Nghién ctiu - Ung dung
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Tém tit:

Viéc tinh todn phat thai khi nha kinh noi chung, phdt thdi cac bon ndi riéng trong linh vuc su
dung dat, thay doi sir dung dat va lam nghiép phuc vu tinh toan phat thai khi cdac bon duoc khuyen
cao dp dung cong nghé tién tién dé xdy dung bé dir liéu dau vao. Cong nghé vién tham, bao gom
vién tham vé tinh va thiét bi bay khéng nguwoi ldi, voi wu thé minh bach, da thoi gian, d phii rong
la cong nghé hitu dung trong huong di nay. Bai bdo tdp trung vao kha nang tinh todan phat thai khi
thai khi nha kinh, dac biét la khi cac bon trong linh vuc sw dung dat, thay doi sir dung ddt va rirng
trén co s¢ dé xudt quy trinh va thir nghzem s dung phan mém woc tinh phat thai khi nha kinh ALU
véi div liéu dau vao chiét tach tir anh vién tham. Két qua dwoc kiém nghiém va sir dung trong bao
cdo cdp nhdt hai ndm mét lan lan thir hai ciia Viét Nam cho Céng wde khung ciia Lién hop quoc vé
bién doi khi hdu gom néi dung, thong tin cdp nhdt kiém ké khi nha kinh.

1. Dt van dé

Nhitng nim gan day, Cong wdc khung cua
Lién hop qudc vé bién d6i khi hau (United
Nations Framework Convention on Climate
Change - UNFCCC) [1] khuyen nghl cac nudc
nén ap dung cong nghe tién tién dé xay dung bd
dir liéu str dung dat, thay doi sir dung dat va 1am
nghié€p phuc vu tinh toan phat thai khi cac bon;
cu thé, cong nghé vién tham dugc khuyén khich
st dung bdi tinh minh bach va lién tuc cta di
lidu, c6 co so dé so sanh giﬁa cac nam tinh toan
[7] [8]. Bén canh phan mém tinh toan dugc cung
cip boi Uy ban Lién chinh phii vé Bién d6i Khi
hdu (Intergovernmental Panel on Climate
Change - IPCC) thi phan mém diéu tra khi nha
kinh (KNK) trong nong nghiép va sir dung dat
(The Agriculture and Land Use Greenhouse Gas
Inventory Software - ALU) [9] 12 phan mém da
va dang dugc ung dung tai Viét Nam.

Trong khi nguyén tic tinh toan phat thai
KNK ciia phin mém caa IPCC chu yéu 1a trén
nguyén tic tinh toan cua phan mém excel thi

phan mém ALU 1a mot phan mém chuyén dung
tinh toan phat thai KNK trong linh vuc nong
nghiép, cong nghlep, cling nhu str dung dét, thay
d6i st dung dét va rimg st dung phwong phap
bac 1 va bac 2.

Hién nay, bd phén mém nay dugc UNFCCC
danh gia rat cao boi tinh hitu dung trong viéc
danh gia kiém soat chét lugng (QA) va dam bao
chét lu'ong (QO) [2] tinh toan do khong chic
chan cua két qua kiém ké; cho phép nhép dir liéu
dau ra tir co so dir lidu trén co s¢ thong tin thu
duoc tir dir liéu anh vién tham; phan tich giam
nhe phat thai; minh bach cac dir liéu tinh toan
béng cach tai liéu hoa dir li€u va cac budc tinh
toan.

Dé thuc hién kiém ké KNK, cac qubc gia
phai tuan theo cac _huong dan cua IPCC [11].
Tuy tu:ng mirc d6 san c6 cua s6 lidu ddu vao ma
mdi qudc gia co thé lya chon st dung phuong
phap khac nhau. Viéc chuyén tir phuong phap
béc thip 1én bac cao hon lién quan chit ch& véi
mirc d6 phirc tap gia ting, yéu cau vé dit liéu va
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dd chinh xac. Huéng dan kiém ké cua IPCC
(2003, 2006) [7] [8] cho thiy, cac bac nay cho
két qua kiém dém tir mure do t6i thiéu téi mirc do
t6i da ciia d6 khong chic chin trong kiém dém.
Noi dung cu thé cua cac “TIER” (bac) nhu sau:

TIER 1: Dir liéu tinh toan va cac hé sé phat
thai dugc lay tir nguon dir li€u cong bo toan cau
nhu céac bao cao cua FAO va cac trang web.

