rung Bao =
Overall Accuracy = (37-42) 88.0952%
Kappa Coefficient = 0.7971
Ground Truth (Pizels)
Clas= Ha_kieu ru=1 Ha_kieu ru=2 Ha_kieu ru=3 Ha_ kieu_ ru=4 Total
Tnclassified 1} 0
Go [Green3] 7 22 2 a a 24
Hon giao Go — 2 9 1 0 12
Lo o thuan [C 1] 1] 3 1] 3
Ehac [Tellow] 0 0 0 3 3
Total 24 11 4 3 42
Ground Truth (Percent)
Clas= Ha_kieu ru=1 Ha_kieu ru=2 Ha_kieu ru=3 Ha_ kieu_ ru=4 Total
Unclassified 0.00 0.00 0.00 0.00 0.00
Go [Green3] 7 91 .67 19.18 0.00 0.00 £7.14
Hon giao Go — 8.33 a1.82 25.00 0.00 28.57 =
Lo o thuan [C 0.00 0.00 75.00 0.00 7.14
Ehac [Yellow] 0.00 0.00 0.00 100.00 7.14
Total 100.00 100.00 100.00 100.00 100.00
Class Commission Omission Commission Omission
(Percent) (Percent ) (Pizels) (Pizels=)
Go [Green3] 7 8.33 g.33 2-24 2,24
Hon giaoc Go - 25.00 18.18 312 2-11
Lo o thuan [C 0.00 25.00 03 1.4
Ehac [Yellow] 0.00 0.oo0 03 0.3
Class Prod. Acc. User Acc. Prod. Acc. User Acc.
(Percent ) (Percent ) (Pixel=s) (Pixel=)
Go [Green3] 7 91 .87 91 .67 22-24 22,24
Hon giao Go — g1.82 75.00 9-11 9-12
Lo o thuan [C 75.00 i00.00 3.4 373
Ehac [Yellow] 100.00 100.00 373 343 i

Hinh 4.5: Ma tran danh gia d chinh xac phan loai anh theo kiéu rirng nim 2010

Bang 4.1: Panh gia két qua phan loai anh Landsat theo kiéu rirng dwa vao

30% 6 mau chen ngiu nhién 200 lan, khéng tham gia phan loai

. | Hén . ’ . Do chinh xac
Kiéu rirng Go : Loo | Khac| Tong nguwoi st dung
giao
(%0)
Gb 22 2 0 0 24 91
Hon giao 2 9 1 0 12 75
Lo 6 0 0 3 0 3 100
Khac 0 0 0 3 3 100
Tong 24 11 4 3 |Pd chinh xac tong thé =
Do chinh xac 88,095 %
nha san xuit 1 82 = 100 )
(%) Chi so Kappa =0,7971
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Qua két qua danh gia & Hinh 4.5 va Bang 4.1 cho thay do tin cay cua viéc
phan loai kiéu rimg theo phwong phap phan loai cé giam dinh ¢6 d6 chinh xac toan
cuc 12 88,095% va nhin vao day cho thay chi sé Kappa = 0,7971 14 mutc c6 quan
hé chat. Tuy c6 d6 chinh x4c toan cuc cao va chi sé6 Kappa & mic quan hé chat
nhung vi mét sb kiéu ring c6 dit liéu danh gia con it nén khi diém kiém dinh thi
c6 thé ¢ do chinh xac cta nha san xuat 1a cao, dat d¢én 100%. Vi vay dé co thé
danh gia mot cach khach quan hon trong qua trinh giai doan, trong tuong lai c6
thé bo sung thém sé luong 6 mau danh gia, lic d6 sé lwgng 6 giai doan va 6 kiém
dinh & cac doi tuong s& nhiéu hon va co thé danh gia s& c6 do chinh xac hon, day
cling 1a mot han ché trong qué trinh 1am dé tai.

4.1.3 Phan loai anh Landsat theo cép trir lwong sir dung phwong
phap co6 giam dinh

Trix lwong ¢ quan hé chit ché véi sinh khdi, carbon rimg, dong thoi Viét
Nam hién nay trong diéu tra tai nguyén ring, chi tiéu do tinh chu yéu 12 trit luong
96. Do d6 phan loai ring trén anh theo cap trir lugng 1a co s dé chuyén doi sang
sinh khdi va carbon ring phan trén mit dat.

Duya véo thong tu 34/2009TT-BNNPTNT vé quy dinh tiéu chi xac dinh va
phan loai ring, phan chia ring theo trir lugng, dé tai chia theo 4 cap trir luong
turong ang cap 1: 1a ring rat giau véi trit lugng cay ding > 300meha’, cap: ring
giau véi trit lugng cdy ding tir 201 — 300m3ha’?, cap 3 ring trung binh vai trix
luong cay dung tir 101 — 200 méhal, cip 4: ring nghéo Vi trit luong cay dung tir
10 — 100 m3ha'. Va ddi vai riing ¢ xen 16 6 thi phan cip 5: rimg hon giao g - 16
0, va cap 6: Rung 16 6 thuan.

Bang 4.2: Phan cip trir lwong M va ma hoa dé giai doan anh vé tinh

Stt M3 cap M Trir lwgng
1 1 Trit lugng cay ding > 300 m3hat
2 2 Trit lwong ciy ding tir 201 — 300 m3ha?
3 3 Trit lwong ciy ding tir 101 — 200 m3ha?
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Stt M3 cap M Trir lwong

4 4 Trit lvgng cay dung tir 10 — 100 m3ha?
5 5 Rung hon giao g - 16 6
6 6 Rung 16 6 thuan

Tuong ty nhu qué trinh giai doan anh vé tinh dé phan loai kiéu rimg, ciing
ding 141 6 miu diéu tra trén thyc dia dé giai doan va kiém dinh, trong d6 ¢6 99 6
mau chon ngau nhién 200 lan dung dé giai doan (twong ung 70% tong s6 & mAau
diéu tra) va 42 6 mau ngau nhién con lai dung dé kiém dinh, danh gia két qua giai

doan (twong ng Véi 30% tong s6 6 mau diéu tra).

Sau khi két thiic chon ving mau st dung cong cu Compute ROI separability
dé kiém tra théng ké mirc d6 phan biét gitra c4c ving mau nay, tic 1a gitra cac cap
M khi phan loai trén anh Landsat. Mtc d6 phan biét thay doi trong pham vi tir 0
dén 2. Gia tri phan biét nay it nhat phai 16n hon 1,64 dé dam bao sy phan biét gitra
cac cip M duogc phan loai ¢ do tin cay 90%. Két qua cho thay hau hét co t < 1.64,

c6 nghia 1a su phan biét gitta c4c cap M trén anh Landsat 1a chua rd.

