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Kinh giri Hpi dong bién tip, cdc nha khoa hoc, cong tic vién va ban doc.

Nhén dip Xudn méi Mgu Tudt - 2018, thay mdt Ban bién tip Tap chi Khoa hoc Bién déi khi héu,
16i xin giki ti toan thé thanh vién Hpi dong bién tip, cdc tic gid, cong tic vién, ban doc 16i chiic
mirng nim mdi tot dep nht!

Nim 2017 la nim hoat déng diu tién ciia Tap chi Khoa hoc Bién doi khi hdu. Trong nim qua,
Tap chi Khoa hoc Bién déi khi hdu da xudt ban thanh céng 03 sé bang tiéng Viét va 01 sé bang tiéng
Anh. Duwgc sw quan tdm ciia Lanh dao Bo Tai nguyén va Moi truwong, Lanh dao Vién Khoa hoc Khi
twong Thiiy vin va Bién déi khi hiu, cdc co quan, don vi trong va ngodi nganh, ciing véi sw né lwc
khéng ngirng ciia cdc dong chi, dong nghiép, sw iing bg ciia ban doc, chit lwong ciia Tap chi ngay
cang dwoc ning cao. Cic bai bdo dwoc xudt ban trong Tap chi Khoa hoc Bién déi khi hgu da phén
dnh cdc két qua nghién civu khoa hoc mdi vé khi twong thiiy van, méi trwong va bién déi khi hiu va
la kénh thong tin tham khdo quan trong cho cdac nghién ciru lién quan va cong tdac dao tao dai hoc,
sau dai hoc.

Téi tin rang nim 2018, véi sw co ging ciia toan thé thanh vién Hpi dong bién tip, cic nha khoa
hoc, cong tic vién, sw uing hg ciia ban doc va sw quan tim ciia Lanh dao By Tai nguyén va Moi
trwong, Lanh dgo Vién Khoa hoc Khi twong Thiiy vin va Bién déi khi hiu, cdc co quan, don vi trong
va ngodi nganh, Tap chi Khoa hoc Bién doi khi hiu sé tiép tuc la dia chi tin cdy dé cong bé cdc két
qud nghién ciru khoa hoc mdi va thuc tién trong linh vwe khi twong thiiy vin, méi trwong va bién
dbi khi hiu.

Thay mdt Tap chi Khoa hoc Bién déi khi hiu, t6i xin giti 1o cdm on chén thanh sw hop tdc, gmp
dé ciia cdc dong chi, dong nghigp, cdc nha khoa hoc, cdc ban doc trong thoi gian qua va mong tiép
tuc nhdn dwoc sw hop tdac chdt ché trong niam mai.

Trdn trong,

TONG BIEN TAP

NGUYEN VAN THANG
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MOT SO BAC PIEM VE HOAN LU'U KHi QUYEN VA TINH TRANG
THIEU HUT MUA & VIET NAM TRONG DOT EL NINO 2014-2016

Nguyén Vin Thang®, Nguyén Trong Hiéu®?, Mai Vin Khiém™, Vii Vin Thiang®"
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu
@Trung tdm Khoa hoc Céng nghé Khi twong Thay védn va Méi trwdng

Ngady nhén bai 6/11/2017; ngdy chuyén phdn bién 8/11/2017; ngdy chép nhdn ddng 29/11/2017

Tom tat: Ddc diém hoan lwu khi quyén va sw thiéu hut mua & Viét Nam trong dot EL Nino 2014-2016
duwoc nghién ciru dua trén co sé sé liéu tdi phén tich cla Trung tém Quéc gia vé Dv bdo Méi tridng/Trung
tdm Quéc gia vé Nghién ctru khi quyén (NCEP/NCAR) va sé liéu mua quan trdc cla 54 tram khi twong cla
Viét Nam. Két qud cho thdy, trong thoi gian hoat déng cda dot El Nino, mét s6 ddc diém sau ddy vé hoan
Iwu khi quyén trén Déng A - Tdy Thdi Binh Duong dé duoc ghi nhén: (1) Suy gidm cua yéu té hoan luu gém
dp cao Thdi Binh Duong (hoat déng thién vé phia Nam va phia B6ng cua dp thap xich dao), khi dp trén Déng
Bdc Thdi Binh Dwong, gié Déng, vén tdi dm huwdng Pbng, birc xa phdt xa séng ddi trén nira phia Béng xich
dao Thdi Binh Duong; (2) Gia tdng cla khi dp trén viing bién xich dao - nhiét ddi Tdy Thdi Binh Dwong va
btrc xa phdt xa séng dai & khu vuee Viét Nam va phu can. Ty 1é thdng thiéu hut mua vao khodng 50% & Béc
B6, 60% & Bdc Trung B6, Nam Trung B6, 1én dén 75,9% & Tdy Nguyén, 73,7% & Nam Bo. Ty 1é tram cd luong
mura thiéu hut trong cd dot Id 25% & Tdy Bdc, 28,6% & Déng Bdc, 37,5% & déng béng Bdc Bo, 1én dén 88,9%
& Nam Trung Bé va 100% & Bdc Trung BS, Tdy Nguyén, Nam BJ. N6i chung, tinh trang thiéu hut mwa gigm
dan tir Nam ra Bdc. Bdc biét, lwong mua thiéu hut trong dot El Nino nay Ién dén 1.887,6 mm tai tram khi
twong Phu Quéc.

Tir khéa: EI Nino, hoan lwu khi quyén, thiéu hut mua.

1. Mé& dau

Vao cubi nhitng ndm 1980, hién twong El
Nino dugc nhiéu ngudi Viét Nam biét dén sau
dot El Nino néi tiéng 1982-1983, kéo dai 15
thang vdi chi s6 Nino dai dwong (ONI) thang cao
nhat dat mdc 2,1°C. Cudi nhitng ndm 1990, dot
El Nino 1997-1998 kéo dai 14 thang vdi chi s6
ONI thadng cao nhat 1én dén 2,3°C, dwoc coi 13
mot trong nhirng hién twong khi twong ndi bat
cla thé ky 20 [7]. D&n nay, dot El Nino tir thang
11/2014 dén thang 5/2016 kéo dai 19 thang vdi
chi s& ONI thang cao nhat cling |én dén 2,3°C
d3 cb nhiéu danh gid, nhan xét cta nhiéu nha
khoa hoc thudc cac Iinh vuwe khoa hoc tu nhién
va ca khoa hoc x3 hdi vé mirc d6 khac nghiét va
anh hudng tiéu cyc dén moi trudong va kinh té
- xa hoi cha dot El Nino nay [1]. Gan day, tac gia
Nguyén Brc Ngit d3 trinh bay kha chi tiét vé dién
*Lién hé tdc gig: Vi Vdn Thdng
Email: vwthang26@gmail.com
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bi€n cda sy kién El Nino, bién déng cla hoan
lvu khi quyén, anh hwédng cia El Nino 2014-
2016 dén su gia tang nhiét d6, thiéu hut mua
gay ra han hdn va xam nhap man trén nhiéu dia
phuong, dac biét [a vung ven bién mién Trung,
Tay Nguyén va dong bang séng Clru Long. Tuy
nhién, sy bién déi cla khi &p muyc bién, van tai
am,... va sy thiéu hut lvgng mua trén cac vung
khi hau chwa duogc tinh toan cu thé [3].

Bai bao nay phan tich chi tiét dién bién, dic
diém cuta hoan luwu khi quyén lién quan vdéi thiéu
hut mua va phan bd cla cic dic trung phan anh
murc do thi€u hut mua trén cac vung khi hau cla
Viét Nam trong dot El Nino 2014-2016.

2. Phuong phép va sé liéu

Phuong phép khi hau Synop duoc st dung dé
phan tich cac ban d6 khi hau phan anh diéu kién
hoan Iuu khi quy&n, bao gdbm ban d6 trung binh
thang thoi ky 1981-2010, ban d6 chuén sai trung
binh thang clia cac dac trung: Khi dp muc bién (SLP),




van tai 4m téng hop (Q) va birc xa phét xa séng dai
(OLR) cac thang trong dot El Nino 11/2014-5/2016.

Phuong phap tinh todn van tai am, khi ap muc
bién va birc xa phét xa séng dai dugc tinh theo cac
phuong phap dugc cic tac gid tong két trong [2, 4, 5.

Phuong phap théng ké duwoc sit dung dé tinh
todn va phan tich hé qua thi€u hut mua trong
giai doan dau trung vdi mua ddng 2014-2015,
giai doan giita trung véi mua hé 2015 va giai
doan cudi bao gdbm mua déng 2015-2016 va
thdng dau tién cda mua hé 2016 dot El Nino
2014-2016 thdng qua cac dac trwng: Chuan sai
lwvong mua thang, lwong mua thang thiéu hut
nhiéu nhat, téng chuan sai lwong mua ca dot El
Nino, tdng chuan sai lwvgng mwa dm nhiéu nhat
va mot s6 chi tiéu b6 tro khac.

S8 liéu dwoc str dung trong bai bdo bao gom:

khi 4p muec bién, thdng lvong phat xa séng dai,
dd am riéng (q, g kg?), gié vi huwdng, kinh huwdng
(u, v) trén cdc myc ddng 4p: Tir 1.000 hPa dén
muc 300 hPa véi dé phan gidi ngang 2,5°x2,5°
do kinh vi trén khu viec Dong A - Tay Thai Binh
Duwong mo rong (DA-TTBD) gidi han 40°S-60°N,
60°E-100°W, lay tlr sd liéu phan tich lai cla
NCEP/NCAR thoi ky 1981-2016.

Cac dot El Nino duoc xac dinh dua trén tiéu
chi clia Co quan Khi quyén dai dwong qudc gia
(NOAA) dwa vao chi s& Nino dai duong (ONI).
ONI 13 trung binh trugt 3 thang cda chuan sai
nhiét d6 mat nudc bién trén vung Nino 3.4. Dot
El Nino 1a mét chudi it nhat 5 thang lién tuc trj s&
ONI khong duéi 0,5°C [6].

S8 liéu mua cda 54 tram khi tugng, phén
chia kha déu cho 7 vung khi hau (Hinh 1).

Bién, Song M3, Yén Chau, Moc Chau, Son La.

Tdy Bdc (TB): Mudng Té, Sin HO, Lai Chau, Dién

Déng Bdc (PB): Ha Giang, Sa Pa, Thai Nguyén,
Phd Hé, Bao Lac, Lang Son, Tién Yén.

Pong bdng Bdc BS (PBBB): Phu Lién, Hon Dav,
Son Tay, Ha NGi, Nam Dinh, Ha Nam, Ninh Binh,
Nho Quan.

Bdc Trung Bé (BTB): Thanh Héa, Vinh, Twong
Duwong, Ky Anh, Ha Tinh, Ddng Hé&i, Ddng Ha, HUé.

Nam Trung Bé (NTB): Da Nang, Tam Ky, Ba
To, Quang Ngdi, Quy Nhon, Tuy Hoa, Nha Trang,
Trwong Sa, Phu Quy.

Tdy Nguyén (TN): Kon Tum, Play cu, Ayunpa,
Buon Ma Thudt, Dk Nong, Da Lat, Bdo Loc.

Nam Bé (NB): Viing Tau, My Tho, Can Tho, Séc

Trang, Rach Gi4, Phd Quéc, Ca Mau.
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Hinh 1. Lu'di tram nghién ctru

3. Két qua va thao ludn

3.1. Dién bién cta hoan lwu khi quyén trong cdc
giai doan cta El Nino 2014-2016

Thoi gian ton tai cda dot El Nino, tir thang
11/2014 dén thang 5/2016 [5]. Theo phuong
phap phan chia cac giai doan hoat déng cua
cla mét dot El Nino [1], cé thé chia dot El Nino

2014-2016 lam 3 giai doan nhu sau: (1) Giai
doan dau: Tir thang 11/2014 dén thang 4/2015,
trung véi mua dong 2014-2015; (2) Giai doan
gitra: Tr thdng 5/2015 dén thang 10/2015, trung
v&i mua hé 2015 va (3) Giai doan cudi: Tir thang
11/2015 dén thiang 5/2016, bao gdm mua déng
2015-2016 va thang d4au tién cla mua hé 2016.
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Duwdi day trinh bay dién bién cla cac yéu t6
hoan lwu trén DA-TTBD trong tirng giai doan cla

dot El Nino 11/2014-5/2016.

3.1.1 Giai doan déu (mia déng 2014-2015)

a) Khi dp muc bién
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Hinh 2. Khi dp murc bién (hPa) trung binh thdng trong giai doan déu, thdng 11/2014-4/2015
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Hinh 3. Chudn sai khi dp muc bién (hPa) trung binh thdng trong giai doan ddu,
thdng 11/2014-4/2015 so vdi thoi ky 1981-2010

TAP CHi KHOA HOC BIEN D61 KHi HAU
S64-2017




Ap cao luc dia (CLD) phat trién, c6 thang tam
4p |én dén 1.030 hPa, 4p thap Aleus (TALE) khoi
siu, c6 thang tdm ap chi 995 hPa, dp cao Thai
Binh Dwong (CTBD) suy yéu, tdm ap vao thing
manh nhéat chi 1.020 hPa, 4p thip An Do (TAD)
rat mo nhat, ap thap xich dao (TXP) thwong déng
kin trong pham vi: 20°S-10°N; 100°E-140°W, & Vi
dd thap hon va xa hon vé phia Dong, cudng do
6n dinh & mirc 1.010 hPa, rat it khi tdm ap xuéng
dén 1.008 hPa (Hinh 2). Chuan sai khi 4p muc
bién trén Hinh 3 cho th3y, CTBD manh hon trong
2 thang d4u va 2 thang cuéi mua déng va yéu
hon trong 2 thang gitta mua déng, CLD yéu hon
trong céc thang dau va gitta mua déng va manh
hon trong 2 thang cudi mua déng, TALE yéu hon
trong cac thang dau mua déng va manh hon
trong cac thdng thang gitra va cudi mua déng,
TXD léch Nam va léch Dong hon, dan dén khi
ap cao hon trén nira phia Tay xich dao - nhiét

d&i Thai Binh Dwong (TBD). O Viét Nam va phu
can (Bién Ddng va vinh Bengal) khi 4p muyc bién
th&p hon so vdi trung binh nhiéu ndm trong céc
thdng dau nlira dau mua doéng (thang 11, 12, 1)
va cao hon so vdi trung binh trong cac thang
ntra cudi mua déng (thang 2, 3, 4).
b) Van téi Gm

Chuan sai véc-to téng van tai 4m cac thang
trong giai doan dau trén Hinh 4 cho thay, dong
van tai am hudng Dong, Dong Bic trén vung
nhiét ddi - xich dao Thai Binh Duong manh hon
trong cac thang dau mua va yéu hon trong céc
thang cudi mua déng. Dong van tai &m huéng
Dong, Péng Bic & Bién Dong dén Viét Nam
trong thang dau mua déng la yéu hon so vai
trung binh nhiéu nam, dong van tai am hudng
Tay, Tay Nam & Bic An D6 Duong dén Viét Nam
trong céc thang cudi mua déng yéu hon trung
binh nhiéu nam.

