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VISUALIZATION OF CARBON STORAGE INDEX ON A DIGITAL
MAP BASED ON CLIMATE AND SOIL DATA IN HUE CITY

TRUC QUAN HOA DU LIEU CHI SO LUU TRU CARBON TREN BAN DO
SO DUA VAO SO LIEU KHi HAU VA DAT TAI THANH PHO HUE

Ping Vin Thing, Lé Nguyén Minh, Tran Thi Phwong Thanh, Trin Vin Tuin Phong,
Tran Cao Thuc Uyén, Hoang Ngoc Minh, Pham Thi Lé Na, Nguyén Thi Ha Phwong
Khoa K¥ thuat va Cong ngh¢, Dai hoc Hué

ABSTRACT: Currently, in the context of rapid urbanization in Hue City, managing and
reducing carbon emissions has become an urgent requirement to move toward sustainable
development and the establishment of a Net-Zero Carbon City (NZCC). Urban vegetation, with its
diverse ecosystems, functions as anatural “carbon bank, ” yet effective tools to assess and visualize
its carbon storage capacity are still lacking. This study aims to develop an interactive digital map
to visualize the carbon stock of vegetation in Hue. Based on a database compiled from biodiversity
and soil indicators, this map will serve as a decision-support tool, enabling urban managers and
planners to formulate effective strategies for protecting green spaces, enhancing carbon
sequestration, and promoting sustainable city development.

Keyword: Carbon stock, digital map, daycent model.

Tém tit: Trong boi canh do thi héa nhanh chéng tai thanh phé Hué, viéc quan Iy va giam thiéu
phat thai carbon da tré- thanh mét yéu cau cdp thiét dé hirdng t6i muc tiéu phat trién bén viing va
xdy dung Thanh phé Carbon bang khéng (Net-Zero Carbon City - NZCC). Tham thuec vit do thi voi
hé sinh thdi da dang, dong vai tro nhw mét "ngan hang" carbon tw nhién, nhung hién tai van con
thiéu cdc cong cu hiéu qua dé danh gid va triec quan héa kha nang luu trit carbon ciia chiing.
Nghién civu nay sé xdy dung mot ban do s6 twong tdc dé truec quan héa triv lwong carbon ciia tham
thiee vt tai Hué. Dura trén co sé dik liéu dwoc téng hop tir cac chi 56 vé da dang sinh hoc va dat, ban
do nay sé la mot cong cu hé tro ra quyét dinh, gitip cdc nha quan Iy va quy hoach dé thi xdy dung cdc
chién lwoc hiéu qua dé bao vé khong gian xanh, ting cuong hdp thu carbon va phdt trién thanh pho
bén viing.

Tir khéa: Trit livong Carbon, ban do s6, mé hinh daycent.

1.PATVANDE

Quaé trinh cong nghiép hoa va do thi
héa toan cau d 1am gia ting déng ké lugng
khi thai nha kinh, dat ra théch thtc 16n déi
v&i muyc tiéu bén viing va ing phé voi bién
ddi khi hau. Trong bdi canh d6, cac hé sinh
thai tu nhién, dédc biét 1a tham thuc vat trong
cac khu d6 thi, dugc cong nhén rong rai vé
vai trd quan trong trong viéc hap thu va luu
trir carbon, gép phan giam ndng do6 CO2

14

trong khi quyén.

Trén thé gidi hién nay, cac nghién ctu
vé luu trit carbon da phat trién tir quy mo
giam sat toan cau bang cong nghé vién tham,
tiéu biéu qua cac du 4n nhu cia REDD+ hay
NASA, sang hudng chuyén sau hon vao
timg hé sinh thi cu thé. Cac cong trinh khoa
hoc da tap trung lam rd kha nang luu triv
carbon trong dit [1], vai trd ctia cdy xanh do
thi [2] hay anh hudng cta cac yéu td dia hinh



nhu d6 cao dén sinh khéi rimg [3]. Su tién bo
ctia hé thong thong tin dia 1y (GIS) va cac
cong ngh¢ mo hinh héa da trd thanh cong cu
khong thé thiéu, gitip cdc phan tich ngay
cang chinh x4c va da chiéu.