55



@ Class Confusion Matrixv -~ | = | [E —th
— - L
File
Confusion Matriz: D:~2015~0. De tai M=sCwLandsat Image™~Giai doan anh REL~2010~Baolam_Hientrangz010 =
Overall Accuracy = (11-37) 29, 7297%
Kappa Coefficient = 0.0794
Ground Truth (Pizels)
Class KD 1 KD 3 KD & KD 2 KD 4
Unclassified 1] 1] 1] 1] 1]
Ma_cap_MH=1 [G 5 0 0 1 0
Ha_cap H=3 [G g 1 0 0 0
Ma_cap M=6 [P 0 0 0 0 0
Ha_cap M=2 [G |3 0 0 1 0 E
Ha_cap M=4 [G 0 0 0 0 0
Ha_cap M=G& [C 3 1 1 0 1
Total 18 2 1 2 1
Ground Truth (Pizels)
Class KD & Total
Unclassified 1] 1]
Ha_cap M=1 [G 3 9
Ha_cap M=3 [G 2 8
Ha_cap M=6 [P 1 1
Ha_cap H=2 [G 0 6
Ha_cap_H=4 [G 3 3
Ma_cap_M=5 [C 4 10
Total 13 a7
Ground Truth (Percent)
Cla== KD 1 KD 3 KD & KD 2 KD 4
Unclassified 0.00 n.0o0 0.00 0.00 0.00
Ha_cap M=1 [G 27.78 n.0o0 0.00 50.00 0.00
Ha_cap M=3 [G 27.78 50.00 0.00 0.00 0.00
Ha_cap M=% [F 0.00 n.0o0 0.00 0.00 0.00
Ma_cap M=2 [G 27.78 0.00 0.00 50.00 0.00
Ma_cap M=4 [G 0.00 0.00 0.00 0.00 0.00
Ha_cap M=5 [C 16 .67 50.00 100.00 0.00 100.00
Total 100.00 100.00 100.00 100.00 100.00
4 T [3

Hinh 4.6: Ma tran danh gia d§ chinh xac trong phan loai cé giam dinh anh vé tinh
Landsat theo cac cAp M
Nhin vao ma tran danh gia 6 chinh xac trong qué trinh giai doan anh theo cap M
theo Hinh 4.6 cho thay d6 chinh xac toan cuc (Overall Accuracy) = 29,73% va chi s6
Kappa = 0,0794. Po chinh xé4c trong viéc giai doan kha thap, khong dap tmg duoc
yéu cau trong viéc phan cap anh vé tinh thanh cac cap M dé chuyén doi sang CO;

tuong duong.

Tir két qua nay, dé tai chon lya viéc phan loai anh vé tinh Landsat theo kiéu ring
& cac thoi diém cach nhau 5 nam trong giai doan 25 nam (1990 — 2015) dé xac dinh
thay ddi dién tich kiéu rirng va tir d6 uéc tinh tong lwong CO; twong duong tich liy
theo tirng thoi diém ¢ Bang 4.3. Pay 1a co so dir liéu qua khir trong 25 nam dé lap
duong phét thai tham chiéu (FRL). Anh phan loai theo kiéu rimng o céc thoi diém céch

nhau 5 nam trong 25 nam trinh bay trong Hinh 4.7.
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Hinh 4.7: Anh Landsat phan loai thanh kiéu rirng ¢ 6 thi diém trong 25 nim (1990
_ 2015)
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Bang 4.3: Dién tich va tong lwong CO; twong dwong ciia tirng Kiéu rirng theo tirng thei diém trén co sé anh Landsat va
dir liéu 6 mau

Kiéu rimg Nim 1990 1995 2000 2005 2010 2015 Tong
Dién tich (ha) 30.834,9 32.310,2 30.936,5 33.092,9 33.288,8 30.834,9 191.298,2

L4 rong thwong | CO; trung binh/ha 385,1 385,1 385,1 385,1 385,1 385,1

xanh

Téng CO, twong dwong |  11.875.090,6 | 12.443.256,0 | 11.914.2187 | 12.744.6882 | 12.820.132,9 | 11.875.090,6 73.672.477,1
Dién tich (ha) 22.779,4 25.914,7 23.954,8 21572,2 18.808,3 12.572,9 125.602,3

« .« . | CO;,trung binh/ha 237,0 237,0 237,0 237,0 237,0 237,0

Hon giao go - 10 6
Téng CO; tuong duong 5.399.572,0 6.142.755,7 5.678.185,9 5.113.420,4 4.458.272,4 2.980.248,8 29.772.455,3
Dién tich (ha) 9456 1.525,4 1.030,6 2.231,2 1.579,5 2.262,8 9.575,1
U CO trung binh/ha 116,5 116,5 116,5 116,5 116,5 116,5 116,5
Lo 6 thuan

Téng CO; tuong duong 110.192,1 177.757,0 120.097,3 260.004,9 184.061,4 263.687,3 1.115.800,1
Dién tich (ha) 350,7 363,7 06 05 31,0 314 777.9

R . CO; trung binh/ha - - - - - -

Khong rirng

Téng CO; trong duong - - - - - - -
Dién tich (ha) 54.910,6 60.114,0 55.922,5 56.896,8 53.707,6 45.702,0 327.253,5
Tong cac kitu rimg =2 0, twong duong | 17.384.8548 | 18.763.768,7 | 17.712501,9 | 181181135 | 17.4624668 | 15.119.026,8 | 1045607325
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4.2. Lap dwong phat thai tham chiéu (FRL)

Tur két qua giai doan anh Landsat theo kiéu ring & cac thoi diém cach nhau
5 nam trong 25 nam va két qua tong hop cac & mau tinh trung binh CO2 theo kiéu
ring, ¢ bang sé liéu tong hop dién tich, tong luong CO2 cua ting Kiéu ring qua
ting thoi diém duoc thé hién qua Bang 4.3.

Tur tat ca 141 6 mau tinh trung binh COzha! cua ting kiéu riing, trong dé rimng
gd thi 14 CO2 cua cay gd, rirng hdn giao gd + 15 & thi 1a tong CO; cua ca hai ring gd
+ 16 6; cudi cting 16 6 thuan 1a CO2 cua nd. Vi gia dinh cac kiéu rirng ¢é trung binh
tich lily CO; twong duong nhu nhau trong giai doan tir ndm 1990 dén 2015, theo d6
c6 trung binh ciia cac kiéu rimg nhu sau: Rung gd: 385,1 tan COzhal, rirng hén giao
gd - 16 6: 237,0 tin COzha’t, ring 16 6 thuan: 116,5 tin COzha. (Hinh 4.8)

Luwgng CO, trung binh tich liy theo kiéu
rung

400

350
o~ 300
£ 250
*
-§ 200
ON 150
O 100

50

Rimng gb Hdn giao gb 16 6 L6

Kiéu ring

Hinh 4.8: Lwong CO2 twong dwong trung binh trén ha tich lily theo kiéu rirng
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Thay d6i dién tich rirng

60,000
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Nam

Dién tich (ha)

GO ®Hbn giao gb166 =L 6 thudn

Hinh 4.9: Thay déi dién tich rirng theo kiéu rirng trén co sé giai doan anh Landsat
trong 25 nam (1990 — 2015)

Hinh 4.9 cho thay, dién tich ring ty nhién trong giai doan tir nim 1990 — 1995
tang 1én mot it, do giai doan nay cd kha nang ring bi bo hoa ciia dan toc thiéu sé phuc
hoi, chua c¢6 nhu cau phat trién dat ndng nghiép, cay cong nghiép. Giai doan tir nim
1995 dn nay, dién tich rimg luén c6 xu huéng giam déu do ngudi dan chuyén doi
ring sang dat ndng nghiép, cay coéng nghiép phuc vu doi séng. Dac biét trong giai
doan gan day, tir naim 2010 dén 2015 ring bi giam manh do chinh sach chuyén doi
ring tu nhién sang trong cac loai cay cdng nghiép dic biét 1a cao su, chi riéng o khu

vuc nghién cau, trong giai doan nay da mat dén gan 4.000 ha ring ty nhién.