CEYTAlkg/ ms)thang 1/2014 5o voi TENN

CSVIA thangl/2015(kg/ms) 5o voi TBNN

11/2014

CSYTAlkg/ ms)thang) 2/2014 5o voi TENN

T

12/2014

CSVIA thang2//2015(k

2/2015

CSVIA thang3/2015(kg/ms) s voi TBNN
AT

4/2015

Hinh 4. Chudn sai véc-to téng vén tdi Gm (kgm™s™) thdng trong giai doan dau,

thdng 11/2014-4/2015 so vdi thoi ky 1981-2010

¢) Birc xg phdt xa song dai

Hinh 5 biéu dién chuan sai birc xa phat xa
song dai trung binh thang trong giai doan dau
cho thay, OLR thap hon trung binh nhiéu ndm &

phia Bong, trung tam xich dao Thai Binh Duong
va cao hon trung binh nhiéu ndm & Viét Nam va
phu cén, nhat 13 & Trung B6, Nam B6 Viét Nam
trong céc thang cla giai doan nay.
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Hinh 5. Chudn sai btrc xa phdt xa séng dai (w/m?) thdng trong giai doan déu,
thdng 11/2014-4/2015 so vdi thoi ky 1981-2010

d) Dién bién cda diéu kién hoan lwu lién quan
dén tinh trang thiéu hut mua & Viét Nam trong
mua déng 2014-2015

Vao thang dau tién clia mua déng (11/2014),
dong van tai 4m huéng Pong, Pong Bic yéu
hon binh thwong va cwong do birc xa sdng dai
manh hon binh thudng dan dén thi€u hut mua
nghiém trong vao cuéi mua muwa & BTB, NTB
va TN. Tinh trang thi€u hut mua giam di trong
thang 12/2014 va thang 1/2015, dén thang 2,
thang 3 va nhéat |a thang 4/2015, 4p cao TBD
manh |&n, dp thap XD yéu di, lui vé phia Déng
va phia Nam lam cho khi dp trén cac khu vuc
Viét Nam tdng 1én, dong thoi dong van tai am
huéng Dong, Dong Bac yéu di & Bac By, Trung
B, cwong do birc xa séng dai tang |én & Trung
B, Nam B6 dan dén thi€u hut mwa kha nghiém
trong trén khap cac vung khi hau cla Viét Nam.
3.1.2. Giai doan giita (mua he 2015)
a) Khi ap muee bién

CLD suy yéu rd rét, tdm ap vao thang thap
nhat chi 1011 hPa, TALE day Ién, tdm ap thing
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7/2015 |én d&n 1008 hPa, CTBD phat trién, tam
4p thang 8/2015 1&n dén 1026 hPa, TAD khoi
siu, tdm ap thang 6/2015 chi 1002 hPa, TXD
thuong gidi han trong pham vi: 10°S-10°N, trai
rong tir 60°E dén 100°W vd&i khi ap dudi 1010
hPa hoac 1011 hPa (Hinh 6). Khac biét so vdi
trung binh th&i ky 1981-2010 la CTBD yéu hon
trong phan I&n cac thang mua he, TALE thip hon
rd rét trong mot sé thang, dang ké nhat 1a dai
TXD thudng khéng lién két vdi TAD va chuln
sai khi 4p trén khu virc Dong Nam A va phu can
thudng c6 dau duong (Hinh 7).
b) Vén tai 6m

Trén ban d6 chuan sai van tai am (Hinh 8),
dong van tai 4m hudng Dong trén xich dao Thai
Binh Dwong yéu hon so véi trung binh nhiéu
ndm. Dong van tai 4m Tay Nam tir vinh Bengal
dén Viét Nam trong cdc thang dau va gitta mua
hé thang 5 - thang 8 yéu hon trung binh nhiéu
nam ngoai trir thang 7, trong khi vao céc thang
cudi hé dong van tai huéng Bong va Dong Bic
& Bién Dodng dén Viét Nam thap hon trung binh
nhiéu ndm.
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Hinh 6. Khi dp murc bién (hPa) trung binh thdng trong giai doan giira,
thdng 5/2015-10/2015
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Hinh 7. Chudn sai khi dp muc bién (hPa) trong giai doan giira,
thdng 5/2015-10/2015 so vdi thoi ky 1981-2010
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Hinh 8. Chudn sai véc-to téng van tdi &m (kgm™s?) trong giai doan giira,
thdng 5/2015-10/2015 so vdi thoi ky 1981-2010
¢) Birc xa phdt xa song dai

Trén ban d6 chuén sai birc xa phat xa séng ntﬁ‘éu ndm va OLR cao hon trung binh nhiif_\u
dai (Hinh 9), OLR trén vung xich dao phia Tay nam tren Bien BOng va cac vung khac nhau cua
kinh tuyén 140°E thap hon so véi trung binh Viét Nam ngoai trir thang 7.
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Hinh 9. Chudn sai btrc xa phdt xa séng dai (w/m?) cdc thdng trong giai doan giita,
thdng 5/2015-10/2015 so vdi trung binh thoi ky 1981-2010
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d) Dién bién cia diéu kién hoan lwu lién quan
dén tinh trang thiéu hut mwa & Viét Nam trong
mua he 2015

Trong mua he 2015 (trir thang 7) khong cé
sy lién két gitra ap thap An D6 véi dp thap xich
dao, tao diéu kién cho khi dp tang lén trén cac
khu vie Viét Nam, clung vdi sy gia tang blrc xa
phat xa song dai trén cac vi d6 nhiét d&i & phia
Tay TBD dan dén thiéu hut lwong mua nghiém
trong. Tinh trang thiéu hut muwa gidm di trong
thang 7 do c6 sy lién két giira 4p thap An Do va
ap thap xich dao, trong thang 9 do cé sy ting
cuwdng dong van tai am hudng Tay, Tdy Nam trén
khu vuc Bac BO va Trung Bo.
3.1.3. Giai doan cudi (mtia déng 2015-2016)

a) Khi adp muee bién

Vao ntra dau mua déng (thang 11, 12, 1)
CLD phat trién manh mé&, tdm &p thang 1/2016
|én dén 1040 hPa, TALE khoi sdu, tdm &p thing
1/2016 xuéng dén 985 hPa, CTBD suy yéu, tdm

ap thdng 1/2016 chi con 1020 hPa, TAD gan nhu
mat han, TXD c¢é tdm 4p dudi 1010 hPa hodc
1011 hPa, gid¢i han trong pham vi: 20°S-5°N;
120°E-120°W hodc trai dai vé phia Ty, hoi thap
vé phia ban cdu Nam va hoi léch vé phia Tay
(Hinh 10). Trén ban d6 chuan sai khi dp ndi 1én
sy suy giam cla khi dp trén Péng Bic TBD va
sy gia tang cla khi ap trén Tay Bac TBD nhung
khéng dang ké & Viét Nam (Hinh 11). Vao nlra
cudi mua déng (thang 2, 3, 4), dai thap xich dao
yéu di, ria CTBD I4n s3u vé phia Tay, Tdy Nam lam
tang khi ap trén cac khu vue Viét Nam.
b) Vén téi 6m

So vdi trung binh thoi ky 1981-2010, dong
van tai am huwdng Tay, Tay Nam & phia Bic vinh
Bengal dén B3c B6 Viéet Nam manh hon trong
cac thang cla giai doan ngoai trir thdng 2/2016,
dong van tai 4m hudng Poéng, Pong Bic &
xich dao nhiét d&i va Bién Pong yéu hon binh
thudng trong hau hét cdc thang ngoai trir thang
2 va thang 5/2016 (Hinh 12).

12/2015

2/2016

malo_mond_2516

4/2016

Hinh 10. Khi ap muc bién (hPa) trung binh thdng trong giai doan cudi,
thang 11/2015-4/2016
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Hinh 11. Chudn sai khi 6p muwc bién (hPa) trong giai doan cudi,
thdng 11/2015-4/2016 so vdi trung binh thoi ky 1981-2010
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Hinh 12. Chudn sai véc-to téng van tai @m (kgm™s™) trong giai doan cudi,
thdng 11/2015-4/2016 so vdi thoi ky 1981-2010
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c) Birc xg phdt xa song dai

So va&i trung binh thoi ky 1981-2010, OLR
thap hon rd rét trén nira phia Déng nhiét dai
xich dao Théi Binh Duwong va cao hon dang ké

trén nlra phia Tay nhiét ddi xich dao Thai Binh
Duong trong dé cé Viét Nam, Bién Bong va vinh
Bengal (Hinh 13).
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Hinh 13. Chudn sai birc xa phdt xa séng dai (w/m?) trong giai doan cudi,
thdng 11/2015-4/2016 so vdi trung binh thoi ky 1981-2010

d) Dién bién cia diéu kién hoan lwu lién quan
dén tinh trang thiéu hut mwa & Viét Nam trong
mua déng ndm 2015-2016

Vao dau mua déng (thang 11/2015, 12/2015,
1/2016) tinh trang thi€u hut mua tam thoi ldng
di. Tir thadng 2/2016 nhat 1a vao thang 3/2016 ria
ap cao TBD I4an sau vé phia Tay Nam lam cho khi
ap tang |Ién trén cac khu viurc Viét Nam dong thoi
blrc xa séng dai phat trién manh trén cac vi do
nhiét déi lam gia tang blrc xa séng dai trén cac
khu vire Viet Nam, dan dén thi€u hut lwvgng mua
nghiém trong trén hau hét céc vung khi hau, dac
biét la Tay Nguyén va Nam Bo.
3.2 Tinh trang thiéu hut mwa trong cdc giai
doan cua El Nino 2014-2016

Thiéu hut mua trong tirng giai doan dugc
danh gia bang 3 chi tiéu lién quan véi thi€u hut
mua trong cac thang: (1) Ty 1& thang thiéu hut
mua (ty s6 gitta s6 thang cé chuén sai lugng

mua am va s6 thang quan trac trén cac tram
nghién ctu); (2) Lwong mua thang thiéu hut
nhiéu nhat phd bién va (3) Lugng mua thang
thi€u hut nhiéu nhat tuyét doi

Sau day la phan b6 cla tirng dac trung trong
3 giai doan trén cic vung khi hau va trén ca
nudc.

3.2.1. Giai dogn déu

Trong giai doan dau, ty 1é thang thiéu hut
mua trén ca nudc la 54,9%, cao nhit & TN
(71,4%), ti€p dén NB (66,7%), DB (57,1%),
TB (54,2%), NTB (51,9%) va thap nhat & BTB
(41,7%), ti€p dé&n DBBB (47,9%).

Luvgng mua thang thiéu hut nhiéu nhat phd
bién 13 20-50 mm & TB, DB, DBBB, 50-100 mm &
TN, NB va 50-200 mm & BTB, NTB.

Lwong mua thang thi€u hut nhiéu nhat tuyét
ddi & TB 1a 62,2 mmm (Yén Chau, thang 4/2015),
& DB la 63,7 mmm (Tién Yén, thang 4/2015), &
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DBBB la 65,1 mm (Ha Noi, thang 4/2015), & BTB
la 385,3 mm (Hué, thang 11/2014), & NTB la
370,3 mm (Ba To, thang 11/2014), ¥ TN |a 116,0
mm (Dak Nong, thang 4/2015) va & NB 1a 157,5
mm (Phu Quéc, thang 4/2015).
3.2.2. Giai doan giira

Trong giai doan giita, ty 1é thang thi€u hut
mua trén ca nwdc la 67,6% (65,4%), cao nhat
& BTB (77,1%), ti€p dén NTB (72,2%), TN, NB
(71,4%), DBBB (68,8%), thap nhat & TB (37,5%),
tiép dén DB (59,5%). Lwong mua thang thi€u
hut nhiéu nhat phé bién la 100-150 mm & TB,
DB, 100-200 mm & TN, NB va 100-500 mm &
BTB, NTB.

Lugng mua thang thi€u hut nhiéu nhat tuyét
déi & TB 1a 173,9 mm (Dién Bién, thang 5/2015),
0 DB 1a 212,2 mm (Thai Nguyén, thang 7/2016),
& DBBB la 189,8 mm (Ha Néi, thang7/2015), &
BTB la 679,6 mm (Ha Tinh, thdng 10/2015), &
NTB 13 641,5 mm (Ba To, thang 10/2015), # TN I3
249,7 mm (thang 8/2015) va & NB la 458,9 mm
(Phu Quéc, thang 8/2015).
3.2.3. Giai doan cubi

Trong giai doan cudi, ty 1é thang thi€u hut
mua trén ca nuwdc 1a 57,4%, cao nhiat & NB
(83,7%), tiép dén TN (77,6%), NTB (73,2%), BTB
(58,9%), thap nhat & PBBB (37,5%), BB (40,8%)
va TB (41,1%). Lwvgng mua thang thi€u hut nhiéu
nhat phd bién 1a 10-30 mm & TB, 30-100 mm &
DB, DBBB, BTB, TN, NB va 100-200 mm & NTB.
Lugng mua thang thi€u hut nhiéu nhat tuyét
déi & TB 1a 73,3 mm (Sin HO, thang 5/2016), &
DB |a 186 mm (Tién Yén, thang 5/2016), & DBBB
la 128,7 mm (Thai Binh, thang 5/2016), & BTB la
133,3 mm (Hué, thang 11/2015), & NTB 13 279,4
mm (Trwdng Sa, thang 12/2015), & TN la 98,2
mm (Ayunpa, thang 11/2015) va & NB la 242,2
mm (Phd Quéc, thang 5/2016).

Tinh chung ca 3 giai doan, ty Ié thang thiéu
hut mua trén pham vi cd nudc 1a 59,2%, trén 7
vung khi hdu: TB, BB, DBBB, BTB, NTB, TN va NB
lan luot 1a 44,1%, 51,9%, 50,7%, 59,2%, 63,2%,
75,9% va 73,7%, cao nhat & TN, NB, thap nhat &
TB, DB, DBBB. Giam dan tir Nam ra Bic, khac véi
phan bé kha déng déu trén 7 vung khi hau trong
dot El Nino 1997-1998: 65,4% (TB), 71,4% (DB),
62,5% (DBBB), 76,9% (BTB), 70,9% (NTB), 73,6%
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(TN), 64,8% (NB).

Xét chung ca 3 giai doan, lwgng mua thang
thi€u hut nhiéu nhat trén ca nwéc 1a 579,6 mm,
trén TB la 173,9 mm, trén DB 1a 212,2 mm, trén
PBBB la 189,8 mm, BTB la 679,6 mm, NTB la
641,5 mm, TN 1a 249,7 mm va NB |a 458,9 mm.
Dang chuy 13, tri s6 lvgng mua thi€u hut trong
mot thang nhu trén cé thé duoc coi 1a ngang
tAm vdi céc chuin sai lwgng mua am |&n nhéat
tlr trwdc dén nay.

3.3. Mire dé thiéu hut muwa trong cé dot El
Nino 2014-2016

Mrc dd thi€u hut mua trong ca dot El Nino
duwoc danh gid thong qua cac chi tiéu lién quan
v&i téng chuan sai lvgng mua ca dot: (1) Ty 1é
tram cé téng chuan sai lwvgng mua ca dot am (ty
s6 gilta s6 tram co tdng chuan sai lwvgng muwa am
va s tram nghién ctru); (2) Téng chuén sai lvgng
mua ca dot 4m nhiéu nhat.

Viéc phan tich m&c d6 thi€u hut lwong
mua trén cac vung khi hau cla cd dot El Nino
11/2014-5/2016 cho phép rut ra mot sd nhan
xét nhu sau:

Trén vung khi hau Tay Béc, trong 8 tram nghién
ctru, chi 2 tram: Sin HB, Séng M3 (dat ty 1& 25%)
c6 tdng chuln sai lwgng mwa am, nhiéu nhat [a
350,8 mm & tram Séng M3.

Trén vung khi hau Déng Bic, trong 7 tram
nghién ctru, chi 2 tram: Sa Pa, Ha Giang (28,6%)
c6 tdng chuln sai lwgng mwa am, nhiéu nhat [a
327,0 mm & tram Sa Pa.

Trén vung khi hau déng bang Bic B9, trong
8 tram nghién ctru, cé 5 tram: Son Tay, Ha Noi,
Nam Dinh, Ninh Binh, Nho Quan (62,5%) téng
chuan sai lvgng muwa 4m, nhiéu nhat 13 289,5 mm
& tram Nho Quan.

Trén vung khi hau Bac Trung B9, ca 8 tram
nghién clru (100%) déu cé téng chuan sai lvong
mua am, nhiéu nhat |a 805,3 mm & tram Ky Anh.