TIER 2: Sir dung phuong phap va cac cong
thirc gidng trong TIER 1, nhung dit liéu tinh toan
va cac hé sb phat thai duoc 1ay tir ngudn sb liéu
qudc gia.

TIER 3: Phuong phap bac cao hon dugc st
dung trong TIER 3, bao gém ca cic mo hinh va
hé théng do dém kiém ké duoc cai tién dé tap
trung vao céc trudng hop cu thé & mdi nudc, lap
lai theo thoi gian va duoc hd tro bai dir licu
khong gian c6 do phéan giai cao da duoc chi tiét
hoa & cap tinh hodc vung sinh thai. Phuong phap
béc cao nay sé& cho két qua udc tinh v6i d6 chéc
chin cao hon TIER 1 va TIER 2.

Bai bao, d¢ xuat quy trinh va thir nghiém tinh
toan phat thai khi thai KNK, dac biét la cac bon
trong linh vyc st dung dat, thay ddi sur dung dét
va rimg (LULUCF) str dung phan mém tinh toan
ALU véi dit liéu dau vao chiét tach tir anh vién
tham.

2. Co sé sir dung cong nghé vién tham va
phin mém ALU trong tinh toan phit thai cic
bon

2.1. Cong nghé vién thim

Cong ngh¢ vién tham tinh todn khéi luong
céc bon thuong 1 cac bon trén mat dat, cac bon
dudi mat dét duoc tinh toan dua trén cac két qua
kiém ké cac bon trén mat dit nho twong quan
giita cac bon dudi mit dat va cac bon trén mat
dat. Cairns va cong sy (1997) [10] da tong hop
hon 160 nghién ctru vé sinh khdi rimng nhiét doi,
6n doi, cho thay ty 1¢ sinh khdi dudi mat dat va
trén mat dat trung binh 1a 0,26; bién dong trong
khoang 0,18 — 0,30 va ty 1& nay khong bién dong
16n giita loai cay, loai dat va vi do. Két qua
nghién ciru ciing cho rang, trong truong hop

thiéu cac phuong trinh twong quan cu thé cho
ting dia diém, loai va loai rimg thi ta c6 thé sir
dung cac phuong trinh chung da dugc cong
nhan; vi du, sinh khdi ré (Y) cua rirng nhiét doi
(tin SK/ha) c6 thé duoc tinh khi str dung phuong
trinh sau:

Y =Exp {- 1,0587 + 0,8836*LN(AGB)}
Trong do:

LN: Logarit ty nhién

AGB: Sinh khéi trén mat dat.

St dung cong nghé vién tham vao kiém ké
sinh khdi thyc vat hién nay c6 hai phuong phap
pho bién 1a chi sé thuc vat vién tham (Remote
Sensing Vegetation Index) va dua vao su thay
d6i st dung dat thu dugc quan sat bang vién
tham. Cong nghé vién tham tinh mot sd chi s6
thuc vat 1a cong cu hitu ich trong kiém dém trit
lugng céac bon, chi s6 duoc sir dung phé bién
hién nay 1a chi sé khac biét thuc vat dugc chuan
hoéa (NDVI), chi sb thuc vat gia tang (EVI), chi
s6 1a (LAI)... Céc chi s6 nay co thé duoc dung
két hop vai cac cong cu khac nhu diéu tra ngoai
nghiép hay cac s liu moi truong khac dé co
duogc két qua vé trir luong cac bon ctia hé thong
cac loai hinh sir dung déat. Chi sb phé thuc vat
chiét tach tir cac bang nhin thdy, cdn hong ngoai,
hdng ngoai va dai do 1a cac tham sb trung gian
ma tir dé cho théy duoc cac dac tinh khac nhau
cua tham thyc vét nhu sinh khoi, chi sé dién tich
1a, kha ning quang hop cic san pham sinh khi
theo mua. Nhitng déc tinh d6 phu thude rat nhiéu
vao dang thuc vat va thoi tiét, dic tinh sinh ly,
sinh hoa va sau bénh. Hién nay NDVI duoc st
dung rong rdi dé kiém ké trir luong sinh khéi,
NVDI dugc trung binh hod trong mot chudi sb
liéu duogc trung binh hod theo thoi gian sé& la
cong cu co ban dé giam sat sy thay doi trang thai
16p phu thyc vat. Thiét 1ap tuong quan giira
NVDI sau khi duogc xac dinh véi cac sb lidu cac
bon diéu tra ngoai nghiép sir dung cac 6 mau dé
1am co s6 kiém ké sinh khdi, cac bon trén pham
vi rong.