Cung bét nhip v6i xu hudng do, cac
nghién ctru tai Viét Nam cling da rng dung
thanh cong cac cong nghé tién tién dé danh
gia trit luong carbon trong bdi canh dia
phuong. Céac cong trinh dang chu y da
lugng hoa dugc sy phat thai carbon do thay
d6i st dung dat [5] hay két hop dir liéu
radar vé tinh v&i GIS dé 1ap ban d6 sinh
khoi rung [6]. Tuy nhién, du dat duogc
nhirng tién b trong viéc udc tinh, mot
khoéng trng quan trong van con ton tai d6
1a viéc thiéu cac cong cu truc quan hoa dit
liéu hiéu qua dé hd tro cong tac quy hoach
va quan ly tai cac d6 thi dac thu nhu thanh
phé Hué. Chinh vi vdy, nghién ctru nay
duoc thuc hién nhim phat trién phuong
phap bién cac dir liéu carbon phuc tap
thanh ban d6 sd truc quan, cung cap mot
gbc nhin téng thé va hd tro thiét thuc cho
cacnha quan ly tai dia phuong.

2. CAC MO HINH TiNH TRU LUQNG
CARBON VA MO HINH NOI SUY
KRIGING

Trong nghién ctru nay, chiing t6i nghién
ctru ba mo hinh DayCent, RothC va DNDC
trén cting mot nén 1y thuyét va bo dir liéu dé
1am co s tinh toan trit lrong Carbon va cudi
cling chon mé hinh pht hop dé xay dung.
2.1.M06 hinh DayCent

Mo hinh DayCent cung voi tién than
ctia n6 1a Century, duoc phét trién boi Dai
hoc bang Colorado (CSU) trong hon 40
ndm va da dugc cong nhan rong rai trong
cong ddng khoa hoc. Mirc d6 tin cdy ctia n6
dugc minh chimg qua viéc str dung nhit
quan trong cac tai liéu khoa hoc dugc binh
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duyét, thuong xuyén vuot qua cac mo hinh
khac nhu DNDC va RothC.

DayCent coi carbon dit gém nhiéu
ngan phan huy nhanh, cham va bén, mdi
ngay tinh luong carbon mét dua trén nhiét
do va am dat, cong v6i carbon nhép tur hitu
co. Tir d6 cap nhat SOC theo timg tang dat
cho mdi 6 lu6i. Pau vao ciia mo hinh gom
thoi tiét ngay v6i nhiét d6 cuc dai, nhiét do
cuc tiéu va luong mua hay dat theo 16p véi
thanh phan cat limon sét, khéi luong riéng
dat, do sau 16p, SOC ban dau va néu co thi
thém pH.

DayCent-CABBI

Michaelis-Menten SOM Sub-Models

First-Order

Hinh 1. So d6 m6 ta quy trinh chay
mo hinh Day Cent

Qua trinh moé phong SOC bang
DayCent, gom cac budc:

e Nhap dit liéu dau vao
Khi hau hing ngay;
Thudc tinh dat;
Quan ly canh tac.
Spin-up: Chay mé hinh dai han dé
dua SOC vé trang thai cin bing ban dau.

e Hiéu chuin (Calibration): Diéu
chinh tham s6 dé khép v6i SOC thuc do.

e Chay mo phong cackich ban

- Kichbanhién trang;

- Kich ban thay ddi quan ly (no-till,
cover crop...).
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o Xuitkétqua

- SOCténg;

- SOCtichliiy rong;

- Phét thai CO. tir dt;

- Cacpool carbon.

e Phén tich d6 nhay & bat dinh (néu
cO).

2.2. M6 hinh RothC (Rothamsted
Carbon Model)

RothC dugc phat trién tai Rothamsted
Research tir cudi thap nién 1980, phd bién
trong thap nién 1990 (bién thé RothC-
26.3), tré thanh mo hinh chuin muc dé theo
doi carbon hitu co dat (SOC) theo thang.
Muc d6 tin cdy cua RothC thé hién qua mat
do trich dan cao va mtec str dung rong rai
trong céc cong bd binh duyét ciing nhu cac
téng kiém ké SOC quéc té.