Trén vung khi hdu Nam Trung B0, trong 9
tram nghién ctru, ngoai tram Phd Quy ra, ca 7
tram (87,5%) déu cé téng chuan sai lvgng mua
am, nhiéu nhat 13 793,9 mm & tram Tuy Hoa.

Trén vung khi hdu Tay Nguyén, cad 7 tram
nghién ctru (100%) déu cé téng chuan sai luvgng
mua am, nhiéu nhat a 845,9 mm tai tram Dak
Nong.




Trén vung khi hdu Nam B9, ca 7 tram nghién
clru (100%) déu cé téng chuan sai lvong muwa am,
nhiéu nhat I3 1.887,6 mm tai tram Phu Qudc.

Trén pham vi cd nudc, trong 54 tram nghién
ctru, 38 tram (dat ty 1& 70,4%) c6 téng chuan
sai lwgng muwa am. Dic biét, lwvgng mua thiéu
hut trong ca dot El Nino Ién dén 1.887,6 mm
tai tram Pha Quéc la ky luc thi€u hut mua trong
mot dot El Nino.

4. Két luan

Dot El Nino 2014-2016 kéo dai nhat va c¢6
cuwong dé vao loai manh nhat trong lich s quan
trac ENSO, mang mot s6 ddc diém ndi bat vé
hoan lwu khi quyén va gay ra tinh trang thiéu
hut mua nghiém trong trén cac vung khi hau cta
Viét Nam.

Dic diém ndi bat vé@ hoan lwu khi quyén
trong dot El Nino nay 13: (1) Su ha thap cua khi
ap trén cac vi do trung binh, can nhiét d&i Thai
Binh Dwong do CTBD suy yéu va su tdng |én cla

khi ap trén vung nhiét d&i - xich dao TBD do TXD
khong lién két véi TAD; (2) Sy suy yéu cla gidé
Dong va van tai am hudng Péng, blrc xa phat
Xa song dai trén vung trung tam va phia Doéng
xich dao Thai Binh Dwong; (3) Sy tdng Ién cla
blrc xa phat xa séng dai trén khu vyc Viét Nam
va phu can.

Sy thiéu hut mua xay ra trén cac vung khi
hau trong ca 3 giai doan cla El Nino 2014-2016,
dac biét nghiém trong & giai doan gilta. Mirc
d6 thi€u hut mua nhe dan tir Nam ra Bic, nang
nhat & TN, NB, tiép dén NTB, BTB va nhe nhat &
TB, DB, DBBB

Lvong mua thiéu hut trong ca dot 1én téi
1.887,6 mm & Phu Quéc la ky luc vé thiéu hut
mua trong diéu kién El Nino. Lwgng mua thiéu
hut trong mot thang [én t&i 679,6 mm & Ha Tinh
va 641,5 mm & Ba To twong duong vdi cac ky luc
chuan sai 4m cla lvong mua trong cac chubi s6
lieu mua lich sir & cac diém do nay.
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THE CHARACTERISTICS OF ATMOSPHERICAL CIRCULATION AND STATUS
OF RAINFALL DEFICIT IN VIET NAM DURING 2014-2016 EL NINO EVENT

Nguyen Van Thang, Nguyen Trong Hieu®, Mai Van Khiem®, Vu Van Thang®¥
@Viet Nam Institute of Meteorology, Hydrology and Climate change
@)Center for Hydro-Meteorological, Environmental Science and Technology

Abstract: Analysis of the relationship between atmospheric circulation characteristics and rainfall
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deficit in Viet Nam during the 2014-2016 El Nino was based on the NCEP/NCAR re-analysis dataset and 54
observed rainfall stations in Viet Nam. The results show that during the event, the main characteristics of
atmospheric circulation over East Asia-West Pacific were found: Weakening of the Western Pacific
subtropical high; southward and eastward shift of the Equatorial Low-pressure trough; Decreasing of
pressure over the North East Pacific and eastern wind, Eastward moisture transformation, outgoing
longwave radiation over the eastern part of the tropical equatorial Pacific; Increasing of pressure over the
West Pacific and outgoing longwave radiation over Viet Nam and adjacent regions.

The frequency of monthly rainfall deficit was around 50% in North West, North East, North
Delta, 60% in North Central, South Central and 75.9% in Central Highlands, 73.0% on South Delta. The
ratio of meteorological stations with rainfall deficit in the event was 25% in North West, 28.6 on North East,
37.5 in North Delta, 88.9% in South Central and 100% in North Central, Central Highlands, South Delta. In
general, rainfall deficit gradually decreased from South to North climate zones. In particular, the most
deficient rainfall in this event reached 1887.6 mm at Phu Quoc meteorological station.

Keywords: El nino, atmospherical ciculation, rainfall deficit.
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DANH GIA LUQNG PHAT THAI KHI NHA KiNH TRONG KHAI THAC
HAI SAN TINH QUANG TRI VA DE XUAT GIAI PHAP GIAM NHE
TRONG BOI CANH BIEN POI KHi HAU

Tran Thi Lam Phuong®”, Duw Vin Toan®, Lwu Thi Toan®, Nguyén Thij Ba Liéu®
WKhoa cdc Khoa hoc lién nganh, Bai hoc Quéc gia Ha Nbi
@\Vién Nghién ctru bién va héi déo, BO Tai nguyén va Méi trirdrng

Ngady nhén bai 2/10/2017; ngay chuyén phdn bién 4/10/2017; ngdy chép nhén ddng 23/10/2017

Tom tat: Viét Nam vdi 28 trong s6 63 tinh, thanh phd ndm ven bién, dién tich cdc huyén ven bién chiém
17% téng dién tich ¢ nwdc va la noi sinh séng cua hon 1/5 ddn sé Viét Nam (Chién lugc bién Viét Nam dén
2020). Vi véy, thuy sén cd vi tri rét quan trong trong nén kinh t€ quéc dén, duroc xdc dinh la mét trong nhitng
nganh cé nhiéu tiém ndng va thé manh cua nuwdc ta. Nghién ciru duwoc tién hanh tai tinh Quang Tri va thi
diém tai huyén Triéu Phong vdi 03 xd gidp bién gém Triéu An, Triéu Vidn, Triéu Léng va 02 xd Triéu Phudc,
Triéu An gidp séng Thach Hdn - mét séng I6n & dia phwrong, d6 ra bién & cang Cira Viét, Id mét trong nhitng
céng bién Ion cia mién Trung. Cdc xd ven bién Id xd Triéu Ldng, Triéu Vén, Triéu An cé dién tich tw nhién
35,98 km?, ¢6 chiéu dai b bién 18 km, ngu trirdng réng vdi nhiéu logi héi sén quy, gid tri kinh té cao; cé ctra

lach, céng cd, bén cd.

Tir khéa: Khi nha kinh, tau cd, hdi sén, bién déi khi hdu, giGm nhe khi nha kinh, Qudng Tri.

1. Mé& d3au

Tac dong cha cac ngudn khi thai vao moi
trwong do cac hoat dong giao théng van tai noi
chung, trong d6 c6 hoat dong tir tdu danh bat
hai san ndi riéng, da va dang gay ra nhirng tac
dong tiéu cyc dén chat lwvgng moi trudng séng,
suy thoai hé sinh thai va tdc dong xau dén sirc
khde con ngudi trén pham vi toan thé gidi. O
Viét Nam, 6 nhiém méi trwéng do khi thai tau
thuyén di va dang tac dong sau sic dén sirc
khde con ngudi nhu gia tdng nhanh cac loai
bénh nhu bénh ung thw, bénh vé mat, bénh vé
dudng tiéu hoda,... Hoat dong van tai bién, dic
biét khi thai tr cac tau bién cling d3 duwoc ghi
nhan 13 ngudn gay 6 nhiém mai trudong dic biét,
can phai thuc hién céc gidi phdp gidm nhe dé
chdng bién déi khi hadu (BDKH). Phat trién van
tai tau bién, tau ca 13 déng lyc cho sy phat trién
va thinh vugng clia mot quéc gia, 13 co hdi cho
hoi nhap va phét trién. Cac loai tau bién cung
céc loai may déng co chinh ciling gy ra nhiéu

*Lién hé tdc gia: Trdn Thi Lam Phuong
Email: lamphuongl179@gmail.com

loai khi thai nha kinh. Hoat déng cla tau bién
(bao gbm ca tau cd va tau hang) la mét trong
nhitng nguén nhan tao déng gép dang ké vao
su & nhiém khong khi. Chat lvgng cda tau bién
Viét Nam thuwdng khéng cao, nhiéu phuong tién
d3 qua cii, lac hau, hiéu suat dét chdy nhién liéu
thap va chwa cd hé théng x{r ly khi thai,... nén da
phat thai vao khéng khi nhiéu khi doc. Cac chat
gay 6 nhiém méi trwong khong khi phat sinh tir
hoat dong cla tau bién gdm bui va cac khi doc
s0,, CO,, CO, NO,, CxHy,... O nhiém khéng khi
gia tdng do hoat ddng cla tau bién s& tac
doéng dén bau khi quyén, dén doi séng cua sinh
vat va tham chi con la nguyén nhan gay ra sy
di cr d&i v&i nhiéu loai ddng vat nhay cdm vdi
sy thay d&i chia moi truvdong khdng khi. Voi diéu
kién hién tai nhu vay, Viét Nam chac chidn s&
phai duvong dau véi dp luc gidi quyét van dé bao
vé moi trwdng khi thai tau bién ma viéc gidam
nhe da dwoc quy dinh trong phu luc VI cdia Céng
wdc MARPOL 73/78 cua T6 chirc hang hai qudc
t& (IMO).

Viét Nam vd&i 28 trong s6 63 tinh, thanh phé
nam ven bién, dién tich cdc huyén ven bién
chiém 17% téng dién tich ca nwdc va 1a noi sinh
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séng cla hon 1/5 dan s6 Viét Nam (Chién luoc
bién Viét Nam dén ndm 2020). Vi vy, thly san
cb vi tri rat quan trong trong nén kinh t& quéc
dan, duoc xac dinh la mot trong nhitng nganh
cé nhiéu tiém nang va thé manh cta nuwdc ta.
Theo sé liéu d3 cong b6 cla Téng cuc Thdng ké,
gid tri sdn xuat cta nganh thly san trong giai
doan 2000-2016 lién tuc gia tdng va san luong
hién nay dat t&i hang trdm nghin tan. Trong céc
hoat déng ctia nganh thay san, khai thac hai san
gitr vi tri rat quan trong. San luvgng khai thac hai
san tang lién tuc vdi téc do tang binh quan hang
nam khoadng 7,7%. Bén canh do, nganh khai thac
thdy san ludn gilr vai trd quan trong trong bao
vé an ninh, chd quyén trén bién, 6n dinh x3 héi
va phét trién kinh té& cic viing ven bién, hai dao,
g6p phan thyc hién chién lvgc quéc phong toan
dan va an ninh nhan dan, cling déng thoi tao ra
hang nghin viéc |am tryc tiép va gidn ti€p phuc
vu cho nganh thdy san.

Tuy nhién, Viét Nam hién nay cé trén 1.700 tau
van tai [9], cung vdi s6 lugng tau ca khoang gan
130 nghin tau [10], twong &ng v&i lvgng nhién liéu
xang dau tiéu thu khoang gan 4 triéu tdn/nam.

Nghé cd tinh Quang Tri, noi cé6 khoang
8.600 lao ddng tai cac dia phuong ven bién

véi san lwgng khai thac cad nam wdc dat
18.261 tan. Hoat ddng khai thac thdy san
cling dugc quan tdm thyc hién véi sy thanh
lap cla 381 t6, ddi hop tac san xuat trén bién.
Trong d6 loai tau cé céng suat dudi 20CV cd
290 t6 vdi khoang 5.300 lao déng; loai tau
tlr 20CV dén duwdi 50CV c6 54 t6 véi khoang
1.480 lao dong; loai tir 50 dén dwdi 90CV cbd
12 t6 vdi 330 lao dong; loai trén 90CV cd 25
t6 v&i 159 tau, 1.530 lao dong. Nh& thanh 1ap
cac t8, doi hop tac san xuat trén bién d3 giup
ngu dan thuan loi trong trao d6i thong tin vé
ngu trueong, tiéu thu sdn phadm, hoé tro nhau
trong luc tai nan, rQi ro trén bién.

Quang Tri 1a mot trong cac tinh Trung BO
hién dang chiu tdc dong ning né cla bién doi
khi hau va nuwdc bién dang gay ra, dic biét Ia
céc hién tugng thoi tiét cuc doan, triéu cuwong,
thay triéu d9,... va do do phai wu tién thuc hién
céc giai phap thich &ng vdi bién d6i khi hau. M3t
khac, 1a mot tinh cé hoat dong danh bat tuong
ddi kha, viéc khai théac, ché bién thdy san, s
dung nhiéu nang lugng hda thach nén Quang
Tri c6 nhiém vu va kha ndng thyc hién cac giai
phdp gidm nhe bién déi khi hau, thong qua céc
hoat dong tiét kiém nang lugng.
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Hinh 1.1. Vj tri khu vue nghién cttu & huyén Triéu Phong, tinh Qudng Tri

Dia ban nghién cru thudc huyén Triéu Phong,
tinh Quang Tri véi 03 xa gidp bién gdbm Triéu
An, Triéu Van, Triéu Lang va 02 xa Triéu Phudc,
Triéu An giap song Thach Han - moét séng lén &
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dia phuong, d6 ra bién & cang Clra Viét, la mot
trong nhirng cadng bién I&n cta mién Trung. Cac
xa ven bién |a xa Triéu Lang, Triéu Van, Triéu An
c6 dién tich ty nhién 35,98 km?, cé chiéu dai bo




bién 18 km, ngu trudng rong vdi nhiéu loai hai
san quy, gia tri kinh té cao; cé clra lach, cang c3,
bén cd. Vi tri cha cdc x3 dwoc chi ra bén trong
dudng khoanh mau do trén so do.

Vivay trong bai bdo nay sé& dé cap dén nghién
ctru danh gid vé hién trang khi thai tau ca bién,
tinh toan lwgng tiéu hao nhién liéu va luvgng khi
nha kinh phat thai ra moi truong trwdc va sau
khi 4p dung cac giai phap giam nhe, déng thoi
d@é xuat cac bién phap gidm nhe nham thuéng
t&i muc tiéu phat trién bén virng.

2. Phuong phap danh gia lwgng phat thai khi
nha kinh va nguén sé liéu
2.1. Phuorng phdp kiém ké khi nhé kinh

Dé tinh lwvgng phét thai khi nha kinh (KNK)
dé tai sir dung cong thirc téng quat tinh téng
lwgng khi phat thai cho tau khai thac s dung
dau diezen (IPCC, 2001)

GHG = 5i (Fix Hi x Ei )

Trong dé:

GHG: T6ng lugng khi thai nha kinh phat thai
trong 1 ndm (tdn/nam)

F: Lwong nhién liéu tiéu thu trong ndm (t&n/
nam)

H: Nhiét d6t chdy cla nhién liéu (TJ/tan) (H=
42.7 MJ/kg nhién liéu diezen.