Udc lugng sinh khéi dya vao bién dong 16p
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phu thu duoc tir vién tham bao gom hai loai da
duoc st dung trong Huéng din cua IPCC nim
2006 vé kiém ké KNK qudc gia, d6 1a phat hién
nhirng thay ddi sau phén loai (Post-classification
change detection approach) va phat hién thay ddi
tién phan loai (Pre-classification change detec-
tion approach) [8]. Cach tiép can bién dong sau
phan loai 13 phat hién nhitng thay ddi tai hai hodc
nhiéu thoi diém khac nhau dua vao viéc phan
loai thyc vat trén anh va hién trudng, sau do
chong ghép ban dd dé tim ra su thay d6i trong
cac hé thong str dung dat. Thay dbi tién phan loai
1a phat hién nhiing thay d6i trude phan loai lién
quan téi cac phuong phap phuc tap va sinh ly
hoc hon. Tuy nhién, phuong phap nay nhay cam
trong viéc giai doan anh, c6 thé cho thiy nhiing
bién dong nho vé hién trang st dung dat ma
phuong phap sau phéan loai khong thé kiém tra
duoc.

Vé 1y thuyét, ching ta khong thé kiém ké
dugc tong trit lwong sinh khdi hay nhiing thay
d6i vé trir lugng cac bon thong qua cong nghé
vién tham mot cach truc tiép. Pé kiém ké duoc
trit lugng cic bon va nhiing thay ddi trir lugng
cac bon qua cac giai doan, dir liéu vién tham
duogc st dung két hop véi cac dit liéu vé chi tiéu
sinh trudng cua cay dugce luu gilr trong thoi gian
dai, hodc st dung tryc tiép cac phuong trinh
tuong quan duoc thiét 1ap nho phuong phap diéu
tra hién truong va cac dic trung gian tiép nhu chi
s tan, chi s6 14 ... Két hop véi cac dir liéu trén,
vién tham c6 thé ngoai suy két qua trén cac dién
tich rong lon va quang thoi gian dai hon.

2.2. Phim mém tinh todn phdt thdi cdc bon
ALU

Phin mém ALU duoc xdy dung tir cac
phuong phap do IPCC cung cap, bao gdm
Huéng din Kiém ké KNK quéc gia IPCC 1996,
Huodng din thuc hanh tét vé su dung dat, thay
ddi st dung dat va lam nghiép IPCC, 2003.
Trong mot s it truong hop, nguoi dung cé tuy
chon 4p dung phuong phap tiép can khi lam viéc
v6i phan mém ALU [9].

ALU cung cép cong cu dé tinh toan phat thai

KNK khong phai CO, dua trén cac phuong phap
d6t sinh khdi tir Huéng dan sira d6i nam 1996,
chi danh cho muc dich danh gia. IPCC da phat
trién cac phuong phap cho ngudén nay trong
IPCC 2006, phan mém ALU ludn duoc cap nhat
theo cac hudéng dan méi ciia IPCC. Tuy nhién
céc két qua tinh toan phat thai KNK trong linh
vue LULUCF s& két hop vai két qua tinh toan tir
nong nghiép va cong nghi€p thanh phat thai
chung phuc vu bao céo qubc gia [9].