Bang 4.4: Lwgng CO: tich liiy trong rirng tw nhién

Nam CO; twong dwong tich lily (tan)
1990 17.386.845
1995 18.765.764
2000 17.714.502
2005 18.120.119
2010 17.464.477
2015 16.786.294
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CO, twong dwong tich lily trong rirng (tan)

19,000,000
C
< y = 332.13x% - 2E+06x2 + 4E+09x - 3E+12
S 18,500,000 R2 = 0.7029
)
5
'S 18,000,000
[@)]
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<)
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N
o
O
o 17,000,000
S
|_
16,500,000
1985 1990 1995 2000 2005 2010 2015 2020

Nam

Hinh 4.10: Lwong CO:z tich liiy trong rirng tw nhién trong 25 nim qua

Luong COz tich lity duoc thé hién qua Bang 4.4 va Hinh 4.10 ting tir nim 1990
dén 1995 la do c6 kha ning ring dugc phuc hdi sau nuong ray, tir nim 1995 dén nay
téc do phat thai rat cao, lugng CO; rimg tich lity giam nhanh chdong theo dang ham
Parabol bac 3: CO, = 332.13*Nam? - 2E+06*Nam? + 4E+09*Nam - 3E+12, co dinh
& giai doan 1995 — 2000 sau d6 giam manh do qué trinh chuyén doi dat 1am nghiép
sang ndng nghiép, trong cay cong nghiép dai ngay, dic biét 1 trong giai doan tir nim

2010 dén 2015 da chuyén doi mot dién tich rat Ion dat 1am nghiép dé trong cao su.

Thay doi bé chira carbon trung binh ndm trong 5 thoi diém cia 25 nam qua duoc
tinh theo cong thuc caa IPCC (2006). Két qua cho thay lugng CO2 phat thai hodc hap
thu duogc thé hién qua Bang 4.5 va Hinh 4.11 c6 quy luat theo duong Parabol bac 3,
c6 cac cuc dai va cuc tiéu trong qua khtr, trong thoi gian dén c6 xu huéng ting nhanh
phét thai. Rung hap thu thém duoc CO; trong giai doan 1995 va 2005, trong khi d6
phat thai manh ¢ cac giai doan gan day. Trong 5 nim gan day tir 2010 — 2015, trung
binh hang nam rirng bi mat va suy thoai da lam phat thai trén 130.000 tan COznam™.
Luong phét thai nhu vay 1a dang ké va gop phan vao bién doi khi hau mot cach co y
nghia. Vi vay tham gia va thyuc hién chuwong trinh REDD* dé giam phat thai tir rirng

la rat quan trong trong nhung nim dén ¢ dia phuong nay.
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Bang 4.5: Lwong CO; twong dwong hap thu/phéat thai trung binh nim trong 25
nam tir 1990 - 2015

Nim CO; phat thai/hap thu (tinnim™)
1995 -275.784
2000 210.252
2005 -81.123
2010 131.128
2015 135.637

(+ Phat thai (Emission); - Hdp thu (Removal))

CO, phit thai/hap thu trung binh nim
300,000

200,000

100,000 l l

0
2000 . 2010 2015

% -100,000

tAn/nim

co,

-200,000
-300,000
-400,000

Nam

Hinh 4.11: Lweng CO: twong dwong phat thai/hap thu trung binh nim

Tir Hinh 4.11 cho thay lwong CO2 tuong duong phat thai cé quy luat theo
dang ham parabol bac cao. Vi vay tién hanh mé hinh hoa luong phat thai qua khu
dé lap duong FRL va duy béo phat thai trong turong lai mot cach c6 quy luat.

Str dung phan mém Stargraphics Centurion XV dé Iap FRL theo md hinh
parabol bac cao c6 trong sb. Két qua cho thay véi trong s6 toi uu la Weight =
Nam2 thi ham parabol bac 3 1a tiép can tét nhat véi quy luat phat thai CO, trong
25 qua. (Minh hoa & c&c Hinh 4.12, Hinh 4.13, Hinh 4.14)
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Hinh 4.12: Thiét 1ap md hinh FRL dang parabol béac 3 c6 trong sé trong Statgraphics

Plot of Fitted Model
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Hinh 4.13: Pd thi quan hé CO2 twong dwong hap thu/phat thai nim trong 25 nim
gua dang parabol bac 3
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Hinh 4.14: Pé thi sai s6 cia md hinh parabol bac 3 wéc tinh CO2 hap thu/phét thai

tirng nam trong 25 ndm qua
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Két qua da thiét lap duoc mé hinh phét thai CO, hang nim trong 25 nim qua
khtr, day chinh 1a duong phéat thai tham chiéu (FRL):

CO. twong dwong hidp thu/phat thai (tin/mim) = -2.13765E9-
0.196337*Nam? + 263.048*Nam? + 1.32806E6*Nam (4.1)

Véi R= 0,657, sai s6 tuyét di trung binh (ME) = 1.596,8 tin/nim

Tur nhitng két qua lap duong FRL, tir quy luat mat, suy thoai rirng din dén phat
thai trong qué kha, c6 thé du bao dugc lugng phét thai trong twong lai. Két qua du
bao tir FRL luong phét thai trung binh dén nam 2020 1a trén 80.000 tin CO; tuwong
duong (Bang 4.6). Thuc hién REDD* néu lugng phéat thai tir suy thoai va mat ring
bé hon 80.000 tan CO2/nam sé& tao thanh tin chi CO, dé ban trén thi tredng carbon thé
giai.

Dé tai xay dyng hai kich ban giam phat thai khi thyc hién chuong trinh REDD*
& khu vuc nay. Kich ban 1: Pua muc phat thai tir naim 2015 dan vé 0 nim 2020. Kich
ban 2: Giir muc phai thai ¢ nam 2015 giam 50% dén nam 2020 duoc thé hién trong
Bang 4.6 va Hinh 4.15.