E: Hé s6 phat thai cla nhién liéu cho cac loai
khi (tan/TJ nhién liéu) (CO,: 74,3 g/MIJ - Vreuls,
2006; NO,: 0,0006 g/MJ; CH,: 0,005 g/MJ)

i: Dang nhién liéu st dung

O day lugng nhién lidu tiéu thu cta tau khai
théc thay san duoc tinh todn dya trén cong thirc:

F=CVxGcxHxBAc

Trong dé:

CV: La tdng cdng suat cua tau

H: LA téng s6 gi®» hoat déng cua cac tau khai
thdac trong nam

BAc: La hé s6 hoat ddng cua tau khai thac

Gc: Suat tiéu hao nhién liéu cta tau khai thac
2.2. Phwo'ng phdp xéy dwng gidi phdp va ddanh
gid chi phi - hiéu quad gigm thiéu KNK

Nghién clru cdc tiém nang gidm phat thai
KNK d3 cé & ngoai nudc va trong nudec, tién
hanh diéu tra thu thap, thdng k&, téng hop,
phan tich s6 liéu vé hoat dong danh bat thay
san cac xa ven bién huyén Triéu Phong va

thuwc hién tinh toan lwgng phat thai KNK hién
tai chia doi tau khai thac thdy san cac x3 ven
bién huyén Triéu Phong. T d6 lwa chon va
dé xuat cac gidi phap nham gidm luvong tiéu
hao nhién liéu trong twong lai cha doi tau
khai thac thong qua cac quy hoach nhu quy
hoach téng thé phat trién thay san huyén
Triéu Phong ndi riéng va tinh Quang Trj ndi
chung d€n ndm 2020 va Quy hoach téng thé
phét trién nganh thdy san Viét Nam dén nam
2020 tam nhin 2030.

Trén co s& tinh toan lugng tiéu hao nhién
liéu thuec té, so sdnh lwong tiéu hao nhién liéu
va luvgng phat thai KNK trwdc va sau khi thuc
hién cac giadi phdp véi s6 luvong tau thuyén va 16
trinh t&i ndm 2030, cac tac gia da tién hanh tinh
todn dugc mirc giam phat thai KNK va giam tiéu
hao nhién liéu trong hoat dong khai thac thdy
san khi rng dung cac bién phap gidm nhe phat
thai KNK.

2.3. Ngubn sé liéu

Theo s liéu thdng ké va khao sat mau 100 ho
trong 4 xa (thoi gian diéu tra thyc dia 1a trong
khoang thoi gian tir thang 6/2015-06/2017, két
qua tinh toan tir cdc ngudn dit liéu cé duwoc hé
s6 hoat ddng BAc cla tau khai thac duoc thé
hién & Bang 1.

Theo quy dinh tai Thong tu sé 02/2011/TT-
BGTVT ngay 14/02/2011 clia B6 Giao thong van
tai ban hanh dinh muc kinh té k§ thuat trong
[inh vwe cung ng dich vu cong ich bao dam
an toan hang hai, quy dinh dinh muc tiéu hao
nhién liéu phwong tién thay déi véi may chinh,
may phu va mdy phat dién phuong tién thay xac
dinh tai ché d6 hoat ddong 85% cong suat dinh
mirc (Ne, ) dugc tinh bang (kg/h).

Lwong tiéu hao nhién liéu cla méay chinh
duwoc xac dinh nhu sau:

G.= 0,85x(ge,xNe, )/ 1000 xT (kg/h)

Trong d6: Ne,: Cong suat clia mdy chinh (hp);
ge,: Sudt tiéu hao cla dong co & ché do khai
thac Ne, (g/hp.h) (1hp = 0,736 kw; 1kw = 1.36
hp); T: Hé s6 diéu chinh dac thu (T = 1).

Téng lvong nhién liéu tiéu thu cla cac
doi tau khac nhau & cac x3 ven bién huyén
Triéu Phong dugc tinh toan va trinh bay
trong Bang 2.

17

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

$64-2017 || m—




Bdng 1. Két qud khdo sdt hé sé hoat déng BAc cla tau cdc xd ven bién huyén Triéu Phong

Poi tau S6 ngay hoat dong Tong s6 gi® hoat dong | Hé sd hoat ddng clia
trung binh maéi tau clia cac tau khai thac tau khai thac BAc
trong thang (ngay) trong nam H (gi®)

Nhom tau khéng cé 18,15 156.816 0,60
déng co gan may
Nhom tau cé dong co 19,91 1.973.044,08 0,66
gan may dudi 40 CV
Nhém tau cé dong co 24,21 1.052.844,48 0,80
gan may trén 40 CV

Trung binh 21,05 31.827,05 0,69

Bdng 2. Téng nhién liéu tiéu thu cda cdc déi tau khai thdc thdy san & cdc xd ven bién huyén Triéu Phong

Doi tau S6 lwong Téng cong Lwong tiéu thu | Lwong tiéu thu nhién
(Chiéc) suat (CV) nhién liéu (kg/h) liéu (TAn/nam)

Nhom tau khéng cé 30 0 0
dong co gan may
Nhom tau cé dong co 344 6.611 3,49 3.424,89
gan may dudi 40 CV
Nhém tau cé dong co 151 26.411 28,46 72.266,88
gan may trén 40 CV

Téng 525 33.022 31,943 75.691,77

+ T6ng lvgng nhién liéu tiéu thu cda nhéom
tau khong cé dong co gan may vdi 30 chiéc 13
0 tadn/nam.

+ Téng lugng nhién liéu tiéu thu clda doi
tau cé dong co gdn may dudi 40 CV s6 luong
344 chiéc 1a 3.424,89 tan/nam, twong &ng vdi
téng céng suat |2 6.611 CV.

+ Téng lugng nhién liéu tiéu thy clda doi
tau cé dong co gadn may trén 40 CV s6 luong
151 chiéc 1a 72.266,88 tan/ndm, twong &ng vai
téng céng suat la 26.411 CV.

Nhu vay, t6ng lvgng nhién liéu tiéu thu cha
cac d6i tau gdm 525 chiéc a 75.691,77 tdn/nam,
tuong &ng véi tdng cdng suat cla cac doi tau 13
33.022 CV.

eTéng lwong phdt thdi khi nha kinh trong
hoat déng KTTS & cdc xéd ven bién huyén Triéu
Phong

Luwong phat thai khi nha kinh bao gom CO,,
N,O va CH, duoc tinh toan theo tirng doi tau,
duoc trinh bay trong Bang 3.

+ Nhém tau khong cé dong co gan may véi
30 chiéc la 0 tdn/ndm khdng gay ra phat thai khi
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nha kinh.

+Tong lugng phat thai khi CO, ctia dgi tau co
doéng co gan may dudi 40CV s6 lwgng 344 chiéc
la 10.865,84 tan/nam, khi N,O la 0,88 tan va khi
CH, 12 0,73 tdn

+Tong lugng phat thai khi CO, ctia ddi tau co
doéng co gan may trén 40CV s6 lvong 151 chiéc
14 229.274,63 tdn/nam, khi N,O [ 18,51 tan va
khi CH, Ia 15,43 tan

Nhu vay vdi tdng cong sudt may la 33.022CV,
céc doi tau khai thac thly sdn & céc xa ven bién
huyén Triéu Phong tiéu thy 75.691,77 tan nhién
liéu (dau diesel)/ndm, twong ng vdi lugng phat
thai khi CO, 1a 240.140,47 t&n, khi N_O 1a 19,39
tan va khi CH, la 16,16 tan.
3. Tiém nang giam phat thai khi nha kinh trong
khai thac thiy sdn théng qua &ng dung céng
nghé va tiéu chuan ky thuat méi
3.1. Tiém nding giam phdt thai KNK khi thay déi
téc dé caa tau thuyén

Gidm téc do la gidi phap don gidn nhat dé
giam tiéu thu nhién liéu.




Bdng 3. Téng lwrong phdt théi khi nha kinh cla cdc déi tau khai thdc thiy sén
& cdc xd ven bién tinh Qudng Tri

Doi tau Téng cdng | Lwong tiéu thu co, CH,

suat nhién liéu (Tan) (Tan) (Tan)
(cv) (TAn/nam)

Nhom tau khéng cé 30 0 0 0

déng co gan may

Nhém tau cé dong co 344 3.424,89 10.865,84 0,88 0,73

gan may dudi 40 CV

Nhom tau cé dong co 151 72.266,88 229.274,63 18,51 15,43

gan may trén 40 CV

Téng 525 75.691,77 240.140,47 19,39 16,16

Theo nghién clru cta Cong ty danh cd Nam
Triéu, 1 tau dai 19,8 m, c6 cdng sudt dong co
540HP gidm t6c dé tir 10 hai ly/ gi®& xudng con 8
hai ly/ gi®r s& lam gidm tiéu thu nhién liéu hang
gi® bang 70%.

Néu cdc mdy hoat déng & hiéu suit tdi da,

thi gidm t6c (khéng xét dén cdng sudt may) thi
c6 thé gidm lwong tiéu thu NL |3 (100% - 70%)
x 75.691,77 tdn/ndm = 22.707,53 tan/ndm,
giam lwong phat thai khi nha kinh gidm duoc la
72.042,14 tan CO,/ndm, 5,82 tdn N,O/ndm va
4,85 tan CH,/nam.

Bdng 4. So sdnh lwong tiéu hao nhién liéu tride va sau khi thue hién gidi phdp gidm téc d6
cua cdc dbi tau khai thdc thiy san

NGi dung so sanh

Trwdc khi thye hién
giai phap

Sau khi thuc hién
gidi phap

Lwong nhién liéu
tiét kiém

Luvong tiéu thy nhién liéu (tdn/ndm)

75.691,77

52.984,24

22.707,53

Bdng 5. So sdnh téng lwgng phdt théi khi nha kinh cda cdc déi tau khai thdc thdy sén
trwdc va sau khi thue hién gidi phdp giam téc dé

Loai khi nha kinh phat thai Trwdc khi thye hién | Sau khi thwce hién Lwong phat thai
giai phap gidi phap dworc giam bét
CO2 (tdn/ndm) 240.140,47 168.098,33 72.042,14
N,O (tdn/ndm) 19,39 13,57 5,82
CH, (tdn/nam) 16,16 11,31 4,85

Hién nay cac nha khoa hoc, ki su trong nudc
da co cac nghién clru, bdo cao va bai bdo dang
trén cac tap chi cé uy tin trong nudc vé cac
nghién clru trén.

3.2. Tiém néng giam phdt théi KNK khi thay déi
déng co’ tau thuyén

Giam phat thai khi nha kinh trong hoat dong
khai thac thay san truédc hét 1a giam muirc tiéu
thu nhién liéu cho tau danh bat. Co rat nhiéu
yéu t6 dnh hudng dén mirc tiéu thu nhién liéu,
trong d6 co6 4 yéu td chl yéu sau:

- Tinh trang ky thuat cla dong co, hé dong
[we va hé vo tau - chan vit;

- Tinh trang bién (séng, gid);

- Kinh nghiém di bién cla ngu dan;

- Khi hau vung bién khai thac (nhiét dé, ap
suat, d6 4m cua khong khi).

Trong cac yéu t6 trén, yéu té thr nhat cé anh
hudng thudong xuyén nhat. D€ giam thiéu tiéu
hao nhién liéu, cdc nha khoa hoc va nha thiét ké
chétao hé déng luc, vo tau, chan vit va cac hang
son hang hai khéng ngirng nghién ciru dé ng
dung céc cong nghé mai, cac gidi phap ky thuét
tién ti€n nhu cai tién cac bd phan, chi tiét cda
déng co, hé truc va chan vit,... nham cai thién
qua trinh chay trong déng co, tang hiéu suat s
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dung nang luvgng nhién liéu nhu st dung dong
co ting ap, thiét k€ cdc mau chan vit méi nhuw
chan vit c6 canh cd dinh (FPP) va canh c6 thé
didu chinh (CPP); st dung hop s8 giam téc dé
tang lwc ddy cho ddng co khi chay ra; cai tién
tdng do nhan, phang cla vd tau, cling nhu st
dung loai son INTERSLEEK 900 chéng ha bam,
khéng ddc, lugng son phi trén bé mat it, thoi
gian |én d3 it hon, chdng bam ha va nhét ban,
gidm ma sat, lyc can cda tau.

Dé thuyc hién gidi phap nay, Nha nudc cén
cé chinh sach, van ban quy pham phap luat,
qui dinh, quy chuan nha nudc cho cac tau ca vé
giam thiéu phat thai khi thai - dac biét khi thai
nha kinh.

Tiém nang gidm phat thai KNK trong hoat
doéng KTTS c6 thé nang cao hon nita theo cac
tiéu chuan ki thuat méi.

3. Xay dung cac bd chi s8 theo chuidn muc
IMO vé thiét ké hiéu qua nang lwvong (EEDI) 13
mot chi s& cé thé tham dinh nho tinh todn céac
thong s6 thiét ké tau. Chi sd nay la mot phuong
tién gilp cac chud tau so sanh hiéu qua cac ban
thiét ké cung mét loai tau cé kich c& nhu nhau
cla nhiéu don vi déng tau khac nhau.

4. D6i mdi cong nghé déng tau bién theo tiéu
chuin hang hai xanh mai, gidm phat thai déng
co cla may tau; nghién ctu vat liéu mdi, tim
phuong an vat liéu thich hop (k§ thuat, kinh té,
moi trwdng) dé thay thé vo tau gd cho cac doi
tau danh ca hién nay.

5. Nghién cttu, &rng dung phuong phap danh
bat, ngu cu, thiét bj khai thac, cong nghé bao
quan san phdm sau thu hoach, dac biét d6i vdi
doi tdu danh bat xa bd dé& nang cao hiéu qua
khai thac thay san.

Lwong tiéu hao nhién liéu cla mdy chinh
dugc xac dinh nhu sau:

G,= ge,x Ne, /1000 (kg/h)

Trong dé:

Ne,: Cong suat clia may chinh (hp)

ge,: Sudt tiéu hao clia dong co & ché do khai
théc Ne, (g/hp.h)

M43y c6 cdng sudt 600 CV X 85% CV = 510 CV
(twong duong 275 hp; 1hp = 0,736 kw; 1kw =
1,36 hp) thi tiéu hao nhién liéu:

G, = 275x 175 (g/hp/h) /1000 = 48,125
kg/h : 0,85 = 56,6 lit/h

(quy déiralit; 1 Iit ddu DO 0,05S = 0,85 kg/lit/h).

- Néu sir dung may cé cdng suat 600 CV
nhung la ddng co trung tdc, cd tdng ap thi chi
hoat dong vdi cong suat tuong duong:

300 CV X85 % CV=255CV

(twong duwong 162,5 hp; 1hp = 0,736 kw; 1kw
=1,36 hp)

- Mrc tiéu hao nhién liéu:

G1= 162,5 x 165 (g/hp/h) /1000 = 26.812,5
kg/h : 0,85 = 31,5 lit/h

- Chénh léch nhién liéu :

56,6 -31,5=25,1lit/h ( > 44%)

Néu mét tau hoat déng trén bién trung
binh 15 gi&/ngay thi lwong dau tiét kiém duogc
khoang 376,5 lit/ngay.

Téng cong suat hién tai la 33,022 CV, gia st
tdi ndm 2030 thi thay thé hoan toan céc tau
bang dong co may cé cong suat 600 (khong xét
dén sé lugng tau thuyén, co thé giam bét s6
lwong tau thuyén cé cdng sudt nhd va dau tw
nang cap tau thuyén mai) thi chénh Iéch nhién
lidu mdi ngay sé la:

376,5 x (33,022 : 600) = 20.721,31 Iit/ngay
hay:

20.721,31x 0,85 = 17.613,11 kg/ngay

va luvgng tiéu thu nhién liéu nam giam duoc
la:

17.613,11/1000 x 300 = 5.283,93 tdn/nam

Bdng 6. So sdnh lwgng tiéu hao nhién liéu trirde va sau khi thue hién gidi phdp thay thé déng co
cua cdc dbi tau khai thdc thdy san

NGi dung so sanh

Trwdc khi thyc hién
giai phap

Sau khi thuc hién
gidi phap

Lwong nhién liéu
tiét kiém

Luvong tiéu thu nhién liéu (tdn/ndm)

75.691,77

70.407,84 5.283,93

3.2.3. Téng tiém ndng gidm phdt théi cia cdc
déi tau khai thdc

DPé tinh duwoc tiem ndng giam phét thai cla
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cac doéi tau khai thac khi dp dung céc hai gidi
phap thay thé dong co va giam téc do cla tau
thuyén.