M0 hinh ciing chia thanh c4c ngan c6
tdc d6 phan hity khac nhau va mdi thang cap
nhét ting giam dya trén nhiét do, luong
mua va ty 1& sét, dong thoi cong phan
carbon dua vao dat tir rom ra hodc phan
chudng. Pau vao ctia md hinh co ban ciing
g6m khi hau theo thang, ty 18 sét, SOC ban
dau va luong carbon nhip theo thang.
RothC chay rét nhanh va nhe, phit hop lam
duong chuan hozc quét rong SOC dai han.
2.3. M6 hinh DNDC (DeNitrification-
DeComposition)

DNDC dugc khdi xudng dau thap nién
1990 do nhém cua Changsheng Li va cong
su, dugc phat trién lién tuc nhu mot mod
hinh giau co ché cho chu trinh nito va khi
vét & theo hang gid. DNDC da dugc cong
d6ng khoa hoc thira nhan thong qua nhiéu
nghién ctru va cac ing dung danh gia phat
thai N trong nobng nghiép.

DNDC mé phong phan huy va chuyén
héa carbon trong dit theo ting budc mo
phong, sir dung nhiét do dat, do am va tinh
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chat dat dé cap nhat trir luong SOC theo
ting tang va cho timg 6 ludi. Pau vao cla
mo hinh gdm thoi tiét theo ngay, thudc tinh
dat gdm két cdu, khéi luong riéng dét, SOC
ban dau, pH, che phu hodc ciy trong va
luong carbon dua vao dat & mirc co ban.

Béang 1. So sanh 3 md hinh DayCent,

RothC va DNDC
Tc‘lf]“ DayCent | RothC DNDC
Mo phong | 14 hang | M6 phong
donghoc Y,
(': va N chu trinh chi tiet C-
R Carbon N trong
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, , o trong dat dat, dac
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Mic
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Dix A
liu | Khihgu, | Khihgu, (gi‘ 31?
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Dua trén két qua so sanh trong Bang 1
va tong hop cac nghién ctru khoa hoc trong
nudc va quéc té, mo6 hinh DayCent dugc lua
chon la cong cu tinh toan trinh lugng
carbon phtt hop dé xay dung ban do s6 cho
tinh Thira Thién Hué. D¢ tin cdy cua mo
hinh DayCent di dugc khing dinh qua
nhiéu nghién ctru peer-reviewed, dong thoi
mé hinh nay dd duoc ap dung phd bién
trong cac nghién ctru chuyén sau vé luu trix
carbon tai Viét Nam ciing nhu trén thé gi6i.

DayCent can bang tdt gitra do chi tiét
clia tinh ton va hiéu suit mé phong theo
budc thoi gian hang ngay, thich hop véi dac
tinh khi hau nhiét d6i gié mua va sy bién
dong phtre tap cta hé sinh thai da dang tai
Thira Thién Hué. Dt liéu dau vao ctiia mo
hinh v6i khi hau hang ngay, déac tinh da
dang ctia dét dai (bao gdm dét cat axit va dat
ngdp nudc), cling nhu hoat dong quan ly
nong 1am thyc hién trén dia ban rat phi hop
voi bd dir liéu thuc nghiém thu thap duoc
tai Hué.

Dac biét, kha nang mo6 phdéng cac khi
vét nhu nito oxit (N20, NOx) va methan
(CH4) thong qua qua trinh nitrat hoa, khir
nitrat va methanogenesis giip mé hinh
danh gia toan dién anh hudng ctuia hé sinh
thai va cac hoat dong canh tac dén phat thai
khi nha kinh. Diéu nay gitp DayCent try
thanh cong cu ly tuong dé hd tro cac chién
lwgc phit trién bén viing va quan 1y bién doi
khi hau tai khu vuc c6 da dang sinh thai nhu
Thira Thién Hué.

2.4. Mo hinh Kriging

Kriging 1a mgt mo hinh ndi suy
thugc dia thong ké (Geostatistics), ding
dé du doan gia tri cia mot bién tai vi tri
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chua biét dua trén mbi quan hé khong
gian giita cac diém da do dac. Pay la
mot trong nhitng phuwong phap ndi suy
manh nhét va chinh xac nhit khi dit liéu
co tinh tuong quan khong gian.