3. Quy trinh dé xuit tinh toan phat thai
khi cac bon sir dung phin mém ALU dua trén
dit litu anh vién tham trong linh vuc
LULUCF

Duya trén co so tai muc 1, cac budc tinh toan
phat thai khi cac bon st dung phan mém ALU
dya trén dir liéu anh vién tham trong linh vuc
LULUCF dugc mo ta bang quy trinh tai Hinh 1,
trong do:

a) Dt li¢u anh vién tham: Dir liéu anh vién
tham duoc thu thap tai 02 (hai) thoi diém cach
nhau 10 ndm va dam bao nguyén tic déng nhat,
nhat quan vé dir liéu.

b) Thu thap, chuin hoa dit liéu thd nhudng,
sinh thai/khi hau: Thu thap, xt ly dir li€¢u phan
ving thd nhudng, sinh thai/khi hau [3]; tit ca cac
file dir liéu thu thap dugc (vector va raster) déu
phai chuyén vé mot hé toa do théng nhét
VN2000, mti 6 do, kinh tuyén truc 1050, Sau d6
chuin héa, chuyén dudi dang .shp trén phin
mém GIS.

¢) Xt ly va phan loai anh:

- Xt 1y dit liéu anh vién thdm nham tao anh
ddng nhat, loai bo anh hudng ctia may dén chat
lugng dir liéu, tao ra anh t6 hgp mau khong may
cho khu vuec tinh toan.

- Phén loai anh: St dung phuong phap phan
loai ngu nhién dé phan loai anh, khoa phén loai
1a bd mau phan loai phu hop. Sau dé, danh gia
d6 chinh x4c, tin cdy cua két qua phan loai [12].
Céc 16p dit lidu dugc phan loai theo loai, thé loai
theo huéng dan ctia IPCC va cic quy dinh phan
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loai d6i twong ty nhién caa Viét Nam [3], [4].

Anh vién tham Thu thap, _chuén hoa
02 thoi diém dix liéu tho nhudng,
l sinh thai’khi hdu

Xt Iv va phan
loai anh

——

Hién trang Hién trang
lép phu lép phu
théi ky 01 théi ky 02

|
Biél_l dong 16p phu mat
dat gifra 02 thon ky

Tich hop, xi¥ I tong hop trong
CSDL/ Xdy dung teép dir Ligu
chudn dAu vao phan mém ALU

}

Tinh todn phat thai KNK
trong phan mém ALU

!

Bao cao phat tha
cdc bon

Hinh 1: Quy trinh dé xudt tinh todn phat thai
khi cac bon sir dung phan mém ALU
s dung dir liéu anh vién tham trong linh vuc
LULUCF

d) Hién trang l6p phu thoi ky 01, 02: Sau khi
nhap két qua phan loai, xay dung b6 dir liéu 16p
phu 02 thoi diém cing cong tac danh gia do
chinh xac, gop cac ving theo yéu cau ty 18 can
thanh lap.

d) Bién dong 16p phu mit dat: Nhap, chong
ghép dir liéu 16p phua 02 thoi ky va tinh toan,
chiét tach bién dong.

e) Tich hop, xir 1y tong hop dir liéw/ Xay
dung tép di li€u chuan dau vao tinh toan ALU

Tép dir liéu hoat dong, chuén dau vao tinh
toan phat thai khi cic bon bang phan mém tinh
toan ALU, dugc xdy dung tu dir liéu bién dong
10’p phu mat dit theo chu ky, dit liéu phan ving
thd nhudng va khi hau/sinh thai. bay la budc doi
hoi do chlnh xéc cao. Cong viée gdm co chuyén
dir liéu vé khuon dang dir liéu cua CSDL va
chinh hop tuong quan v& mit quan hé khong
gian giita cac ddi tuong dia ly.

g) Tinh toan phat thai trong phan mém ALU

Dé thuc hién cOng tac tinh toan phat thai cac

bon, trudce ti€n phai thuc hién cac budc: Cai dat
nim kiém ké; Chon qudc gia kiém ké va xay
dung dir liéu chung cho qudc gia; Cai dit tén
ngudi sir dung dé tao ra co so dir lidu nguoi ding
trong phan mém ALU. Sau dé, viéc tinh toan
phat thai trong phan mém ALU thuc hién kiém
tra tinh chinh xac cac sb liéu trong bang s liéu
dau vao lién quan dén nhap liéu hay do 13i phan
mém. Cong viée tiép theo 1a chay phan mém va
xuat két qua phat thai.