Bdng 7. So sdnh téng lwong phdt théi khi nha kinh cda cdc déi tau khai thdc thiy sén
trwde va sau khi thure hién gidi phdp thay thé déng co

Loai khi nha kinh phat thai Trwdc khi thye hién | Sau khi thuc hién Lwong phat thai
gidi phap giai phap duoc giam bét
CO2 (td&n/ndm) 240.140,47 107.728,97 132.411,50
N,O (t&n/nam) 19,39 8,7 10,69
CH, (tdn/nam) 16,16 7,25 8,91

Bdng 8. Tiém ndng gidm phdt thai khi nha kinh cua cdc d6i tau khai thdc thady sén
trwde va sau khi thue hién gidi phdp thay thé déng co va gigm téc d6 cua tau thuyén

Loai khi nha kinh phat thai Tiém nang khi gidam | Tiém nang khithay | Lwong phat thai
téc doé thé dong co dwoc giam bét
CO2 (tdn/ndm) 72.042,14 132.411,50 204.453,6
N,O (tan/nam) 5,82 10,69 16,51
CH, (tan/nam) 4,85 8,91 13,76

4. Dé xuat cac giai phap gidm phat thai khi nha
kinh

Cac gidi phap tiét kiém nang lwong diéu
chinh co cau tau thuyén cdng suat phu hop, quy
hoach lai tuy&n va vung KTTS nham gidm kha
nang phat thai KNK.

1) Cai tién ky thudt va cdong nghé trong
hoat ddng khai thac nham gidm phat thai khi
nha kinh.

2) Xay dwng mé hinh té chirc san xuat va dich
vu nghé ca trén cac vung bién nham khai théc,
bdo vé ngu trudrng va gidm phat thai KNK do tiét
kiém nhién liéu.

Nham gép phan gidm phat thai khi nha kinh
trong hoat dong nganh thdy san cd nudc la
khoang 3 triéu tan CO, (twong duong 23,32%
téng luvgng dy bdo phat thai khi nha kinh cla
lihh vwc thay san dén ndm 2020 theo Quyét
dinh s6 3119/QP-BNN-KHCN, ngay 16/12/2011
cla B& Noéng nghiép va Phat trién ndng thén vé
viéc phé duyét dé an giam phat thai khi nha kinh
trong néng nghiép, néng thén dén ndm 2020,
nganh thdy sdn cdc xa ven bién huyén Triéu
Phong can trién khai mét s6 giai phap ki thuat
sau day:

4.1. Pidu chinh co cdu tau thuyén céng suét
khéng pht hop vdi ngu truwong ddnh bét, quy
hoach lgi tuyén va viing khai thdc thdy sén nhém
gidm kha néng phdt thdi khi nha kinh

Mét van dé dat ra la hién nay tai nhitng

vung ven bo da va dang bj tan dung khai thac
qué muec, lam cho ngudn lgi thay sdn cé nguy
co bi can kiét. Cac xa ven bién huyén Triéu
Phong vé&i hon 65,5% s6 lwgng tau thuyén 1ap
mdy cé céng suat dudi 40CV hoat ddng chd
y&u & vung nudc ven bd da gy sirc ép qud 1dn
cho ngudn lgi thdy san ven bd, 1am tang nguy
co can kiét. Vi nhiéu ly do ma thoi gian qua,
lwong tau phat trién mot cach ty phat, khdng
theo dinh huwdng quy hoach phat trién bién va
s& lwong tau cé cé cdng sudt nhoé van ting lién
tuc. Diéu nay déng nghia vdi viéc canh tranh
trong khai thac ven b& véi cwong do cao, rdo
riét hon. Su suy gidm ngudn lgi d3 dnh hudng
nghiém trong va truc ti€p dén hiéu qua danh
bat cla cac loai nghé khai thac hai san. Ty lé
ca tap, ca con trong cac mé lwdi ngay cang cao,
chi€m trung binh trén 70% san lvgng ddnh bat,
tly theo loai nganh nghé khai thac, kéo theo
doanh thu va lgi nhuan cac hoat dong khai thac
cé xu hudng thap dan.

Sy mat can doéi gitra nang luc khai thac va
kha nang hién cé cha nguén lgi vung ven bd
ngay cang ting, dan dé&n ngudn loi ven bo bi
giam dan, hiéu qua kinh té cha hoat déng khai
théc vung bién ven b& ngay cang thap. Trong khi
do, gid nhién liéu va nhitrng chi phi dau vao cho
khai thac tang khéng nglrng, dang gay ra nhirng
khé khan 1&n cho nganh khai thac hai san. Hiéu
quad kinh té cla cac hoat déng khai thac dang
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gidm dan nén cdc tau cd budc phai tan thu san
pham, tir d6 dan dén cac ngu trwdng gidm sut
ngudn lgi thay san nghiém trong.

Cac giai phap khdac c6 thé 4ap dung bao gbm:
phan tuyén va vung khai thac thay san, diéu
chinh co ciu tau thuyén va nghé khai thac,
trng dung vat liéu composite, thay hép sd, thay
chan vit.

4.2. X4y dwng mé hinh té chirc sén xudt va
dich vu nghé cd trén cdc vung bién nhdm khai
thdc, bdo vé ngu trrdng va gigm phdt théi KNK
do tiét kiém nhién liéu

Trén thyc té hién nay, nghé cd cla cic xa ven
bién huyén Triéu Phong ciing dang ndm trong
tinh trang chung clia ca nwdc 1a tiép can ty do.
Do d4 tinh trang khai thac khéng cé t6 chirc con
nhiéu dan dén ngudn Igi hai san vung bién ven
b& ngay cang can kiét. D& phat trién nghé khai
thac hai sdn gan bd bén vitng can cé giai phap
t6 chirc sdn xuat mai dua trén co s& cong dong.
Vira qua, B6 Néng nghiép va Phat trién nong
thon da trién khai xay dwng md hinh déng quan
ly nghé ca quy mé nhd va kinh nghiém clia mét
s6 nudce trong khu vire cho thay dong quan ly da
mang lai hiéu qua kha quan trong viéc bao vé
ngudn loi thiy sdn. P6i vdi khai thac hai san xa
b& cling chuwa c6 md hinh san xuat theo ddi tau
hoan chinh ma chi |a mét nhém nhé gém anh
em, dong ho cung nhau khai thac hai san trén
bién, cac nhém nay hd trg nhau nhu: cung cap
nhién liéu, nwdc udng, ciru tro trong dong bao,
van chuyén san pham vé bo, ...

4.3. Gidi phdp chuyén déi, han chéva 16 trinh
cdt gigm tau thuyén khai thdc, néng cao céng
sudt tau bé vuwron khoi bam bién

Cac xa ven bién huyén Triéu Phong d3 ra soat,
diéu chinh va bé sung quy hoach thuay san cho
phu hop véi diéu kién phat trién thyc té, thyc
hién 16 trinh chuyé&n d6i, han ché va cét giam tau
thuyén khai thac theo dung quy hoach tai Quyét
dinh 53/2006/Qb-UBND phé duyét Quy hoach
phat trién thay sdn dé€n ndm 2010 c6 tinh dén
ndm 2020 do Uy ban nhan dan tinh Quang Tri
ban hanh. C4c giai phap c6 thé &rng dung nhu:

- Giam t6c d6 dé tiét kiém nhién liéu

- C3i tién hé théng lam lanh

- Str dung dén Led thay cho dén cao ap theo
huwdng tiét kiém nang lvong trong quad trinh khai
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thac thay san

- S&r dung may tau

- S&r dung 16ng sdy tu tao dya trén hiéu rng
nha kinh dé tiét kiém nang lwong, dong thoi
giup qua trinh ché bién hai san tét hon.

5. K&t luan va khuyén nghi
A. Két luén

1) Pé dé xuat dugc céc giadi phap gidm nhe
KNK, nghién ctru da van dung cac phuong phap
diéu tra, thu thap s6 liéu, thdng ké téng hop,
tham van cac chuyén gia, tién hanh kiém ké
phat thai khi nha kinh trong hoat déng khai thac
thay san cha ddi tau cdc xa ven bién huyén Triéu
Phong trong nam 2013 va ndm 2017. Trén co s&
s6 liéu quy hoach phat trién thuy san cla cac
xa ven bién huyén Triéu Phong, nghién ctru da
str dung phuong phap kiém ké KNK dé tinh toan
lvgng phat thai khi nha kinh trong hoat déng
khai thac thiy san dén ndm 2020. Theo két qua
kiém k&, lvgng phat thai CO, trong hoat dong
thay sdn cac xa ven bién ndm 2017 (dv kién)
téng cong suat may la 33.022 CV, cic déi tau
khai thac thdy san & cac x3 ven bién huyén Triéu
Phong tiéu thu 75.691,77 tan nhién liéu (dau
diesel)/nam, tuwong ng vadi lwgng phat thai khi
CO, 13 240.140,47 t4n, khi N.O I3 19,39 tdn va
khi CH, 12 16,16 tan.

2) Tiém nang giam phat thai KNK trong nganh
thay san cé thé dat duwoc thong qua viéc thay
nhién liéu héa thach bang nhién liéu sinh khéi,
nhién liéu quang nang, d&i mdi vé cdng nghé
ché tao tau thuyén, d6i mdi vé co cau déi tau,
ki thuat danh bat, t6 chirc dich vu nghé cé va ca
ddi méi vé chinh séch, chién lvgc trong nganh
thdy san. Tiém nang gidm phat thai trong viéc
gidm s6 lugng tau va dau tu thay thé dong co
cla céc loai khi nha kinh la CO,: 132,4 tan/ndm,
N,O: 10,69 tan/ndm, CH,: 8,91 tdn/ndm. Khi dau
tu thay thé déng co, thi cac tau duoc nang cao
khad ndng vuon khoi bdm bién, san luvgng khai
thac dugc tang 1én so véi viéc khai thac gan bo.
B. Khuyén nghj

1) Trong thoi gian sdp tdi, tién hanh kiém
chirng hiéu qua cuta giai phap ky thuat tiét kiém
nang luong gidm nhe BDKH trong linh vuc danh
bat thdy san cho céc xa ven bién huyén Triéu
Phong nai riéng, ddng thoi cé thé trién khai cho




cac dia phuong khac & tinh Quang Tri. khi nha kinh khi thyc hién cac gidi phap thay thé

10.

11.

12.

13.

2) Tién hanh tinh todn tiém ndng gidm phat thai dén Led, 18 trinh, nghién ctru str dung [8ng say,...
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THE EVALUATION OF GREENHOUSE GAS EMISSIONS IN QUANG TRI

SEAFOOD EXPLOITATION AND PROPOSED SOLUTIONS OF MITIGATION

MEASURES IN THE CONTEXT OF CLIMATE CHANGE
Tran Thi Lam Phuong™, Du Van Toan®, Luu Thi Toan, Nguyen Thi Ba Lieu®
@School of interdisciplinary science, VNU

@Viet Nam Institue of Seas and Islands, MONRE

Abstract: There are 28 in 63 coastal provinces and cities in Viet Nam, occupies 17% of the country's

total coastal area and is home to over one fifth of Vietnam's population (Strategic marine Viet Nam 2020).
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Therefore, fishery is very important in the national economy, identified as one of the potential and
strengths of our country. This study was conducted in Quang Tri Province and piloted in Trieu Phong District
with 3 coastal communes Trieu An, Trieu Van, Trieu Lang and Trieu Phuoc communes and Trieu An river
commune, near Thach Han river, pouring into the sea at Cua Viet port, is one of the large seaports of Central
Viet Nam. The coastal communes of Trieu Lang, Trieu Van and Trieu An have a natural area of 35.98 km?,
18 km of coastline, a wide fishing ground with many kinds of precious seafood, high economic value; There
are gates, fishing ports and fish wharves. The study shows the total fleet oil consumption of the current
fleet is 75,691.77 tons; Greenhouse gas emissions are 240,140.47 tons CO,, 19.39 tons N,O and 16.16 tons
CH,. The study also shows the potential for reducing greenhouse gas emissions. After applying mitigation
measures, the amount of fuel saved is 22.707,53 tons, at the same time, a reduction in greenhouse gas
emissions of 204,453.6 tons of CO,, 16.51 tons of N20 and 13.76 tons of CH,,

Keywords: Greenhouses Gas (GHG), Fishing vessels, Fisheries, Climate change, GHG emission reduction,
Quang Tri.
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BIEN PONG ;L’JA MOT SO DAC TRUNG GIO MUA MUA HE O VIET NAM
TRONG THE KY 21: DU TiNH BANG MO HiNH PRECIS THEO KICH BAN
RCP4.5 VA RCP 8.5

Nguyén Ping Mau*, Nguyén Vin Thiang, Mai Vin Khiém
Vién Khoa hoc Khi twgng Thiy védn va Bién déi khi hdu

Ngay nhén bai 3/11/2017; ngay chuyén phdn bién 6/11/2017; ngdy chdp nhén déng 27/11/2017

Tom tat: Bai bdo trinh bay két qud duw tinh bién déng mét sé ddc trung gié mia mua hé & khu vue Viét
Nam vao thdi ky 2046-2065 va 2080-2099 theo kjch bdn RCP4.5 va RCP8.5 tir san phdm mé hinh PRECIS/
CNRM va PRECI/GFDL. Két qud du tinh bién déi cho thdy, thoi diém bat dau va thoi diém két thic gié mua
mua hé cd xu thé dén mudn hon so vdi thoi ky co sé. Trong khi mirc d6 bién déng cta thoi diém bdt déu gid
mua mua hé dwoc dy tinh gigm vao giita va cudi thé ky so vdi thoi ky co sé. Nguoc lai, thoi diém két thuc
gié mua mua hé duoc du tinh bién déng manh mé hon véo gitra va cudi thé ky 21 so vdi thoi ky co s&. Mirc
dé bién déng cua dd dai mua va cwdng dé gié mia mua hé ciing duoc du tinh gia tdng vao gitra va cudi thé

ky 21 so vdi thoi ky co sé trong da sé trirong hop.

Ttr khéa: Gié mua mua he, bit déu, két thuc, d6 dai mua, cwdng dé, gidn doan.

1. M& dau

Gié mua la hé thdng hoan luu quy mé I16n
c6 vai trd rat quan trong trong can bang nhiét,
am quy md toan cau, khu vuc va do d6 cé dnh
huwdng 1én dén diéu kién thoi tiét, khi hau &
nhiéu noi trén thé giéi. Do vay, nghién ctu vé
gié mua la chd dé duoc rat nhiéu tac gia trén thé
gidi va trong nwdc quan tdm. Trong béi canh khi
hau dang bi bién d&i do sy néng 1én toan cau,
viéc hiéu rd ban chat van dong cta khi quyén
la cuc ky quan trong. Cac nghién ctru d3 khang
dinh sy dm 1én toan ciu gay ra nhitng bién doi
vé hoan luu, thoi tiét, khi hdu va cac hién twong
cuc doan khi hau [6]. Sy gia tdng néng d6 khi
nha kinh theo céc kich ban phat thai cé tac dong
dén bién dong gié mua mua hé (GMMH) [7-10].
CUng véi xu thé 4m |én toan cau trong tuong lai
theo cac kich ban, hoat déng ctia GMMH chau A
duwoc dy tinh bién d6i khac nhau & cac khu vuec.
Theo IPCC, thoi diém bat dau gié mua mua he
s&m hon va két thdc mudn hon dan dén s cham
pha clia mua mua [2]. & Viét Nam, nghién ctru
du tinh khi hau trong twong lai theo cac kich ban

*Lién hé tdc gid: Nguyén Bdng Mdu
Email: mau.imhen@gmail.com

khi nha kinh dwgc quan tam trong nhirng nam
gan day. Tuy nhién, bai toan du tinh hoat ddng va
bién dong cla GMMH van chua dwoc quan tam.
Dy tinh bién dong mua GMMH ciing d3 dugc dé
cap dén trong nghién ctru trwdc dé [2].