Kriging dua trén gia dinh céc
diém gan nhau c6 xu hudng gidng nhau
hon cac diém xa nhau. Mbi quan hé do
dugc mé ta bang ham variogram (ham
ban phuong sai khong gian). Du doan
gia tri tai vi tri moi theo cong thuc 1:

Z"(x0) = Xi=q AiZ(x;) (D

Trong do:

Z(x;) 1a gia tri do tai diém tht i, A;1a
trong s6 (tinh theo variogram, khong
nhu IDW), Z*(x,) la gia tri du doan.
Trong sb6 duoc lua chon dé dam bao ude
luong tuyén tinh t6i wu, khong chéch va
¢6 phuong sai du doan nho nht.
Variogram 14 thanh phan cét 16i cua
Kriging, dugc md ta mic d§ khac biét
cua gia tri theo khoang céach (cong thirc
2):

y(h) = Tl(h)z:(i,j)[z(xi) - Z(xj)]z (2)

Tu variogram thuc nghiém, ta hiéu
chinh thanh cac mo6 hinh tuong tng:
Spherical, = Exponential, = Gaussian,
Linear. Variogram cho biét ban kinh
twong quan, phuong sai, nhiéu hodc sai
s6 do.

Trong bai bao nay, chung téi sur dung
mo hinh noi suy Kriging dé chuyén doi
cac gia tri carbon dugc mo phdng tai
cac diém mo phong trén toan bo khu
vuc nghién ctru dé tao ban do tinh.
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3. QUY TRINH THU THAP DU
LIEU PAT, THOI TIET VA THONG
TIN THUC VAT:

3.1. Quy trinh thu thap dir liéu dat

Khi thiét 1ap dir liéu dau vao cho
mé hinh DayCentAl, cin cung cap
thong tin vé két cdu dat dudi dang ty 1é
phan trim ctia cac thanh phan cat (sand)
va sét (clay), dugc biéu dién dudi dang
phan sb trong khoang tir 0.0 dén 1.0 cho
ting 16p dat trong tép dau vao. M6 hinh
s€ tu dong tinh toan ty 1€ bui (silt) dua
trén cong thuc 3:
silt=1.0—(sand+clay)\text {silt}=1.0(\text
{sand}+\text{clay} )silt=1.0—(sand+clay) (3)

Khong nén s dung cac khoang phan
tram rong theo phan loai két cdu dat cua
USDA; thay vao do, can lwa chon mot
gia tri dai dién cy thé cho timg 16p dat.
Vi duy, d6i v6i 16p dat c6 thanh phan chi
yéu la cat (Sand), c6 thé nhap gia tri
0.92 cho cat va 0.03 cho sét; md hinh s&
tu dong tinh bui 1a 0.05. Tuong tu, voi
16p dét sét (Clay), gia tri nhap c6 thé 1a
0.22 cho cat va 0.56 cho sét, dan dén gia
tri bui duoc tinh 1a 0.22.

Viéc xac dinh chinh xac thanh
phan két cau dat 1a rat quan trong, vi cac
thong s6 nay anh huong tryc tiép dén
qua trinh mé phéng dong chay nudec,
nhiét do dat, cling nhu tbe do phan hay
vét chét hitu co trong mé hinh.

Thong tin dat dugc trich xuét tir co s&
dir 1iéu SoilGrids béng cach sir dung toa do
dia ly (vi d9, kinh d6) cua diém nghién ctru.
SoilGrids cung cp cac 10p dit liéu khong
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gian toan cau v4i d6 phan giai cao, bao gdm
cac thude tinh dit nhu ham luong cat, sét,
pH, chét hitu co... & cac d6 sau khac nhau.
Dir liéu duoc léy thong qua API hodc tai
tryc tiép tir trang web SoilGrids dugc tich
hop bén trong hé thong DaycentAl Két qua
tra vé s& 1a dir liéu dang object cho ting
diém toa do diali.

3.2. Quy trinh thu thap dirliéu thoi tiét

Mb hinh DayCentAl yéu cau dit liéu
khi twong hang ngdy duoc t6 chuc trong
mot tép thoi tiét dinh dang .wth. Trong file
dirlidu thoi tiét, cac truong dir liéu bt bude
va phai dugc sap xép theo thu ty sau:

1)Ngay (1-31).

2) Thang (1-12).

3)Nam (4 chir sd).

4) Ngay trong nam (1-366; ddi voi
nam nhuén cin c6 di1 366 ngay).

5) Nhiét d khong khi tbi da (°C).

6) Nhiét do khong khi tdi thiéu (°C).

7) Luong mua (cm).

Néu mét gia tri hang ngay cho nhiét
d6 tbi da, tdi thiéu hodc lugng mua bj thiéu,
gia tri do can duoc dat 12 -99.99 trong tép.
Trong trudng hop nhiét d6 bi thiéu, mé hinh
s€ sir dung gid tri trung binh thang tur t&p
<site>.100. Néu lugng mua bi thiéu, gia tri
cho ngay d6 s& duoc gan 12 0.0. Luu y ring
cac gia tri thiéu khong duoc chip nhan dbi
Vi céc cot tiry chon bo sung (néu co).