Bang 4.6: FRL cua khu vuc nghién ctru theo 2 kich ban giam phat thai

Nam | FRL: CO; phat thai CO:2 giam phat thai CO:2 giam phat

(+), hip thu (-) kich ban 1 (tin/nim) | thai kich ban 2
(tAn/nim) (tAn/niim)

1995 -177.890

2000 -34.000

2005 64.141

2010 116.386

2015 122.588 122.588 122.588

2020 82.600 0 41.300
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Puwong FRL va cac kich ban giam phat thai
150,000
100,000
50,000
0
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Nam

FRL: CO2 phat thai (+), hap thu (-) (tAn/n&m)
CO2 giadm phat thai kich ban 1 (tdn/nam)
CO2 gidm phat thai kich ban 2 (tAn/nam)

Hinh 4.15: Pwong FRL va céc kich ban giam phat thai trong giai doan 5 nim: 2015 -
2020
Véi gia dinh 1 tdn CO2 cd gi4 20 USD, va 1 USD = 22.500 VND thi s& ¢4 tin
chi CO; khi giam phat thai dén nam 2020 theo 2 kich ban nhu Bang 4.7

Bang 4.7: Tin chi CO; khi giam phat thai tir 2015 dén 2020 theo 2 kich ban
trong vung dw an

Du bao theo Kich ban 1 Kich ban 2
FRL

CO2 phat thai (+), hap thu

(-) (tan/nam) 82.600 0 41.300
Luong CO2 giam phat thai

(tﬁn/nﬁm) thanh tin chi 82.600 41.300
Thanh tién gia tri CO, giam

phat thai (VND/nam) 37.170.000.000 | 18.585.000.000
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Theo két qua & Bang 4.7 cho thay néu giam phat thai theo kich ban 1, tac 1a dén
nam 2020 s& giam phat thai 82.600 tan CO, /nam, tic la mic phat thai bang 0, Iic
nay ring thuc sy dugc quan ly bén viing; day 1a kich ban Iy tuong nhat nhung cé rat
nhiéu thir thach trong thyc té quan ly ring. Trong khi d6 ¢ kich ban 2, mic phét thai
duoc giam 50% wng véi phat thai con lai 12 41.300 tin COz/nim, rimg dugc quan ly

t6t hon trudc; kich ban nay c6 tinh kha thi hon dé dinh hudng cho quan Iy rung.

Thuc hién mot trong hai kich ban déu dong gop vao giam nhe bién doi khi

hau théng qua giam mat riing va suy thoai rung.

Trén co sd udce tinh gia tri kinh té cua tin chi CO2, cho thay néu quan ly ring
tu nhién trong khu vuc du an nghién cau vai dién tich la 45.702 ha (tai nam 2015)
thudc khudn kho REDD theo kich ban 1 s& thu hut duoc binh quan khoang 31,2
ty VND/nam, ing vai 813.312 VND/ha/nam va theo kich ban 2 la sé thu hiat duoc
binh quéan khoang 18,6 ty VND/nam, trng véi 406.656 VND/ha/nam. Day la gia
tri kinh té, tai chinh méi trudng, n6 can cung cap cho cac nha quan ly dé can nhic
trong viéc quan ly ring, tinh chi tra dich vu méi truong ring hap thu CO2, quy
hoach, chuyén di ring va c6 giai phap thay thé dé giam ap luc Ién rimg, ciing

nhu so sanh loi ich kinh té dé lya chon phuong an thich hop.

Duya vao nhitng tinh toan trén, co thé thiy rang gia tri duoc tao nén tir nhiing
canh riing tham gia thi truong REDD* 12 rong 16n, nd s& 1a tiém nang va co hoi
cho viéc huy dong su tham gia caa toan xa hoi vao bao vé, xay dung va phét trién

ring trong nhitng nam sap dén.

T cac két qua nai trén cho thay phuong phap lap duong FRL c6 thé ap dung
duoc véi dit lidu anh vé tinh qua kha nhu anh vé tinh Landsat mién phi va dit liéu
mat dat hién tai véi do tin cay khéa cao. C6 quy luat trong phat thai va hap thu trong
qua khu, do d6 cd thé 1ap mé hinh FRL dang mé hinh todn va dua ra céc kich ban
phét thai trong tuong lai nham dinh hudng cho cac don vi chii rimg, cac co quan

chirc nang trong qua trinh quy hoach, quan 1y sir dung rimg va dat ring bén vitng
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hon, gop phan khdng chi cho giam nhe bién doi khi hau ma con cho phat trién kinh
té x& hoi. Hinh 4.16 1a tom tit giai phap 1ap duong FRL ma dé tai da lya chon

wmERT e
e, SRS, Y, e,

70% 6 mau chon ng&u nhién
200 1&n dé giai doan

TERE e s

30% 6 mau chon ng&u nhién
200 Ian dé kiém dinh

141 6 mau wéc tinh CO/ha

Hinh 4.16: Tiép can lap FRL véi 25 nim qua khir trén co sé sir dung anh vé tinh

Landsat, dir liéu 6 mau mat dat
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KET LUAN VA KIEN NGHI

Két luan
Tur két qua nghién ctu, ¢6 cac két luan chinh sau:

1. Vé tao Idp co so dix liu phéat thai/hdp thu CO, quéa khit dé ldp dwong phéat
thai tham chiéu:

- Giai doan anh Landsat khu vuc nghién ctu trong 25 nam tir 1990 -2015
theo phuong phap Maximum Likelihood véi nhan té kiéu riing dya vao
6 mau mat dat, két qua cho thay co kha ning phan loai kiéu ring trong
qua khtr trén anh rat tét. Do chinh xac toan bo 1a 88,09 % va chi sb
Kappa =0,7971.

- Két qua giai doan anh két hop vai md hinh hinh sinh tric da tao duogc
co s& dit liéu phét thai/hap thu trong vong 25 nim qua, lam co sé tét cho
viéc lap duong phat thai tham chiéu.

2. Ldp duong FRL:
Luong phét thai/hap thu CO; trong 25 nam qua cta khu vyc nghién ctiu c6

quy luat, dang nhiéu dinh theo md hinh parabol bac cao.