Trén co s& chi s6 GMMH cho khu vuc Viét
Nam (VSMI) [9] va sé liéu tdi phan tich CFSR
thoi ky 1981-2010, bién déng cla cac dic trung
GMMH d3 duoc danh gid [3]. K&t qua nghién
cu nay cho thay, xu thé bién déi cla cac dac
trung GMMH khong dam bdo murc tin cdy 95%
13 do c6 sy bién ddng manh qua cac nam. Tiép
theo, céc két qua dy tinh bién déng cla céc dic
trung GMMH & khu vure Viét Nam sé dwoc trinh
bay trong nghién ctru nay.

2. SO liéu va phwong phap nghién ctru
2.1. S6 liéu nghién ctru

S8 liéu duoc sir dung trong nghién cliru 13
két qua mo phoéng va dy tinh khi hau theo kich
ban RCP4.5 va RCP8.5 theo cac phuong an khac
nhau bang mé hinh PRECIS. Bd s& liéu nay cé
do phan gidi ngang la 25x25 km dwoc thu thap
tir Vién Khoa hoc Khi tuwgng Thiy van va Bién
déi khi hau [4]. Truong khi hdu duoc sir dung
la hoan Iuvu gié myc 850 hPa trong cac thoi ky:
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(1) Thoi ky co sé& (1986-2005); (2) Gilra thé ky
21 (2046-2065); (3) Cudi thé ky 21 (2080-2099).
Hai phwong an chay mo hinh PRECIS duoc khai
thdc s dung: (1) PRECIS/GFDL (diéu kién bién 13

GFDL-CM3); (2) PRECIS/CNRM (di&u kién bién I3
CNRM-CM5). Chi tiét cac phwong én sé liéu md
phéng va dy tinh dwgc trinh bay trong Bang 1.
2.2. Phwong phdp nghién cuu

Bédng 1. Cdc phurong dn mé phdng va du tinh bdng mé hinh PRECIS dworc str dung

Phwong dn | Diéu kién bién Do Kich bén Tho'i ky
dy tinh tir m6 hinh | phdn gidi Thé'i ky co' sé | Giiva thé ky 21 | Cudi thé ky 21
PRECIS toan céu
PRECIS/GFDL| GFDL-CM3 | 25x25km | RCP4.5, | 1986-2005 2045-2064 2080-2099
RCP8.5
PREIC/CNRM | CNRM-CM5 25x25 km | RCP4.5, 1986-2005 2045-2064 2080-2099
RCP8.5

Xac dinh cac dac trwung GMMH: Cac dac
trung duoc xac dinh théng qua chi s6 GMMH [9]
la tdc d6 gid vi hwdng trung binh khu vuc 5°N-
15°N va 100°E-110°E. Cc dac trwng chia GMMH
& khu viee Viét Nam dugc xac dinh nhu sau:

- Thoi diém bat dau 13 hau dau tién trong hai
hau lién ti€p c6 chi s& VSMI chuyén tir dadu “-”
sang dau “+” (gié déng duoc thay thé bang gié
tay);

- Thoi diém két thic 1a hdu dau tién trong
ba hau lién ti€p co chi s6 VSMI chuyén tir dau
“+” sang dau “-” (gi6 tay dwoc thay thé bang gié
dong);

- D6 dai mua 13 khoang thoi gian tir thoi diém
bat dau dén thoi diém két thuc;

- S6 dot gidn doan GMMH |a thoi ky gi6 tay
muc 850 hPa duwoc thay thé bang gié déng trong
mot hau hodc duy tri trong nhiéu hau lién tiép;

- Cuong d6 GMMH duwoc xac dinh la gid tri
cla chi s6 GMMH (m/s).

Xdc dinh bién déng: Bién déng khi hau
(Climate Variability) [10] |& chi sy thay d6i
thang/gidng cla cac yéu t6 khi hau xung quanh
trang thai trung binh nhiéu ndm (thudng 1a vai
chuc ndm), nghia la I&n hon hodc nhé hon gia tri
trung binh nhiéu ndm. D& xac dinh bién déng,
ching t6i st dung dé léch tiéu chuan (STD) theo

cong thire (1).
STD, =D, (1)

Phuong sai mau D duoc xac dinh nhu sau:

1Q -,
D, =3 (% -’ (2
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Phuong phap du tinh bién dong: Trong nghién
clru nay, dy tinh bién ddng duoc thuc hién bang
cach so sdnh mirc d6 bién déng trong twong lai
(2046-2065 va 2080-2099) v&i mirc d6 bién dong
trong thoi ky co s& (1986-2005). Tuy thudc vao
dac trung khac nhau, phuong phap so sanh khac
nhau sé duoc thuc hién. Hai phwong phap so
sanh duoc ap dung: (1) Ty s6 (% bién d6i); (2)
Hiéu s6 (gid tri cha dic trung).

- Phuong phap ty s6 dugc xac dinh nhu cong
thire (3), don vi la % bién doi.

* *

AX _ X furute *_ X1986—2005 *100 (3)

furute
X 19862005

- Phuong phdp hiéu s6 duogc thyc hién nhw
cong thirc (4), don vi cha mirc dd bién déi trung
v&i don vi chia dac trung GMMH.

AX XE X )

future — 7N uture ~ 7\ 1986-2005
Trong dé:
AX e 12 Mirc d0 bién d&i chi s& STD cla
dac trung GMMH (hodc dac trung GMMH).

X 13 chi s6 STD cla déc trung GMMH
(hoac dac trung GMMH) trong tuong lai va
duoc tinh todn tr cac két qua du tinh cla md
hinh PRECIS.

X 1862005 12 Chi s8 STD clia d&c treng GMMH
(hoac dac trung GMMH) duwgc tinh toan tur cac
két qua moé phéng ciia md hinh PRECIS.

Cdc phuwong dn dw tinh bién déi: Két qua
dy tinh dwoc tinh todn theo tirng phuwong an
mo hinh (PRECIS/CNRM va PRECIS/GFDL) va




phuong an té hop trung binh.
3. K&t qua va nhan xét
3.1. Tho'i diém bat déu gié mia mua hé

Dv tinh bién ddi thoi diém bat dau:

Thoi diém bt dau GMMH vao gitra (Hinh 1a)
va cudi thé ky 21 (Hinh 1b) khong bién d6i nhiéu
so v&i thoi ky co s&, mirc d6 sdm/mudn & trong
khoang dudi 1 hau (5 ngay). Dén gitra thé ky 21,
thoi diém bat dau duoc dy tinh d&n mudn hon
s0 V@i thoi ky co s tir 0 dén 0,9 hau (Hinh 1a).
Dén cudi thé ky 21, bién d6i vé thoi diém bat
dau duogc dy tinh dén s&m hon thoi ky co sé&
tir 0,6 hau (RCPS.5) dén 0,7 hau (RCP4.5) theo
phuwong an PRECIS-GFDL; muén hon khoang 1
hau so vai thoi ky co sé theo phuong an PRECIS-
CNRM (Hinh 1b).

Du tinh mirc d6 bién déng:

Gilra thé ky 21: Toan b céc phuong an déu
dy tinh bién dong cla thoi diém bat dau giam
so v&i thoi ky co s&. Mirc bién d6i cla chi s8
STD so véi thoi ky co s& dugc dy tinh dao dong
tlr-29,4 dén 13,8%. Trong d6, céc kich ban theo
phuong an PRECIS-CNRM c¢é muirc gidm nhiéu

a) Bién doi: Théi diem bat dau_ 2046-2065 (hau)
I 0.3
o3
0.5
0.0
I 0.5
I 05
-3
b) Bién doi: Théri diém bat dau_ 2080-2099 (hiu)
0.7 I
I 10
0.1
0.6 N
B
Ho2

3

Té hep RCPA.S

Hinh 1. Mdrc bién déi cda thoi diém bat déu

I 6 hop RCPE.5

GMMH (héu) & cdc thoi ky trong tuong lai so vdi
thoi ky co sé theo cdc kich ban (RCP4.5 va RCP8.5)

va phuong dn té hop trung binh: a) 2046-2065;
b) 2080-2099

hon so v&i PRECIS-GFDL; kich ban RCP4.5 giam
nhiéu hon kich ban RCP8.5. Phuwong an t8 hop
trung binh cho thay, chi s6 STD vao gilta thé ky
giam tlir 18,4% (RCP8.5) dén 24,8% (RCP4.5)
(Hinh 2a).

Cudi thé& ky 21: Hau hét cac két qua dy tinh
déu cho thay bién doéng cla thoi diém bat
dau giam so vai thoi ky co s&. Mirc bién ddi
cl@a chi s6 STD dao déng tir -41,6 dén 2,3%.
K&t qua t6 hgp trung binh cho thay, bién dong
thoi diém bat dau gidm so véi thoi ky co s&
theo ca hai kich ban, véi mirc bién déi cda chi
s6 STD tir -19,7 (RCP4.5) dén -13,2% (RCPS.5)
(Hinh 2b).

Nhu vay, xu thé chung la thoi diém bat dau
GMMH dén mudn hon (chiém 83,3%) va giam
bién déng (chiém 91,7%) & cac thoi ky trong
twong lai so v&i thoi ky co s&. Tuy nhién, mirc d6
bi€n d6i cla thoi diém bat dau 1a khong nhiéu,
dao dong trong khodng tir -0,7 dén 1 hau. Diéu
nay cho thdy, GMMH & cac thoi ky trong tuong
lai dwoc du tinh ¢ xu thé dén mudn hon va thoi
diém bat dau duy tri 6n dinh qua cac ndm hon
so vdi thoi ky co s0.

a) Bién d6i: STD Thoi diém bit d3u_ 2046-2065 (%)
- R

PRECES.CNRM 4. | [

e I

b) Bién déi: STD Thei diém bt d5u_ 2080-2099 (%)
| FE]

PRECIS-CNAM 45 416 I
19.7
161 I
102 [
132
Td hgp RCP4.5 I 7S hop RCPB.S

Hinh 2. Twong tw nhw Hinh 1 nhwng déi vdi chi
s6 STD (%) cua thoi diém bat ddu GMMH:
a) 2046-2065; b) 2080-2099
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3.2. Tho'i diém két thuc gié mia mia hé
Dy tinh bién d&i thoi diém két thic gié
mua mua he:

Gilta thé ky 21: Theo kich ban RCP4.5, thoi
diém két thuc d&n mudn hon 0,2 hau theo dy tinh
PRECIS-GFDL va sém hon 0,7 hdu theo du tinh PRE-
CIS-CNRM. Theo kich ban RCP8.5, toan bd cac két
qua dy tinh d8u cho thdy thoi diém két thiac dén
mudn hon so véi thai ky co s&, véi mirc bién doi
tr 0,9 dén 1,2 hau. K&t qua t6 hop kich ban RCP8.5
cho thay, thoi diém két thic d&n mudn hon thoi ky
co's& khodng 1,0 hau (Hinh 3a).

Cudi thé ky 21: Toan bd cac két qua dy tinh
déu cho thay thoi diém két thic dén mudn hon
50 v3i thoi ky co s&, vai mirc bién déi tir 0 dén
1,5 hau (Hinh 3b).

Du tinh mirc do bién déng:

Gilra thé ky 21: Theo kich ban RCP4.5, murc
do bién dong dwoc dy tinh giam theo mé hinh
PRECIS-GFDL va tang theo phuwong an PRECIS-
CNRM. Trong dé, mirc bién ddi cla chi sé STD
lan lwot twong ng vdi cac mé hinh 13 -20,3
va 70,3%. Theo kich ban RCP4.5 cho th&y, bién
dong clha thoi diém két thac dwoc dy tinh tang
so vdi thoi ky co s, véi mirc tdng cua chi s
STD khodng 25%. Theo kich ban RCP8.5, xu thé

a) Bién dai: Thed diém két thic_ 2046-2065 (hiu)
Moz
0.7 I
0.2
O
L&
I 10
3 2 1
b) Bién dai: Thai diém két thic_ 2080-2099 {hiu)
I
oo
0.6
I
I
I
3 2 1 0 1 2
Té hgp RCPA.S B 75 hop RCPE.S
Hinh 3. Mtrc bién d6i cda thoi diém két thic
GMMH (hdu) ¢ cdc thoi ky trong tuong lai so vdi

thoi ky co sé theo cdc kich ban (RCP4.5 va RCP8.5)

va phuong dn té hop trung binh: a) 2046-2065;
b) 2080-2099
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dy tinh bién déng cta thoi diém két thac cling
twong tw nhu kich ban RCP4.5. Trong d6, mirc
bi€n d6i cla chi s& STD 13 -16,1% theo PRECIS-
GFDL va 109,4% theo PRECIS-CNRM. Két qua
tinh todn t6 hop trung binh cho thay, chi s6 STD
tang khoang 47,8% (Hinh 4a).

Cudi thé ky 21: Xu thé du tinh bién dong
cla thoi diém két thic GMMH vao cudi thé ky
13 tvong déng vai thoi ky gitra thé ky 21. Tuy
nhién, mirc bién ddi vao cudi thé ky |1a thap hon.
Toan bé cac két qua theo kich ban RCP4.5 déu
cho thay su gia tdng bién déng cla thoi diém
két thuc. Trong d6, mirc tdng cla chi s& STD dao
dong tir 2,3 (PRECIS-GFDL) dén 64% (PRECIS-
CNRM). K&t qua t8 hop trung binh theo kich ban
RCP4.5 cho thay, chi s6 STD vao cudi thé ky 21
duwoc du tinh tang khodng 47,8% so vdi thoi ky
co s&. Theo kich ban RCP8.5, mirc bién ddi cla
chi s6 STD 13 -16,1% theo két qud PRECIS-GFDL
va 13,0% theo k&t qud PRECIS-CNRM. K&t qua t6
hop trung binh theo kich ban RCP8.5 cho thay,
chi s6 STD gidm khoang 1,6% (Hinh 4b).

Nhu vay, xu thé chung 1a thoi diém két thic
GMMH dén mudn hon va bién ddng manh hon
& gitta va cudi thé ky 21 so véi thoi ky co sd.
Tuy nhién, mirc bién d&i cla thoi diém két thic
GMMH la khéng nhiéu so vdi thai ky co s (dao
dong tr -0,7 dén 1,5 hau).

a) Bién ddi: STD Thai diém két thic_ 2046-2065 (%)
203

b) Bién d&i: STD Thad diém két thuc_ 2080-2099 (%)
|22
e
333
161
S-CNAM_BS | RERY

16 ]

Té hop RCPA.5 I TG hop RCPB.S

Hinh 4. Twong tw nhuw Hinh 3 nhwng déi vdi chi
s6 STD (%) cua thoi diém két thic GMMH:
a) 2046-2065; b) 2080-2099




3.3. b6 dai mua gié mua mua hé

Du tinh bién d&i d6 dai mua gié mua mua heé:

Gilra thé ky 21: Theo kich ban RCP4.5, d6 dai
mua dwoc dy tinh ngan hon tir 0,6 dén 1 hau
so V@i thoi ky co s&. Nguoc lai, dai mua GMMH
déu duoc dy tinh tang theo cac két qua kich ban
RCP8.5, murc tdng nhiéu nhat 13 1,2 hau theo két
qua PRECIS-GFDL (Hinh 5a).

Dén cudi thé ky 21: D6 dai mua dugc du tinh
tang so vdi thoi ky co s& & hau hét cac két qua
(chiém 83,3%). Trong d6, murc tang cha do dai
mua dao déng tir 0,4 hau dén 2,2 hau. Mirc tdng
cla dé dai mia GMMH nhiéu nhat trong cac
phuong an du tinh bdng mé hinh PRECIS-GFDL
(2,0 hau theo kich ban RCP4.5 va 2,2 hau theo
kich ban RCP8.5) (Hinh 5b).