Dit ligu thoi tiét can thiét c6 thé dugc
trich xudt tir hé thong NASA POWER
(Prediction of Worldwide Energy
Resources), sir dung ngudn dit liéu tai phan
tich MERRA-2. Hé thong nay cung cip cac



bién khi hau hang ngay véi do phan giai
khong gian phu hop cho mé hinh sinh thai
nhu DayCentEVI, bao gém nhiét do cuc tri
valugng mua.

Dirliéu dugc truy cap thong qua:

e Giao dién web cua NASA POWER
Data Access Viewer.

o API RESTful cho ty dong héa qua
trinh thu thap.

e Cac thu vién hd tro trong R (nhu
nasapower) hodc Python (nhu power-api-
wrapper hodc truy van HTTP truc tiép).

Sau khi tai vé, dir ligu can duogc
chuyén dbi sang don vi pht hop véi mé
hinh:

e Luong mua tir mm sang cm.

e Dinh dang thoi gian can dugc xir ly
dé khép voi yéu cau cot: ngdy, thang, nam,
ngay trong nam.

Viéc st dung NASA POWER cho
phép thu thap dit liéu khi twong nhat quan,
dang tin cdy va ddc biét hiru ich cho cac khu
vuc khong c6 tram khi teong mat dat.

3.3. Quy trinh thu thap dir li¢u canh tac

Dit liéu canh tac dau vao cho mé hinh
DayCent gom c6 thu thap dir liéu tir 3 khu
vuc chinh nhu sau:

Rirng tw nhién: Thu thap dir lidu vé
thanh phan cay (14, r& min, canh nho, gd
16n, ré tho) véi cac ty 1é C/dinh dudng va
phan bé C cho ting bd phan. Quén 1y ring
qua cac su kién nhu chon loai cay, lich phat
trién, thu hoach qua, loai bo cdy va chay
rung. Dit li¢u thuc dia gém loai cay, mat do
choi, do pht, sinh khdi kho, ham lugng
carbon hitu co va tong trit lugng carbon.
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Dit néng nghiép: Thu thap thong tin
vé cac loai cdy trong hodc dong co véi cac
tham s6 nhur ty 18 C/dinh dudng, téc do ting
truong, chu ky séng phenology, san luong
tiém nang, gidi han dinh dudng va ¢ dinh
dam cong sinh. Quan 1y cdy trong qua cac
su kién gieo trong, phét trién, thu hoach,
lam dt, bon phan, thém vat chét hitu co va
chén tha.

Khu vwc thanh thi: M6 hinh khong
mo phong truc tiép thuc vat thanh thi ma tap
trung danh gia tac dong phat trién do thi 1én
thuc vat ty nhién va nong nghiép. Dit liéu
d6 thi cht yéu dugc 14y tir phan tich khong
gian dat véi loai hinh bé mit nhan tao, dong
thoi loai trir hodc hiéu chinh tham sé thyc
vat dé phan anh suy thoai hé thyc vat do d6
thi hoa.

3.4. M0 phoéng tinh toan trir lugng Carbon

Mo hinh DayCentAl duoc ap dung dé
mo phong céc chi sb trit luong carbon chi
tiét theo timg diém va timg tang dat. Tuy
nhién, ¢ mé rong danh gia trén quy mo
tinh, cac diém mé phdng roi rac can duogc
tong hop va khong gian hoa.

Phuong phap udc luong trit lugng
carbon hiru co trong dat (OCS) dua trén cac
dic tinh dat 1a mot cong cu bd sung, giup
tinh todn nhanh va téng quan trir lugng
carbon ¢ quy mo rong. Cong thuc tinh OCS
phé bién duge st dung nhu sau:

OCS=1071xORC*BLDx(100—CRF)xHOT
Trong do:

- OCS 1a trt lwong carbon hitu co
trong dét (tan/ha).
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- ORC 14 ndng do carbon hitu co
trong dat (g/kg hodc %o, phan nghin).

- BLD: Khéi luong riéng cua dat
(kg/m?3).

- CRF: Ty 1& vat liéu tho trong dat
(%).