4. Két qua va danh gia két qua
4.1. Dt ligu dau vao:

- Dit lidu anh vién tham Landsat cic thoi ky
2002, 2012 [5], [6];

- Dit liéu phan ving thd nhudng;

- D@t liéu phan vung sinh thai/khi hau;

- Pham vi thuc nghiém trén pham vi phan dat
lién toan quoc;

- Cac nhom 16p dir li€u 16p phu dugc st dung
theo quy dinh cua IPCC voi dac thu Viét Nam,
bao gom: Dat ring; dat trong trot; dat dong cd;
dat ngap nuoc; dat ¢ (dan cu va co sé ha tang),
dat khac.

4.2. Két qud thwe nghiém

- Tir két qua xir Iy anh thoi diém 2002, thu

duogc hién trang 1op phua véi 06 chi tiéu tai Hinh
2.

Hinh 2: Minh hoa co so dir liéu hién trang lop
phu mat dat tir anh Landsat
(nam 2002)
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- Tur két qua xur 1y anh thoi diém 2002, thu
duoc hién trang 16p phu voi 06 chi ti€u tai Hinh
3.

Hinh 3: Minh hoa co so dir liéu hién trang lop
phu mat dat tir anh Landsat
(nam 2012)

- Chdng ghép, chiét tach, thanh lap bién dong
16p phu thoi ky 2002 — 201, thu dugc bién dong
tai hinh 4.

Hinh 4: Minh hoa co sé di liéu bién dong lop
phii mat ddt thoi ky 2002 — 2012

Danh gia do chinh xic phan loai cac ddi
tuong trong nghién ctu st dung phuong phap
ma trén sai s6 Kappa Khat. Budc dau tién trong
qué trinh kiém dinh 1 xac dinh cac khu vuc co
anh d0 phan giai cao trén Google Earth nam

2002 va 2012. Piém kiém tra duoc tao ngﬁu
nhién trong phﬁn mém GIS, sau d6 duge tao
thanh cac vung dém kich thudc 2ha. Cac vung
dém nay duoc trich xuit va nap vao Google
Earth. Qua cac phan tich tryc quan trén anh, tinh
chat ctia 16p phit duge gan vao cac diém kiém tra
ngau nhién. SO lugng diém kiém tra nay sau do
dugc kiém dinh thudc tinh mot 1an nita voi dix
liéu ban d6 dia hinh cung thoi diém. Qua trinh
kiém dinh duoc thuc hién cho toan khu vuc trén
tong s6 231 diém 1dy mau cho nam 2002 va 234
diém cho nam 2012. Két qua dat do tin cay dén
68% cho ca 2 thoi ky cho thay phuong phap nay
dat giéi han do chinh xac kha cao. Két qua xay
dung bo dir liéu 16p phu LULUFC xay dung theo
huéng dan cua IPCC da thé hién dy du toan bo
cac ddi tuong phu mat dét chinh, cac d6i tuong
nay déu dé dang thu nhan duogc tir anh vién tham.

b) Két qua tinh toan phat thai cac bon

Str dung két qua dau vao 1a sb liéu dau ra
ph?m mém ArcGIS sir dung dit liéu vién tham
Landsat, phan vung thd nhudng va khi hdu/sinh
thai, sau khi tinh toan bang phin mém ALU,
tong lwong phat thai am (hdp thuy) KNK trong
linh vuc LULUCF 14 34,2 triéu tdn CO,td dugc
thé hién trong Hinh 3. Trong d6, dét rimg va dat
tréng trot 1a cac tiéu linh vuc hip thu KNK véi
luong hap thy lan luot 13 34,5 triéu tan CO,td va
2,3 triéu tAn CO,td. Cac tiéu linh vuc phat thai
KNK 14 dat co véi 0,6 triéu tin CO,td, dat ngap
nude véi 0,97 tridu tin COxtd, dit & véi 0,96
tridu tdn CO,td va dat khac v6i 15,3 nghin tin
CO,td.