Du tinh mirc do bién dong:

Vao giita thé ky 21: Pa s8 cac két qua dy tinh
(chiém 66,7%) déu cho thay bién dong cla do
dai mua la gia tang so vdi thoi ky co s&, véi mirc
tang cla chi sé STD tir 5,0 dén 38,0%. Trong d4,
cdc két qud PRECIS-CNRM déu cho thay bién
dong gia tang manh, v&i mic tdng cda chi s6 STD
tlr 36,8% (RCP4.5) dén 38,0% (RCP8.5). Ngugc
lai, mirc d6 bién dong dwoc du tinh gidm trong

a) Bién déi: D dal mia_ 2046-2065 (hiu)

0.6 I

-1.0 I

0.8

b) Bién déi: D& dai mua_ 2080-2099 (hiu)
———
1.0
05

R m——,

. 04
Té hop_85 | BE]
Té hop RCPAS
Hinh 5. Mirc bién déi cua dé dai mua GMMH
(hdu) & cdc thoi ky trong tuong lai so vdi thoi ky
co' s& theo cdc kich ban (RCP4.5 va RCP8.5) va
phwong dn té hop trung binh: a) 2046-2065;
b) 2080-2099

I 76 hop RCPB.S

cac dy tinh PRECIS-GFDL, v&i murc gidm cda chi
s& STD tir 0,1% (RCP4.5) dén 28,0% (RCP8.5).
K&t qua tinh todn t6 hgp trung binh cho thay,
chi s6 STD cda d6 dai mua GMMH duoc du tinh
gia tdng tr 5,0% (RCP8.5) dén 18,3% (RCP4.5)
(Hinh 6a).

Dén cudi thé ky 21: Bién déng cla do dai
mua GMMH déu dugc dy tinh gidm so véi thoi
ky co s& trong toan bd cac phwong an mé hinh
PRECIS. Trong d6, mirc giam cua chi s6 STD vao
cudi thé ky 21 so véi thoi ky co s& dao dong tir
2,3% dén 30,4%. K&t qua td hop trung binh céc
du tinh cho thay, chis6 STD cta dd dai mua gidam
tir 4,1% (RCP8.5) dén 16,3% (RCP4.5) (Hinh 6b).

Nhin chung, c6 sy khac nhau vé dy tinh do
dai mua vao gitta va cudi thé ky 21 trong cac
phuwong dn mo hinh PRECIS. Vao gilra thé ky 21,
xu thé& 1a d6 dai mua ngén lai (chiém 66,7% cua
téng cac phuwong an dy tinh) va gia tang bién
dodng (chiém 66,7% cla téng cac phuwong an dy
tinh). P&n cubi thé ky 21, hau hét cac phuong
an déu dy tinh dod dai mua la dai hon (chiém
83,3% cla téng cac phuong an dy tinh) va gidm
bi€n déng (100% cac két qua déu du tinh giam
bién dong).

a) Bién dai; STD Dé dai mia_ 2046-2065 (%)

PRECIS-GFDL_4.5 a1

b) Bién déi: STD D6 dai mua_ 2080-2099 (%)
PRECIS-GFDL 4.5 304

PRECIS-CNAM_4.5 21

PRECIS-GFDL B5 36 [l

s

Té hop RCPA.5 N 75 hop RCPB.S

Hinh 6. Twong tw nhw Hinh 5 nhwng déi vdi
chi s6 STD (%) ctia d6 dai miua GMMH:
a) 2046-2065; b) 2080-2099
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3.4. Bién déng sé dot gidn doan gié miia mia hé

Dv tinh bién d&i s6 dot gian doan gié mua
mua he:

K&t qua cho thdy, mirc d6 bién déi cla sb
dot gidn doan GMMH & cac thoi ky trong thé
ky 21 so v&i thoi ky co s& dao déng tir -0,4 dén
0,9 dot. Vao giira thé ky 21, da sé cac két qua
(chiém 66,7%) 13 gia tang s6 dot gian doan tir
0,1 dén 0,6 dot (Hinh 7a). Xu thé nay tiép tuc
dién ra vao giai doan cudi thé ky 21, véi mic
tang tir 0,1 dén 0,9 dot (Hinh 7b). Két qua tinh
toan t6 hop trung binh cho thay, s6 dot gian
doan tang tir 0,1 dén 0,3 dot. Trong d6, s6 dot
gian doan dugc dy tinh gia tang nhidu hon vao
cudi thé ky 21.

Du tinh mirc do bién dong:

Co su khdng dbéng nhat rd rang gilta cac
phuong an mo hinh vé du tinh bién déng cta s6
dot gian doan GMMH. Trong dd, phuvong an mo6
hinh PRECIS-GFDL c6 thién hudng dy tinh giam
bién déng s6 dot gian doan. Nguoc lai, phuong
an PRECIS-CNRM c6 thién hudng dy tinh gia
a) Bién d&i: 56 dot gidn doan_ 2046-2065 (hiu)

0.4

b) Bién dai: S6 dot gidn doan_ 2080-2099 (hau)
020
PRECIS-CNRM 4.5 I 0.
Té hop 4.5 03
04 N
. o5
hop_8.5 lo1
3 2 1 0 1
Té hep RCP4.S I 76 hop RCPS.5
Hinh 8. Mrc bién déi cua s6 dot gidn doan
GMMH (hdu) & cdc thoi ky trong tuong lai so vdi
thoi ky co sé theo cdc kich ban (RCP4.5 va RCP8.5)
va phuwong dén té hop trung binh: a) 2046-2065; b)
2080-2099
3.5. Bién déng cwong d6 GMMH
Dy tinh bién d&i cwérng dd gié mua mua he:
Gilra thé ky 21: Da s6 két qua dy tinh (chiém
66,7%) cho thdy cwong d6 duoc tang cwong so
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tang bién doéng cla s6 dot gian doan. Vao gilta
thé ky 21, phwong én PRECIS-GFDL dy tinh gidm
chi s& STD la 38,1% (RCP4.5) va 4,5% (RCP8.5).
Phuong an PRECIS-CNRM du tinh tang chi sé
STD I3 5,1% (RCP4.5) va 11,7% (RCP8.5) (Hinh
8a). Pén cudi thé ky 21, xu thé tang/gidm cla
chi s6 STD trong hai phwong dn mé hinh nay la
twong dwong nhau, véi mirc bién d6i dao déng
tlr -38,1 dén 37,1% (Hinh 8b).

Nhu vay, xu thé chung 1a s6 dot gidn doan
duoc dy tinh gia tdng vao gilta va cudi thé ky
21 so v&i thoi ky co s& trong da s6 két qua
du tinh (chiém 66,7%). Trong dd, mirc ting
clia s6 dot gidn doan dao dong tir 0,1 dén
0,9 dot; tdng nhiéu hon vao cudi thé ky va
theo phuong an PRECIS-CNRM. Tuy nhién,
cac phuong é4n md hinh cé sy khong déng
nh&t cao (d6i lap nhau) vé du tinh xu thé bién
déng cha sé dot gidn doan. PRECIS-GFDL cé
thién hudng du tinh gidm bién déng; nguoc
lai 13 xu thé du tinh gia tdng bién déng trong
két qud PRECIS-CNRM.

a) Bién dai: STD 58 dot gian doan_ 2046-2065 (%)

b) Bién ddi: STD 56 dert gidn doan_ 2080-2099 (%)
ey

PRECIS.CNAM_45 S

T4 hop RCPA.5 I 76 hop RCPB.S
Hinh 9. Twong tw nhu Hinh 8 nhung déi vdi
chi s6 STD (%) cta sé dot gidn doan GMMH:
a) 2046-2065; b) 2080-2099

v@i thoi ky co s&, vdi mirc tang dao dong tir 0,2
dén 0,7 m/s. K&t qua td hgp trung binh cho thay
cwong dé6 GMMH tang tir 0,2 m/s (RCP4.5) dén
0,3 m/s (RCP8.5) (Hinh 10a).




Cudi thé ky 21: Xu thé bién ddi cda cudng do
GMMH vao cudi thé ky la tuong ty vao giita thé
ky. K&t qud cho thay, da s6 cdc két qua dy tinh
(chiém 66,7%) cho thay cudng do gia ting so vdi
thoi ky co s@, véi mirc tang tir 0,2 dén 1 m/s.
K&t qua t6 hop trung binh cling cho thay cudng
d6 GMMH tang tr 0,2 m/s (RCP4.5) dén 0,3 m/s
(RCP8.5) (Hinh 10b).

Dy tinh mirc dd bién déng:

Giira thé ky 21: Pa s6 két qua duy tinh (chiém
66,7%) cho thady bién dong cla cudng do gia
tang, v&i mic tang cla chi s6 STD tir 5,8 dén
18,0% so vdi thi ky co s&. Két qua té hop trung
binh cho thady mirc bién déi cla chi s6 STD dao
dong tir -3,0% (RCP4.5) dén 11,9% (RCPS.5)
(Hinh 11a).

Cudi thé ky 21: C6 su khéng déng nhat (tréi
ngwoc nhau) trong du tinh xu thé bién déng
clia cwong dd6 GMMH gitra hai phuong an mo
hinh PRECIS. Phuong an PRECIS-GFDL c6 thién
huéng dy tinh bién dong GMMH giam so vdi

a) Bién déi: Cuémg dd_ 2046-2065 (hiu)
I 0.7
PRECIS-CNRM_4.5 Sl |
Téhop 45 0.2

PRECIS-GFDL_8.5 . .

b) Bién doi: Curéng dg_ 2080-2099 (hau)
B
PRECIS-CNRM 4.5 05 I

Té hep RCPA.5 N 76 hop RCPS.5
Hinh 10. Mtrc bién déi cia cwong dé GMMH
(m/s) & cdc thoi ky trong tuong lai so vdi thoi ky
co' s6 theo cdc kich bdn (RCP4.5 va RCP8.5) va
phwong dn té hop trung binh: a) 2046-2065;
b) 2080-2099

4. K&t luan

T céc két qua phan tich trén, cé thé duara
mot s6 két luan sau:

(1) Thoi diém bat dau GMMH & gitra va cudi

thoi ky co s&, véi mirc gidm cla chi s6 STD tir
9,4% (RCP4.5) dén 37,4% (RCP8.5). Nguoc lai,
phuong an PRECIS-CNRM cé thién hudng du
tinh gia tang bién ddng, véi mirc tang cla chi s6
STD tir 26,6% (RCP8.5) d&n 41,7% (RCP8.5). K&t
qua tinh todn t6 hop trung binh cho thiy bién
dong clia cwong d6 GMMH tang khoang 16,1%
theo kich ban RCP4.5 va giam khoang 5,4% theo
kich ban RCP8.5 (Hinh 11b).

Nhu vdy cé thé thdy, xu thé vé cuong do
GMMH dugc dy tinh 13 gia tdng vé cudong do
(chiém 58,3% s6 lwong céc du tinh) va mdc dé
bién dong (chiém 58,3% s& lugng cac dy tinh).
Diéu nay cho thdy, GMMH duwoc dy tinh hoat
déng manh hon vé cudng dd va bién dong
manh hon. Trong dé, phuwong an PRECIS-GFDL
cé thién huwdng dy tinh gia tang vé cudng
do va gidm vé mic d6 bién déng. Nguoc lai,
phuong an PRECIS-CNRM c6 thién hudng dy
tinh gidm nhe vé cwdng d6 va tang vé mic do
bién dong.

a) Bién déi: STD Cuong do_ 2046-2065 (%)
-16.3 I
PRECIS.GFOL_8.5 .
R
— s
b} Bién doi: STD Cudng d_ 2080-2099 (%)
54

T4 hop RCPA.5 N 75 hop RCPE.S
Hinh 11. Twong tw nhw Hinh 10 nhung déi vdi
chi s6 STD (%) ctia cwdng dé6 GMMH:

a) 2046-2065; b) 2080-2099

thé ky 21 cé thién hudng dé€n muén hon va it
bién déng hon so véi thoi ky co s&. Trong do,
mrc bi€n d6i clia thoi diém bat dau GMMH dao
doéngtir-0,1 dén 1 hau. Bién déng cha thoi diém
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bat dau GMMH giam trong hau hét cac phuong
an dy tinh (chiém 91,7%), véi mirc giam cua chi
s6 STD tlr 10,2 dén 41,6%.

(2) Mtrc d6 bién d&i cda thoi diém két thuc
GMMH & giira va cudi thé ky 21 so véi thoi ky
co s& 1a khéng nhiéu, dao dong tir -0,7 dén 1,5
hau. Tuy nhién, bién déng cua thoi diém két
thic duwoc dy tinh gia tang dang k&, murc ting
chi s6 STD cao nhét 1én t&i trén 100%.

(3) Do dai mua GMMH & gitta va cudi thé ky
21 duwoc du tinh khéng bién d6i nhiéu so vdi
thoi ky co s&, véi mirc bién d6i dao ddng tir -1,0
dén 2,2 hau. Bién déng cla d6 dai mua GMMH
duoc dy tinh tang & da s6 trudng hop (chiém
66,7% s6 lwvong két qud) vao gilra thé ky va giam
bién ddng vao cudi thé ky 21 trong toan bé céc
két qua dy tinh.

(4) Bién déi cua s6 dot gian doan GMMH vao
gitra va cudi thé ky 21 so vai thai ky co s& dugc
dy tinh dao déng tir -0,4 dén 0,9 dot. Trong d6,
da s6 két qua (chi€ém 66,7%) cho thay su gia tang
cla sé dot gidn doan GMMH & cac thoi ky trong
twong lai. Déi vai du tinh mirc dd bién déng,
khéng cé sy thdng nhat (trdi nguoc nhau) gitra
hai phuwong an mo hinh.

(5) Cwong d6 GMMH duoc dy tinh gia tang
vao gilra va cudi thé ky 21 so véi thoi ky co s&
trong da sé két qua tinh toan (chiém 66,7%).
Mrc d6 bién déng cha cvdong d6 GMMH dugc
du tinh gia tdng trong da sé két qua tinh toan
(chiém 58,3%). Trong do, sy thdng nhat gilra
cdc phuwong an md hinh trong dy tinh bién
déng dugc thé hién rd rang hon vao giita thé
ky 21.
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VARIABILITY OF THE VIETNAM SUMMER MONSOON FOR THE 21°T
CENTURY: PROJECTION OF PRECIS MODEL UNDER RCP4.5 AND RCP8.5
SCENARIOS

Nguyen Dang Mau, Nguyen Van Thang, Mai Van Khiem
Viet Nam Institute of Meteorology, Hydrology and Climate change

Abstract: Based on the projections of the PRECIS/CNRM and PRECIS/GFDL models, this article presents
the changes in variability of Vietnam summer monsoon for 2046-2065 (mid-21st century) and 2080-2099
(end-21° century) under the RCP4.5 and RCP8.5 compared with the baselise (1981-2005). Predicted results
in the future under the medium and high scenario (RCP4.5 and RCP8.5) show that of onset and withdrawal
dates would likely change insignificantly in the future. The variability of the onset dates would likely decrease
in the future. However, the variability of the withdrawal would like increase considerably in the future. In
addition, results showed the variability of duration and intensity would increase in the future.