- HOT: Do day tang dat (cm).
4.CAIPAT CHUONG TRINH

Mo hinh tong quan ctia bai toan dugc
thé hién trong Hinh 2. Di liéu vé dat, thoi
tiét s& dugc dua vao sau d6 qua méd hinh
Daycent dé tinh toan trir luong Carbon.
Khi c6 trit lwong Carbon chiing ta s€ di xay
dung ban d6 tinh thong qua mé hinh noi
suy Kriging va cudi cing s& dugc truc
quan thanh ban d6 s6 dé dé dang quan sat
vasu dung.

Xay dung cac diém dir liéu toa do dia

ly ban dau bang cach tao 300 diém long-lat
trong khu vue Thanh phd Hué (Hinh 3).
Dir ligu dét (Hinh 4) duoc thu thip bao
gom: thanh phan cat, sé:[, bui, pH, ham
lugng carbon hitu co, khdi lugng riéng tir
SoilGrids duya trén toa do dialy.

M6 hinh Daycent

M®& hinh néi suy

Trwc quan hoéa Kriging

Hinh 2. M6 hinh tong quan bai toan

Hinh 3. Xay dyng 300 dié¢m long-at

Dit liéu thoi tiét hang ngay tir NASA-
POWER duoc thé hién trong Hinh 3 dugc
thu thap bao gdm cac thong tin: nhiét d6 cuc
dai, cuc tiéu, lvong mua; xtr ly dinh dang
chuan Dit liéu sinh khéi, dat thuc dia tai
Hué. T4t ca duoc chuan hoa theo chuan dau
vao cua mod hinh Daycent. Dir li¢u dugc xu
ly chuin héa dwoc dua vao md hinh
Daycent d¢ tién hanh mo phong tinh toén
luong carbon tich liy/mat di do cac hoat
d6ng 6 ting diém dit lidu

Hinh 4. Dit liéu dat



Hinh 5. Dt liéu thoi tiét

Két qua md phong dugc khong gian
héa, tong hop tao ban d6 sb twong tac trix
lugng carbon cua tham thyuc vat do thi Hué.
Lap ban do tinh: sir dung ndi suy Kriging
cho phép chuyén ddi cac gia tri carbon
dugc mod phong tai cac diém moé phong trén
toan by khu vuc nghién ctru. Noi suy
Kriging 1a phuong phap thong ké khong
gian, cho phép udc lugng gia tri carbon tai
cac vi tri chua khao sat dua trén cac diém
mau di cé, déng thoi cung cip udc lugng
sai s cho két qua noi suy. Viéc két hop mo
hinh DayCent va n6i suy Kriging Ia
phuong phap hiéu qua dé hién thi dir liéu
carbon toan tinh Thira Thién Hué, giup
chuyén ddi dit liéu rdi rac thanh ban d6 lién
tuc, chinh xac va truc quan.

Chuong trinh duoc thiét ké chia
thanh cac viing chirc nang chinh:

Thanh tiéu dé: Hién thi tén chuyén dé
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“Bén d6 Carbon hitu co trong dat” gitip nguoi
ding luén biét noi dung dang khai thac.

Tabs chirc niing: Gom cic muc nhu
Ban dd Carbon theo nam, Biéu dd theo thoi
gian cho phép chuyén giita cac ché d9 hién
thi va phan tich s6 liéu (Hinh 6, 7).

Trir lugng Carbon hitu co (SOC)
trong dat tir nam 2020 dén 2024 duogc thé
hién trong Hinh 6. Biéu dd cho théy su khac
biét ro rét gitta cac ving. Tuyén cé gia tri
cao nhat duy tri mtrc SOC vuot trdi so voi
cac khu vuc con lai, dao dong quanh 6.1 -
6.3 trong giai doan 2020 - 2023 va tang
manh 1én khoang 6.6 vao nim 2024, thé
hién xu hudng gidm nhe roi phuc hoi va dat
dinh vao cubi ky. Nguoc lai, phan 16n cac
khu vure khac c6 gia tri SOC thap hon nhiéu,
cha yéu nam trong khoang 0.2 - 0.8 va chi
bién dong nhe theo thoi gian, khong xuét
hién su ting trudng dang ké. Nhin chung,
biéu db phan anh sy phan héa 16n vé trix
luong Carbon hitu co gitra cac vung cua TP
Hué, ddng thoi cho thiy xu hudng tich liy
SOC tang tré lai vao nam 2024, c¢6 thé lién
quan dén cai thién trong quan ly dat hodc
gia ting che phu thyuc vat.