Pi 1ap dugc duong FRL hap thu va phat thai CO, twong duong trong qua
khtr 25 nam qua va dé dy bao cho twong lai khi thyc hién REDD* nhu sau:

CO. twong dwong hiap thu/phat thai (tin/mim) = -2.13765E9-
0.196337*Nam?® + 263.048*Niam? + 1.32806E6*Nim

Tur d6 dua ra 2 kich ban giam phét thai cho tuong lai trén co s& S0 sénh véi
FRL trong khu vuc nghién ciru: Kich ban 1: Pua muc phat thai tir nim 2015 dan
vé 0 nam 2020, kich ban 2: Gitt mic phai thai & nam 2015 giam 50% dén nam
2020. Pay 1a co s¢ dé dinh hudng quan Iy riing va bén tin chi carbon khi thuc hién
REDD trong khu vuc.
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Kién nghi
Tir qua trinh nghién ciu, dé tai c6 kién nghi cu thé sau:

Can tiép tuc nghién ctu st dung anh vé tinh c6 do phan giai cao hon, bd
sung thém sé lwong & mau dé trong qué trinh giai doan va kiém dinh phan loai
anh, vi mot sé loai kiéu ring trong qué trinh kiém dinh sb lugng 6 it nén khi danh

gia thi ty Ié chinh xac dat rat cao.
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Phu luc 1: Phiéu diéu tra, do dém 6 mau

S6 hiéu 6 mau:
Toa do Vn2000: X:
Kiéu ring:

Chua ring:

Tiéu khu

Khoanh

Lo

Nguoi diéu tra:

Phiéu 1: Po dém trong 6 mau
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Phiéu 2: Ghi chép s6 lweng cay gé tai sinh ¢6 DBH <6 cm va H > 1,3 m trong 6
c6 ban kinh 1 m
S6 hiéu 6 mau:
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Phiéu 3: Po dém tre nira 16 6 trong 6 tron cd ban kinh 5,64 m

S6 hiéu 6 mau: Toa do Vn2000: X: Y:
Kiéu rung: Trang thai ring:
Chu rung: Do dbc 6 mau
Tiéu khu D6 cao (m)
Khoanh Che phu tan cay (%)
Nguoi diéu tra: Ngay:
Loai tre, 15 6: Chiéu cao binh quan
Tt | DBH (cm) Tuoi Ghi Tt |[DBH (cm) | Tudi Ghi cha
cha
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
Poi véi le, nira tép: (Khong do tirng cay) chi do cic chi tiéu sau:
Loai: Chiéu cao binh quéan (m)
So cay: DBH binh guéan (cm):
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Phiéu 4: Bang tra chiéu dai cong thém ban kinh 6 miu theo d¢ doc

Bin kinh 6 miu tron (m)

A 3K A 1,00 5,64 12,62 17,84
D doc (d9) Xanh Vang Xanh bién Pé
chuoi
0 0,00 0,00 0,00 0,00
2 0,00 0,00 0,01 0,01
4 0,00 0,01 0,03 0,04
6 0,01 0,03 0,07 0,10
8 0,01 0,06 0,12 0,18
10 0,02 0,09 0,19 0,28
12 0,02 0,13 0,28 0,40
14 0,03 0,17 0,39 0,55
16 0,04 0,23 0,51 0,72
18 0,05 0,29 0,65 0,92
20 0,06 0,36 0,81 1,14
22 0,08 0,44 0,99 1,40
24 0,09 0,53 1,19 1,69
26 0,11 0,64 1,42 2,01
28 0,13 0,75 1,67 2,37
30 0,15 0,87 1,95 2,76
32 0,18 1,01 2,26 3,20
34 0,21 1,16 2,60 3,68
36 0,24 1,33 2,98 4,21
38 0,27 1,52 3,40 4,80
40 0,31 1,72 3,85 5,45
42 0,35 1,95 4,36 6,17
44 0,39 2,20 4,92 6,96
46 0,44 2,48 5,55 7,84
48 0,49 2,79 6,24 8,82
50 0,56 3,13 7,01 9,91
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Phu luc 2: Dir liéu 99 & méu (70% 6 mau) dwoc chon ngiu nhién dé giai doan anh

Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B (o 02 B C 02 g. kie M
sau.cung | u.
run
g
49335 | 12996
3 4 9 53 | LRTX Trung binh 1280 | 381 229 110 403 | NA NA NA NA Go 1 1
48910 13015 1540
4 5 8 24 | Hon giaogoloo | Phuchoi 1500 | 214 124 60 219 0 3 1 4 | Goloo 2 5
49426 | 13015
5 6 1 70 | LRTX Trung binh 2430 | 524 337 162 593 | NA NA NA NA Go 1 1
49329 | 12996
6 7 4 16 | LRTX Trung binh 1140 | 355 224 108 395 | NA NA NA NA Go 1 1
49318 | 12968
8 9 8 02 | LRTX Trung binh 2200 | 615 360 172 633 | NA NA NA NA Go 1 1
48706 | 13035
9 11 3 28 | LRTX Trung binh 1540 | 444 264 127 465 | NA NA NA NA Go 1 1
48657 | 12956
11 14 4 40 | LRTX Phuc hoi 1400 154 90 43 159 | NA NA NA NA Go 1 3
49135 | 12999
13 16 4 85 | LRTX Trung binh 1520 | 450 264 126 464 | NA NA NA NA Go 1 1
48714 12947
15 19 7 41 | LRTX Phuc hoi 620 120 70 33 123 | NA NA NA NA Go 1 3
48425 | 12962
16 20 8 25 | LRTX Phuc hoi 1400 70 44 21 77 | NA NA NA NA Go 1 4
48786 | 12951
17 23 7 02 | Hon giao goloo | Phuc hoi 700 56 33 16 59 | 5400 13 5 19 | Goloo 2 5
49029 | 13012
18 24 6 40 | Hon giao goloo | Phuc hoi 800 72 43 21 76 | 3200 9 4 14 | Goloo 2 5
48984 12983
19 26 7 46 | Hon giao goloo | Phuc hoi 1500 | 136 81 39 142 800 0 0 0| Goloo 2 5
49000 | 12942 1050
21 28 4 18 | Hon giaogolo o | Trung binh 100 52 30 14 52 0 87 36 133 | Goloo 2 5
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie | M
sau.cung | u.
run
g

48727 | 12950

22 29 3 44 | Hon giao goloo | Phuc hoi 600 | 107 62 30 109 | 3000 31 13 48 | Goloo 2 5
49247 | 12986

23 30 6 09 | LRTX Trung binh 1670 | 648 397 191 700 | NA NA NA NA Go 1 1
48943 | 13008

24 32 7 19 | LRTX Phuc hoi 820 | 145 85 41 149 | NA NA NA NA Go 1 3
48832 | 12999 Khong

25 33 6 40 | Lau say Lau say NA NA NA NA NA NA NA NA NA rung 4 7
49083 | 12994

26 39 8 29 | LRTX Phuc hoi 1100 33 21 10 37 | NA NA NA NA Go 1 4
49330 | 13077

27 63 5 79 | LRTX Trung binh 1950 | 447 281 135 495 | NA NA NA NA Go 1 1
48435 | 12941

28 65 8 20 | LRTX Trung binh 3160 | 262 158 76 277 | NA NA NA NA Go 1 2
49177 | 13060

29 66 8 32 | LRTX Trung binh 870 | 323 202 97 356 | NA NA NA NA Go 1 1
49602 | 12965

30 68 9 80 | LRTX Trung binh 2470 | 515 308 148 543 | NA NA NA NA Go 1 1
49306 | 13036

32 85 3 61 | LRTX Trung binh 2050 | 435 263 126 463 | NA NA NA NA Go 1 1
48648 | 13117

37 92 1 74 | Lo o thuan Lo o thuan 200 18 11 5 19 | 4800 37 16 57 | Goloo 2 5
48660 | 13118