5
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Hinh 5: Két qua tinh todn phat thai KNK trong
linh vuc LULUCF bang phan mém ALU
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5. Két luan

Cong nghé vién tham da tro thanh cong cu
hitu dung trong tinh toan phat thai cac bon boi
tinh minh bach, d¢ chinh xac, da thoi gian, do
phii rong. Bé kiém ké duoc trir lugng cac bon va
nhing thay ddi trir lugng cac bon qua cac giai
doan, cong nghé vién tham khong thé tinh toan
tryc tiép ma duoc st dung két hop véi pham
mém chuyén udc tinh ham lwong phat thai cac
bon nhu ALU.

Viéc d& xuét va thuc nghiém quy trinh tinh
toan phat thai cac bon trong linh vuc LULUCF
cho thiy thong tin 16p phu mat dat chiét tach tur
anh vién tham dat do chinh xac cao, hiru hiéu xac
dinh dién tich bién dong cua cac d6i twong 16p
pht. Viéc 4p dung cong nghé vién tham con gitip
Viét Nam thuc hién cac hoat dong giam sat, theo
ddi phat thai va hip thu KNK trong qua trinh
hoach dinh st dung dat, thay ddi st dung dat va
1am nghiép. V& lau dai, cac nguon thong tin, s6
lidu kiém ké KNK véi d6 chinh xéc cao gitp xac
dinh lugng phat thai va hap thu cac bon trong
linh vuc LULUCF gitp quén tri lugng phat thai
dinh lugng tham gia thi truong cac bon trong
tuong lai.

Bai bao dugc hoan thanh véi cac tu liéu tu
nhoém nghién ctru thude dé tai “Nghién ctru tinh
toan ham lugng phat thai cac bon str dung tu licu
vién tham phuc vu viéc kiém ké KNK. Thuc
nghiém anh VNREDSat-1 va cac ngudn anh hién
¢6 tai Viét Nam”, ma s6 VT-UD.06/17-20, thudc
Chuong trinh KH&CN cap Quéc gia vé Cong
nghé vil try, giai doan 2016-2020, mi sd
CNVT/16-20.0O
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Nghién ctiu - Ung dung

Summary

Ability of carbon emission estimation in the field of land use, landuse change and forestry
by using remote sensing data

Le Quoc Hung

National Remote Sensing Department, MONRE
Vu Thi Phuong Thao

Hanoi University of Mining and Geology, MOET
Tran Thu Huyen

Climate Change Deparrtment, MONRE

The estimation of greenhouse gas emission in general, carbon emission in particular in the field
of land use, land use change and forestry was recommended by using advanced technology to build
input data. Remote sensing technolog with transparency, multi-time and wide coverage is useful in
this direction. The article focuses on ability of carbon emission estimation in the field of land use,
landuse change and forestry based on proposed technical process and the greenhouse gas emission
estimation software ALU with input data that extracted from remote sensing data. The result was
used in the second times of Vietnam biennial update report to the United Nations Framework
Convention on Climate Change that included content, updated information of greenhouse gas emis-
sion.O

XU HUONG PHAT TRIEN PHUONG PHAP PPP.......
(Tiép theo trang 10)
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Summary

Tendence of development of PPP method based on the network of CORS
Ha Minh Hoa

Vietnam Institute of Geodesy and Cartography

At present widely development of PPP method on processing of GNSS data based on effective
exploitation of CORS stations, esspecially long with service of IGS products, is modern tendency
since 2000. Advantage of PPP method allaw to get fast results of point positioning at level of dm —
cm during 30 minutes. With purpose of GNSS development, research on PPP method allow to
improve on study, application and education works in Vietnam.O
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