Trong Hinh 7, trit lugng Carbon trén
thanh phé Hué dugc thé hién trén ban do sb.
Nén ban dd sir dung dir lidu dia hinh vai
thang mau xanh nhat dén nau dé biéu dién
d6 cao. Cac diém do cho biét vi tri léy mau
Carbon trén toan khu vuc. Ban d6 giup
quan sat su phan bd mau Carbon va mdi lién
hé gitra chung véi dic diém dia hinh. Khi di
chuyén con tré dén tai vi tri mé phong nao
trén ban do thi trir lwong Carbon tai vi tri d6
duoc hién thi.
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Biin 46 Carbon hiru co trong dit
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Hinh 6. Ban d6 Carbon hitu co trong dit tir nam 2020 - 2024

Hinh 8 thé hién tuong tac trir lugng
Carbon trong dét va tham thuc vat do thi.
Biéu d6 dudng thé hién tong lugng Carbon
tich luy theo tirng nam, gitp theo doi xu
huéng bién dong

Carbon trong giai doan 2020-2024.
Trong hinh c6 chic nang chon nam cho
phép ngudi ding loc va xem ban db tai timg
nam cu thé.

T Vet 20K Dot Tamg ik ple F T e Lt R I

[ I
Bén @6 Carbon hiru co trong dit
B 20 Carton o 0by Y hew e g
Choe miim
@
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Hinh 7. Ban d6 Carbon hitu co trong dét tir nim 2020
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Hinh 8. Ban db s6 tuwong tac hién thi trix lugng Carbon trong d4t va tham thuc vat do thi

Ban db thé hién diém lay miu: Cac
chdm d6 1 vi tri thi nghiém; ban dd nén thé
hién bién dong dia hinh, cac ving c6 do cao
khac nhau thé hién theo thang mau (cang
dam, do cao cang cao). Khi ré chudt hoac
chon diém s& hién thi giatricu thé, toa do va
cac thong tin bo sung phuc vu phan tich
khong gian.
5.KETLUAN

Nghién ctru da xay dung thanh cong
quy trinh tinh todn va truc quan hoa trit
lugng carbon cho khu vuc Hué béng cach
tich hop mé hinh sinh thai DayCent voi
phuong phéap no1 suy khong gian Kriging
trén nén tang ban do sb. Bo dit liéu tong hop
tir dat, khi hau va thong tin thuc vat dugc
chuén hoa theo yéu cau ctia m hinh di cho
phép mo phong chi tiét qua trinh hap thy va
luu trit carbon tai timg diém nghién ctu.
Viéc ap dung ndi suy Kriging tiép tuc mo

rong két qua mod phong tir cac diém roi rac
thanh ban dd lién tuc, ddm bao tinh chinh
xac va nhat quan vé mat khong gian.

Ban d6 s6 thu duge cung cip mot céi
nhin toan dién vé phan bé trir lugng carbon
ctia tham thue vat do thi Hué, dong vai tro
nhu mot cong cu hd tro ra quyét dinh quan
trong cho cong tac quan ly moéi truong, quy
hoach khong gian xanh va cac chién luoc
giam phat thai carbon hudng téi muc ti€u
Thanh phd Carbon bang khong (Net-Zero
Carbon City). Phuong phap tiép cin nay
khong chi phu hop véi diéu kién dit liéu
thyc té tai Hué ma con ¢6 tiém ning mo rong
cho céc tinh, thanh khac trong ca nudc.

Trong tuong lai, hé théng ban do
Carbon c6 thé duoc nang cao dang ké néu
tich hop co ché cap nhat dir liéu dong theo
thoi gian thyc. Cac ngudn dit liéu nhu anh
v¢ tinh (Sentinel, MODIS), dir li¢u khi
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tugng tu dong hodc tr NASA POWER va
ERAS5 hoan toan co thé cung cip dau vao
lién tuc cho mé hinh DayCent, giup két qua
md phong phan 4nh sat hon bién dong moi
treong theo thoi gian. Ngoai ra, nghién ctru
¢6 thé dugc hoan thién hon b'ilng cach tich
hop thém dit liéu vién thim do phan giai
cao, md rong pham vi khao sat thuc dia va
bd sung cac 16p dit liéu vé sinh khéi trén
mit dat. Viéc két ndi véi cac nén tang GIS
mo rong nhu GeoServer, QGIS Server hoac
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