39 94 4 97 | Lo o thuan Lo o NA NA NA NA NA 6300 52 22 80 | Loo 3 6
50720 13042 | Rungtrong

40 95 4 53 | thong Rung trong thong 2360 | 248 161 76 278 | NA NA NA NA Go 1 2
50903 | 13095

41 96 3 39 | Hon giaogoloo | Phuc hoi 1000 77 46 22 81 | 4500 1 0 1| Goloo 2 5
48179 | 13043

43 98 2 73 | Hon giaogoloo | Trung binh 1830 | 647 448 215 790 | 6000 1 0 2 | Goloo 2 5
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie M
sau.cung | u.
run
g

49994 13080 1720

44 99 6 58 | Lo o thuan Loo NA NA NA NA NA 0 163 68 251 | Loo 3 6
47634 | 12998

47 102 8 68 | LRTX Trung binh 790 | 202 121 58 213 | NA NA NA NA Go 1 2
48343 | 13076

48 103 9 02 | Hongiaogoloo | Trung binh 720 | 462 295 142 520 900 4 2 6| Goloo 2 5
47256 | 12991

49 104 1 53 | Hon giaogoloo | Trung binh 2980 | 557 327 157 575 | NA NA NA NA Go 1 1
48814 | 13058

51 107 2 52 | LRTX Phuc hoi 300 25 15 7 26 | NA NA NA NA Go 1 4
48433 | 13084

52 108 1 15 | Hon giao go lo o | Trung binh 820 | 477 341 164 601 | 3400 41 17 64 | Goloo 2 5
49789 | 13122

53 109 5 62 | LRTX Phuc hoi 820 82 48 23 85 | NA NA NA NA Go 1 4
49428 | 13056

56 112 9 27 | LRTX Trung binh 740 | 628 435 209 767 | NA NA NA NA Go 1 1
49173 | 12906

57 113 8 06 | LRTX Phuc hoi 890 | 303 207 99 365 | NA NA NA NA Go 1 1
49737 | 12998

58 114 2 56 | LRTX Trung binh 870 | 338 205 98 360 | NA NA NA NA Go 1 1
49667 | 13082

59 115 4 36 | Hon giaogoloo | Phuchoi 1140 93 93 93 93 | 1100 2 1 3| Goloo 2 5
49531 | 13034

61 119 0 10 | LRTX Phuc hoi 1690 | 515 360 173 633 | NA NA NA NA Go 1 1
49001 | 12908

63 122 2 37 | Hon giaogoloo | Trung binh 2460 | 489 298 143 525 | 3300 24 10 36 | Goloo 2 5
49769 13027

64 123 8 06 | LRTX Trung binh 650 | 384 244 117 429 | NA NA NA NA Go 1 1
49266 | 12910

66 125 0 82 | LRTX Trung binh 930 | 575 346 166 609 | NA NA NA NA Go 1 1
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie M
sau.cung | u.
run
g

49206 12979

68 129 9 48 | LRTX Phuc hoi 1040 | 185 107 51 189 | NA NA NA NA Go 1 3
49685 | 13029

69 130 0 65 | LRTX Trung binh 800 | 367 229 110 403 | NA NA NA NA Go 1 1
49872 | 13041

70 131 4 73 | LRTX Trung binh 830 | 313 195 93 343 | NA NA NA NA Go 1 1
48815 13027 Khong

71 132 8 63 | Caphe Nong nghiep NA NA NA NA NA NA NA NA NA rung 4 7
47567 13042

72 134 5 25 | LRTX Ngheo 1130 | 304 180 86 317 | NA NA NA NA Go 1 1
48071 | 12935

73 136 2 96 | Hon giao golo o | Phuc hoi 1770 | 267 160 77 282 | 2200 23 10 35| Goloo 2 5
49210 | 13007

74 138 8 27 | Hon giao golo o | Phuc hoi 1040 | 200 116 56 204 700 2 1 4| Goloo 2 5
49314 | 13065

75 140 7 01 | LRTX Trung binh 1930 | 323 194 93 341 | NA NA NA NA Go 1 1
49660 | 13152

76 141 4 96 | Hon giao goloo | Ngheo 740 | 112 70 34 124 400 0 0 0| Goloo 2 5
49769 | 13020

77 142 6 32 | LRTX Trung binh 1430 | 423 259 124 455 | NA NA NA NA Go 1 1
49045 | 13095

78 143 2 28 | LRTX Trung binh 1190 | 526 353 169 622 | NA NA NA NA Go 1 1
49189 | 13088

79 144 0 44 | LRTX Phuc hoi 450 | 251 180 86 317 | NA NA NA NA Go 1 2
50024 | 13022

80 145 6 70 | LRTX Trung binh 2390 | 578 359 172 632 | NA NA NA NA Go 1 1
47704 12941

81 146 7 73 | LRTX Phuc hoi 1980 | 160 96 46 170 | NA NA NA NA Go 1 3
48414 | 12949

83 151 1 50 | LRTX Phuc hoi 400 18 11 5 19 | NA NA NA NA Go 1 4
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie M
sau.cung | u.
run
g
51062 13103
84 152 2 62 | Hon giaogoloo | Phuc hoi 940 | 152 95 45 167 | 2200 12 5 18 | Goloo 2 5
49823 | 13059
85 153 6 51 | Lo o thuan Loo NA NA NA NA NA 5700 30 13 46 | Loo 3 6
49798 | 13116 1250
88 156 0 66 | Hon giaogoloo | Ngheo 500 | 240 155 74 273 0 2 1 3| Goloo 2 5
49044 | 13007
89 157 3 92 | Hongiaogoloo | Ngheo 1060 | 266 173 83 304 | 1400 5 2 8| Goloo 2 5
48311 | 13069
92 162 0 92 | Hon giaogoloo | Trung binh 310 | 359 231 111 407 | 4000 38 16 59 | Goloo 2 5
48633 | 13091
93 163 8 65 | LRTX Trung binh 410 | 270 178 86 314 | NA NA NA NA Go 1 2
48966 | 12898
94 164 0 52 | Hon giao golo o | Trung binh 1180 | 353 210 101 370 | 2000 13 5 20 | Goloo 2 5
50955 | 13097
95 166 7 53 | Lo o thuan Loo 420 58 34 16 60 | 5200 29 12 44 | Goloo 2 5
50065 | 13061
96 167 1 86 | Lo o thuan Loo 900 32 21 10 36 | 2900 5 2 7 | Goloo 2 5
49860 | 13060
97 168 8 75 | Hon giao golo o | Trung binh 590 | 387 260 125 458 | NA NA NA NA Go 1 1
50193 | 13088
98 169 8 74 | Hon giaogoloo | Phuc hoi 2320 | 176 106 51 186 | 5400 14 6 21 | Goloo 2 5
10 50856 | 13068
0 171 3 43 | Lo o thuan Lo o NA NA NA NA NA 5300 57 24 88 | Loo 3 6
10 49872 | 13108
1 172 6 01 | Hon giaogoloo | Trung binh 630 | 262 171 82 301 | 2500 1 0 1| Goloo 2 5
10 49026 13084
4 183 5 44 | LRTX Trung binh 920 | 374 234 112 412 | NA NA NA NA Go 1 1
10 51034 | 13122
5 184 4 08 | Hon giao goloo | Phuc hoi 600 39 24 11 42 | 4800 24 10 37 | Goloo 2 5
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie | M
sau.cung | u.
run
g

10 49994 | 13073

6 185 1 61 | LRTX Trung binh 1290 | 323 199 95 350 | NA NA NA NA Go 1 1
10 49347 | 12931

7 186 7 46 | LRTX Trung binh 410 | 296 179 86 315 | NA NA NA NA Go 1 2
10 47329 | 12960

8 187 5 82 | LRTX Trung binh 900 | 430 256 123 451 | NA NA NA NA Go 1 1
10 48552 | 13030

9 188 6 59 | LRTX Phuc hoi 1740 | 181 107 51 188 | NA NA NA NA Go 1 3

Khai thac

11 47964 13035 | chuyen muc Khong

0 189 5 21 | dich Khong rung NA NA NA NA NA NA NA NA NA rung 4 7
11 48392 | 13080 | Rung da phat Khong

1 191 4 37 | don Khong rung NA NA NA NA NA NA NA NA NA rung 4 7
11 48717 | 13086

2 192 7 43 | LRTX Trung binh 1460 | 344 213 102 375 | NA NA NA NA Go 1 1
11 49187 | 13050

3 194 7 44 | Hon giaogoloo | Trung binh 1260 | 148 88 42 154 | NA NA NA NA Go 1 3
11 49147 13050 | Rung trong sao Khong

4 195 9 10 | xenloo Rung trong sao NA NA NA NA NA NA NA NA NA rung 4 7
11 50718 13031 | Rungtrong

5 196 7 74 | thong Rung trong thong 3740 | 175 114 53 196 | NA NA NA NA Go 1 3
11 50317 12994 | Hon giao larong

6 197 4 34 | lakim Trung binh 2990 | 378 225 108 396 | NA NA NA NA Go 1 1
11 50826 | 13079

8 199 8 99 | Hon giaogoloo | Phuchoi 920 37 23 11 41 | 3900 18 7 27 | Goloo 2 5
11 50533 13027 | Rung hon giao

9 200 9 92 | larongla kim Trung binh 1050 | 425 263 126 462 | NA NA NA NA Go 1 1
12 50784 | 13082

0 201 4 43 | Lo o thuan Loo 400 12 8 4 13 | 6000 29 12 44 | Goloo 2 5
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Id Ma.o | X Y Kieu.rung. Trang.thai. thuc.te | Nha Mm | TAGT | TAGT | TAGTC Nloo | TAGB | TAGB | TAGBC Kieu.run | Ma. | Ma.cap.
thuc.te 3 B C 02 B C 02 g. kie M
sau.cung | u.
run
g

12 50309 13052

1 202 9 44 | LRTX Trung binh 1470 | 556 348 167 612 | NA NA NA NA Go 1 1
12 48817 12949

2 203 6 41 | Hon giaogo loo | Phuchoi 700 58 34 17 61 400 1 0 Goloo 2 5
12 | LB 78520 | 13040

3111 7 57 | LRTX Trung binh 990 | 695 450 216 793 | NA NA NA NA Go 1 1
12 | LB 78526 13044

7115 7 85 | LRTX Trung binh 940 | 464 325 156 573 | NA NA NA NA Go 1 1
13 | LB 79023 | 13103

31111 3 34 | LRTX Ngheo 950 | 277 194 93 342 | NA NA NA NA Go 1 2
13 | LB 78391 | 13039

41 1.12 0 16 | LRTX Ngheo 1090 181 124 60 219 | NA NA NA NA Go 1 3
13 80214 | 13032

5|LL11 7 30 | LRLK Ngheo 1760 | 355 237 114 418 | NA NA NA NA Go 1 1
13 80220 | 13027

7 | LL13 8 23 | LRLK Ngheo 1540 | 337 227 109 400 | NA NA NA NA Go 1 1
13 80223 | 13029

8| LL14 8 92 | LRLK Trung binh 840 | 512 347 167 611 | NA NA NA NA Go 1 1
13 80226 | 13036

9| LL15 3 35 | LRLK Trung binh 580 | 437 305 146 537 | NA NA NA NA Go 1 1
14 80600 | 13009

1| LL17 4 44 | LRLK Ngheo 1180 | 359 248 119 436 | NA NA NA NA Go 1 1
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Phu luc 3: Dir liéu 42 6 miu (30% 6 miu) dwoc chon ngiu nhién dé tham dinh két qua giai doan anh

Id Ma.o X Y Kieu.rung. Trang.th | Nha Mm3 | TAGT | TAGT | TAGT | Nloo | TAGB | TAGB | TAGB | Kieu.run | Ma.kie | Ma.
thuc.te ai. B C CcOo2 B C CcOo2 g. u. cap.
thuc.te sau.cung | rung M
Trung
67 126.1 | 484492 1292586 | LRTX binh 760 403 256 123 451 | NA NA NA NA Go 1
Hon giao go Trung
34 87 | 483587 1307053 | loo binh 690 320 194 93 342 | 5700 59 25 90 | Goloo 2
Trung
7 8 | 492470 1296144 | LRTX binh 2250 750 471 226 830 | NA NA NA NA Go 1
Hon giao go
36 90 | 486464 1311608 | loo Ngheo 1180 309 186 89 328 | 3700 68 29 105 | Goloo 2
Trung
50 105 | 484302 1306236 | LRTX binh 700 301 197 95 348 | NA NA NA NA Go 1
Hon giao go
33 86 | 491551 1317488 | loo Phuc hoi 600 39 24 11 42 | 5700 57 24 88 | Goloo 2
86 154 | 489793 1299896 | LRTX Phuc hoi 1200 53 33 16 58 | NA NA NA NA Go
Hon giao go
91 155 | 502576 1308290 | loo Phuc hoi 1120 168 98 47 172 700 3 1 5| Goloo 2
Hon giao go Trung 1570
103 178 | 499619 1310962 | loo binh 250 317 223 107 393 0 3 1 4 | Goloo 2
136 | LL1.2 802061 1302973 | LRTX Non 1460 138 90 43 159 | NA NA NA NA Go
Trung
128 | LB 1.6 785455 1304641 | LRTX binh 1310 382 259 124 457 | NA NA NA NA Go 1
Trung
10 13 | 486574 1302732 | LRTX binh 670 517 332 159 585 | NA NA NA NA Go 1
Trung
126 | LB1.4 784298 1304898 | LRTX binh 1160 260 176 84 310 | NA NA NA NA Go 1
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Id Ma.o X Y Kieu.rung. Trang.th | Nha Mm3 | TAGT | TAGT | TAGT | Nloo | TAGB | TAGB | TAGB | Kieu.run | Ma.kie | Ma.
thuc.te ai. B C CcOo2 B C CcOo2 g. u. cap.
thuc.te sau.cung | rung M
Trung
131 | LB 1.9 784713 1304145 | LRTX binh 510 585 422 203 744 | NA NA NA NA Go 1
Hon giao go
99 170 | 502982 1308926 | loo Phuc hoi 410 139 81 39 143 | 3000 24 10 37 | Goloo
60 117 | 476121 1301860 | LRTX Ngheo 1430 363 356 171 628 700 1 1 2 | Goloo
Trung
125 | LB 1.3 784821 1304750 | LRTX binh 1540 399 251 120 441 | NA NA NA NA Go 1
45 100 | 477865 1298387 | LRTX Phuc hoi 1370 196 117 56 205 | NA NA NA NA Go 1
Khong
14 17 | 488396 1300117 | Lau say Lau say NA NA NA NA NA NA NA NA NA rung 4
Hon giao go 1660
12 15 | 490421 1301256 | loo Phuc hoi 700 44 27 13 47 0 26 11 40 | Goloo 2
Trung
124 | LB 1.2 785156 1304422 | LRTX binh 970 464 300 144 529 | NA NA NA NA Go 1
Trung
117 198 | 510843 1307084 | LRTX binh 2440 314 185 89 325 | NA NA NA NA Go 1
Hon giao go Trung
1 1| 493192 1302179 | loo binh 1410 599 394 189 694 | 3800 30 12 45 | Goloo 2
55 111 | 496255 1299644 | LRTX Ngheo 1550 291 180 86 317 | NA NA NA NA Go
Khong Khong
102 177 | 485906 1294026 | Lua ray rung NA NA NA NA NA NA NA NA NA rung 4
Trung
54 110 | 492493 1297280 | LRTX binh 1210 899 655 315 | 1155 | NA NA NA NA Go 1
Hon giao go
90 159 | 499213 1307573 | loo Ngheo 1090 173 106 51 187 | 2900 9 4 14 | Goloo 2
Hon giao go Trung
42 97 | 474824 1299785 | loo binh 1500 445 303 146 534 | 1300 9 4 14 | Goloo 2
140 | LL1.6 806594 1301576 | LRLK Ngheo 1040 327 218 105 384 | NA NA NA NA Go
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Id Ma.o X Y Kieu.rung. Trang.th | Nha Mm3 | TAGT | TAGT | TAGT | Nloo | TAGB | TAGB | TAGB | Kieu.run | Ma.kie | Ma.
thuc.te ai. B C CcOo2 B C CcOo2 g. u. cap.
thuc.te sau.cung | rung M
Hon giao go
35 88 | 472377 1294211 | loo Phuc hoi 600 109 70 33 123 | 2400 12 5 19 | Goloo 2
Trung
129 | LB 1.7 785260 1304049 | LRTX binh 810 636 461 221 812 | NA NA NA NA Go 1
Trung
31 74 | 486571 1306205 | LRTX binh 800 638 425 204 749 | NA NA NA NA Go
20 27 | 486843 1294647 | LRTX Phuc hoi 2400 110 68 33 120 | NA NA NA NA Go
46 101 | 496691 1314444 | Lo o thuan Loo NA NA NA NA NA 6100 32 13 49 | loo 3
Trang co day | Khong Khong
65 124 | 473651 1301102 | leo rung NA NA NA NA NA NA NA NA NA rung 4
Trung
2 3 | 493976 1297173 | LRTX binh 2050 522 307 147 541 | NA NA NA NA Go 1
Trung
82 147 | 492026 1295694 | LRTX binh 2460 535 314 150 552 | NA NA NA NA Go 1
Hon giao go
62 121 | 473932 1297829 | loo Ngheo 1120 94 57 27 100 | 1100 6 2 9| Goloo 2
Trung
130 | LB 1.8 784697 1303445 | LRTX binh 520 585 422 203 744 | NA NA NA NA Go 1
Trung
38 93 | 487096 1305413 | LRTX binh 1440 500 336 161 591 | NA NA NA NA Go
87 155 | 473794 1293824 | Lo o thuan Loo 120 13 8 4 14 | 4200 27 11 42 | Goloo 2
Trung
132 | LB1.10 | 790237 1309753 | LRTX binh 840 313 219 105 386 | NA NA NA NA Go 1
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Phu luc 4: Két qua xay dwng twong quan H/DBH

Nonlinear Regression - H

Dependent variable: H
Independent variables:

DBH

Weight variable: 1/DBH"0.6

Function to be estimated: 1.3 + a*(1 - exp(-b*DBH"c))

Initial parameter estimates:

a=200.0
b=0.1
c=10

Estimation method: Marquardt
Estimation stopped due to convergence of residual sum of squares.
Number of iterations: 7

Number of function calls: 32

Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter |Estimate Standard Error | Lower Upper
a 28.8081 1.36512 26.1251 31.4911
b 0.0371111 |0.00497434 0.0273345 0.0468877
c 1.04268 0.0644122 0.916083 1.16928
Analysis of Variance
Source Sum of Squares  |Df Mean Square
Model 22588.0 3 7529.34
Residual 1196.86 437 |2.73881
Total 23784.9 440
Total (Corr.)  [4434.96 439

R-Squared = 73.013 percent

R-Squared (adjusted for d.f.) = 72.8895 percent
Standard Error of Est. = 1.65494

Mean absolute error = 3.0322

Durbin-Watson statistic = 1.22909

Lag 1 residual autocorrelation = 0.383463
Residual Analysis

Estimation |Validation
n 440
MSE 2.73881
MAE 3.0322
MAPE 22.2495
ME 0.0209563
MPE -6.93902

The StatAdvisor

The output shows the results of fitting a nonlinear regression model to describe the relationship between H and 1
independent variables. The equation of the fitted model is

H =1.3 +28.8081*(1 - exp(-0.0371111*DBH"1.04268))

In performing the fit, the estimation process terminated successully after 7 iterations, at which point the estimated
coefficients appeared to converge to the current estimates.

The R-Squared statistic indicates that the model as fitted explains 73.013% of the variability in H. The adjusted R-Squared
statistic, which is more suitable for comparing models with different numbers of independent variables, is 72.8895%. The
standard error of the estimate shows the standard deviation of the residuals to be 1.65494. This value can be used to
construct prediction limits for new observations by selecting the Forecasts option from the text menu. The mean absolute
error (MAE) of 3.0322 is the average value of the residuals. The Durbin-Watson (DW) statistic tests the residuals to
determine if there is any significant correlation based on the order in which they occur in your data file.

The output also shows aymptotic 95.0% confidence intervals for each of the unknown parameters. These intervals are
approximate and most accurate for large sample sizes. You can determine whether or not an estimate is statistically
significant by examining each interval to see whether it contains the value 0. Intervals covering O correspond to coefficients
which may well be removed form the model without hurting the fit substantially.
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