Keywords: Viet Nam summer monsoon, onset, withdrawal, duration, intensity, break.
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NGHIEN cCU'U NG DUNG MO HINH TOAN CAU TRONG
DU BAO KHi HAU HAN MUA CHO VIET NAM

Mai Van Khiém*, Pham Quang Nam, Ha Trwd'ng Minh, Vi Van Thang
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi hdu

Ngay nhén bai 9/10/2017; ngdy chuyén phdn bién 10/10/2017; ngdy chép nhén ddng 27/10/2017

Tém tat: Bai bdo ndy trinh bay mét sé két qud budc déu vé viéc trng dung mé hinh khi quyén todn céu
bédo gidc lap phuong CCAM trong dw bdo khi hdu han mua cho todn céu va khu vue Viét Nam. Két qud thi
nghiém du bdo khi hdu han mua giai doan 2012-2014 vdi cdc diéu kién bién duwdi (nhiét @6 bé mat nudc
bién - SST) khdc nhau dwoc phdn tich va ddnh gid: Ngudn SST tir duw bdo cda mé hinh khi hdu todn céu CFS
ctia My (CCAM_CFS) va SST tir dw bdo cua Vién Nghién cttu quéc té vé khi hdu va xd héi - IRI (CCAM_IRI). Két
quad cho thdy, trong cd hai trwd'ng hop CCAM toan cGu déu dé cho dw bdo khd tét cdc truorng hoan luu quy
mé I6n khi so sénh vdi sé liéu phén tich CFSnl va s6 liéu du bdo cia CFS. Trén khu vuee Viét Nam, nhiét d6 dv
bdo cé xu hudng thdp hon quan trdc trong hdu hét cdc thdng, sai s6 trong cdc thdng mua déng Ién hon cdc
thdng mua hé, sai sé & phia Bdc I6n hon phia Nam, sai sé trung binh & han 3 thdng trong ¢ hai trwd'ng hop
khoéng 2,5°C, sai s6 khd én dinh va cé tinh hé théng. Luong mua du bdo thi bién déng nhiéu hon, lwong
mura cé xu huéng thép hon quan tréc trong cdc thdng mia mua. Sai sé twong déi trong cdc thdng mua
mua khodng 35-70 % trén cdc viing khi hdu phia Bdc, cdc viing phia Nam sai s6 nhé hon. V& kj ndng du bdo,
CCAM_IRI cho k§ néng du bdo nhiét d6 tét hon CCAM_CFS va ky ndng & cdc han gilva tét hon cdc han déu
va cudi. Nguoc lai, kjy ndng duw bdo muwa & cdc han gén tét hon va kj ndng cia CCAM_CFS tét hon ddng ké.

Tir khéa: CCAM, mé hinh toan céu, SST du bdo, dw bdo mua, khu vure Viét Nam.

1. M@ dau

Dy bao khi hau han mua hién dang la mét
trong nhirng bai todn dugc quan tdm hang dau
vi cac thong tin, lgi ich mang lai, va &ng dung
thuc tién trong nhiéu nganh nghé lién quan nhw
ndng nghiép, xay dung va cac hoat dong kinh té
- xa hoi. Théng tin dy bdo mua la can c quan
trong dé duwa ra nhitrng k& hoach, quyét dinh cho
cac hoat dong sap téi nhw mla vu san xuat, &ng
pho vai thién tai. Dy bdo mua thuwdng cung cap
nhitng théng tin vé dac trwng théng ké trung
binh mua, v&i han dy bdo phé bién trudce 1, 3,
6 va 9 thang. P& du bdo han mua cé hai cach
tiép can chinh duogc sir dung la phuong phap
théng ké va phuong phdp dong luc [1]. Trong
dé, phuong phap dong luc dugce chi ra la ¢

cla khoa hoc céng nghé, dic biét la khd nang
tinh todn va lvu trit, kéo theo su phéat trién cla
cac mo hinh dong luc khi twong, cac qua trinh
dong lwc duwgc mé ta chi tiét hon trén ca quy md
toan cdu va khu vuc. Phuong phap dong duoc
rng dung nhiéu trong ca nghién ctu va nghiép
vu du bdo, c6 thé ké dén nhu hé théng dy béo
mua toan cau cla Trung tdm Dy bdo thoi tiét
han vira chau Au (ECMWF) va hé théng du béo
khi hdu CFS clia Trung tdm Dy bdo Méi trudong
Qudc gia Hoa Ky (NCEP) [3, 4]. O Viét Nam, d3 c6
nhiéu nghién ctru vé cdc md hinh khu vuc nhu
RegCM va clWRF dugc thwc hién [15-18], két
qua cho thay twong déi trién vong vé du bao
nhiét d6, vdi lvgng mua sai s6 con I&n va bién
doéng. Tuy nhién, diéu kién ban dau va bién cho
céc md hinh khu vie nay chd yéu 13y tir dy bao

nhiéu wu diém hon, do ndm bat duoc tinh phi
tuyén cla céc trwong. Cung véi sy phat trién

*Lién hé tdc gid: Mai Vdn Khiém
Email: maikhiem77@gmail.com
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cla cac co quan khi twgng trén thé gidi. Dé chd
ddng hon vé ngudn s6 liéu trong dy bdo nghiép
vy, viéc nghién ctru xay deng mét mo hinh dy
bdo toan cau cho Viét Nam l|a rat can thiét.
Nghién ciru nay s& th&r nghiém &ng dung mé
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hinh khi quyén toan ciu CCAM (Conformal
Cubic Asmostpheric Model) cho Viét Nam. Day
la m6 hinh st dung hé lwdi & dang lap phwong
bao giac. CCAM duwoc nghién ctru va phat trién
bdi T6 chirc Nghién ciru Khoa hoc va Cdng nghiép
lién bang Uc (CSIRO). Viéc rng dung ludi lap
phuwong bado gidc trong md hinh CCAM xuéat
phat tlr y twdng cda Sadourny (1972) [6]. Sau
do, trdi qua nhiéu nghién ctru, th&r nghiém va
phat trién cla Rancic va nnk (1996) va McGregor
(1993, 1996, 2005a, 2005b) trong viéc xay dwng
va dua hé cac phuwong trinh nguyén thay lén
lwdi nay, vé co ban d3 hoan thién va dang duoc
ap dung cho dén nay [7-13]. Uu diém déng chu
y cta hé luwdi nay so vdi ludi kinh - vi thong
thuong 13 gidi quyét dugc vén ton tai & vung
cuc va can cuc la phan gidi cha cac 6 lvdi khong
déu va thu hep dan, ma cé thé dan dén sy han
ché& nghiém trong vé budc thoi gian tich phan
hodc yéu cau cdc ky thuat loc dac biét. Mac du,
CCAM la m6 hinh toan cadu nhwng mé hinh nay
van cé thé chay mo phoéng hodc du bao voi do
phan phai cao cho cac khu vuc xac dinh. Khai
niém “Luwdi bi kéo” (Stretched grid) da duwgc dua
ra dé thuc hién diéu nay [5]. Trong trang thai
ludi kéo, hé ludi s& cé dang twa nhu khdi thap
cut, véi day nho twong (ng la khu vuc dugce chi
ti€t hoa co phan gidi cao hon, va cdc mat con lai
& nhitng khu vuc khac sé c6 phan giai thé hon.
Cling chinh nho dac tinh nay, ngay ca khi chi tiét
héa cho moét khu vuc xac dinh, cdc mé phdng
hodc dy bdo clia CCAM ludn 13 toan cau, va diéu
nay gitp cho CCAM tranh dugc mot sé qud trinh
phirc tap khi tinh toan trén bién cta mién tinh
nhu doi v&i cac md hinh khu vue khac.

CCAM vira cé thé sir dung nhu 1a mét md
hinh toan cau, lai vira cé thé chi tiét hoa cho
mot khu vuc cu thé nhu cdc md hinh khu vuc
khdc. Mat khac, CCAM toan cau chi yéu cau
trwong diéu khién bén dudi 1a nhiét do bé mat
bién (SST) trung binh thang, theo thoi gian va
cac truwong diéu kién ban dau. Thém nita, trén
quy mé toan cau thi nguyén nhan chinh dan dén
sy thay ddi cla khi hau tlr ndm nay sang nam
khac la su thay d6i cha SST toan cau [1, 2]. Day la
mot diém quan trong ciia CCAM, gitip mé hinh
nay c6 thé dé dang thém cac lwa chon vé s6 liéu
dau vao hon so véi cdc md hinh khac, dé phuc

vu cho viéc mé phdng, du bdo khi hdu hodc dy
tinh khi hau twong lai. Vi CCAM la mé6 hinh toan
cau nén dau ra ngoai viéc cung cap truc tiép
cho CCAM khu vuyc thi con cé thé duoc chiét
xuat cho cac md hinh khu vuc khac. Do dd, viéc
nghién ctru va ap dung CCAM nhu la m6 hinh
toan cau trong bai todn dy bdo han mua & Viét
Nam |a rat trién vong.

Nghién ctru nay sé thir nghiém su anh hwdng
cla diéu kién bién dudi SST nhu thé nao tdi
két qua dy bdo mua (han dén 6 thang) cia mé
hinh CCAM toan cau, va kha nang du bdo cla
CCAM cho cac trwong nhiét d6 myc 2 m (T2m)
va lwgng mua thang trén khu vye Viét Nam. Chi
tiét vé cdu hinh md hinh, s6 liéu s dung va két
qua danh gid duoc trinh bay & phan 2 va 3.

2. Phuwong phap va sé liéu
2.1. Thiét ké thi nghiém

Dé danh gid xem anh hudng cta diédu kién
bién dudi SST téi két qua du bdo mua cla md
hinh CCAM nhu thé nao cho toan ciu va khu vuc
Viét Nam, CCAM s& dugc chay th& nghiém vai
hai ngudn sé liéu dy bao SST trung binh thing
khac nhau 13 SST tir duw bdo cda md hinh khi
hau toan cau CFS cdia My va SST tir du bdo cla
IRI, cac thir nghiém dy bdo s& dwoc bat dau tir
thang 01/2012 cho dén thang 11/2014. Cau
hinh CCAM duwgc sit dung trong thi nghiém
nhu sau:

1) CCAM toan ciu: SI dung ludi C96 vdi
96 x 96 diém lwdi mdi mit (phan gidi ngang
khoang 100 km) va 27 muyc thang ding.

2) CCAM khu virc: Chinh CCAM ciling la md
hinh khu vic, nén trong thi nghiém nay CCAM
s& dugc dung dé chi tiét cho khu virc Viét Nam,
toa d6 tdm mién tinh 13 108,0 d6 kinh Péng va
17,0 d6 vi Bac, phan gidi ngang 25 km, va s& muc
thang ding gilt nguyén nhu toan cau. D9 cao
dia hinh va d6 réng cda mién tinh khu vuc cho
trén Hinh 1 (bén trai).

Céc so d6 tham sé hdéa md hinh s dung
gdm: So d6 blrc xa séng ngan va séng dai GFDL
(Geophysical  Fluid Dynamics Laboratory)
(Schwarzkopf va Ramaswamy, 1999; Freidenreich
va Ramaswamy, 1999); so d6 trao déi sinh - khi
quyén CABLE (Kowalczyk va ccs, 2006); so d6 1op
xao tron thang dirng (Holtslag va Boville, 1993);
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Hinh 1. Bja hinh va mién tinh khu virc Viét Nam (bén trdi); Vi tri tram quan trdc (bén phdi)

so d6 khuéch tan vdi sdu 1dp nhiét d6 dat va do
am dat, va ba |dp tuyét (Gordon va ccs, 2002);
va nhitng so d6 dugc phat trién riéng cho mo
hinh, xem chi tiét hon trong bdn mé ta cla
McGregor va ccs (2008) [13].

2.2. S6 liéu s dung

S8 liéu ban dau cho md hinh gdm cac truong
hoan luu khi quyén (phan gidi ngang 0,5 dd) va
cac truong bé mat (phan giai 0,3 d6) 1ay cla sb
liéu phan tich CFS (ky hiéu |a CFSnl). S6é liéu bién
dwdi la SST trung binh thang, véi han dy bdo 6
thang clia CFS va IRI. Trong do, CFS cé phan giai 1
x 1d6, voi han dy bdo [én t&i 9 thang, nhung du
bdo cung cdp cho céng déng chi dén 6 thang, va
IRI 13 s6 liéu dy bdo SST di thuerng, phan giai 2,5
x 2,5 d6, vdi han dy bdo 7 thang, dé co thé sir
dung duoc IRl can cdng thém giai doan khi hau
trung binh chuan ma IRI 13y Iam co s& 13 téng hop
cla s6 liéu nhiét d6 mat bién Reynolds tir ndm
1961-1981 va s6 liéu ndi suy t8i wu SST, phién ban
2 cla NOAA (National Oceanic and Atmospheric
Administration) tlr nam 1982-1990 [19, 20]. Ky
hiéu truong hop CCAM chay véi SST cla CFS la
CCAM_CFS va v&i SST cla IRl 1a CCAM_IRI.

Vi s6 liéu CFSnl 1a s6 liéu déng héa tir quan
trac nén trong nghién ctru nay CFSnl cling dwoc
dung dé danh giad két qua du bao toan cau cac
trwong hoan lwu cda md hinh. Két qua du bao
khu vuc cda mé hinh cho nhiét d6 T2m (°C)
duoc danh gia vdi s6 liéu sb liéu phan tich CRU
(Center Research of Units) phan giai 0,5 d6, va

TAP CHi KHOA HOC BIEN DOI KHi HAU
S84 -2017

36
—

lwvgng muwa (mm/thang) dwoc danh gid vai sé
liéu mua vé tinh TRMM (Tropical Rainfall Mea-
suring Mission) 3B42 phién ban 7, phan giai 0,25
dd. Két qua khu viye cling dugc ndi suy vé vij tri
128 tram (nam trén dat lién) dé danh gia so vdi
quan trac tai tram (vi tri cdc tram dwoc thé hién
trén Hinh 1, bén phai). Phuwong phap danh gia
bao gbm: 1) Danh gia theo khéng gian cta trung
binh thoi gian, theo cdc han dy bao tir 1, 3 va
6 thang; 2) Danh gid dua trén cac chi sd théng
ké nhu sai sé trung binh (ME), sai s tuyét doi
(MAE), sai s6 tuong déi (RE), sai s6 tuyét déi RE
(ARE) va hé s6 tuwong quan.
3. Két qua va thao luin
3.1. Bdnh gia két qué dw bdo toan céu

Trudce tién, két qua dy bdo céc tredng hoan
lvu muc 850 mb cia CCAM toan cau vdi hai
trwvong hop thi nghiém la CCAM_CFS va CCAM_
IRI s& dwoc so sanh vdi dy bdo cdia md hinh CFS
va sb liéu CFSnl cho du bdo thang 1 va 7 theo
cac han du bdo 1, 3 va 6 thang cla giai doan
2012-2014.

Xét thang 1 cho trén Hinh 2 (bén trai) va Hinh
3, nhin chung ca hai trwong hop CCAM_CFS va
CCAM_IRI déu d3 dy béo trudng do cao dia thé
vi va gié muc 850 mb kha twong déng véi CFS va
CFSnl trong ca 3 han du bdo 1, 3 va 6 thang. So
v&i CFS va CFSnl, CCAM cho dv bdo trwong do
cao dia thé vi cao hon & hau hét cac khu vue xich
dao va can xich dao, dac biét 1a & khu vuc Dai




Tay Duong. Nhung, cé xu thé thién thap hon so
v&i CFSnl & khu vire phia Pong Bic nuédc Nga.
D6 véi truong gié muc 850 mb, CCAM cling
du béo twong déi tét huwdng gid chi dao trong
thang 1 tai hau hét cdc khu vy trén toan cau,
téc dd gid dy bdo cia md hinh cling khong
CFSnl, month = 01

90N 7=

60E

chénh léch qud nhiéu so vdi CFSnl. So sanh
hai truérng hop thi nghiém cia CCAM cho thay
khéng c6 sy khac biét qua I&n nhung trwong
hop CCAM_CFS c¢6 trwong dd cao dia thé vi it
thién cao so véi trwong hgp CCAM_IRI trén khu
vuc Thai Binh Duong.
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Hinh 2. Trudng dé cao dia thé vi (m) va gié (m/s) mue 850 mb, cho thdng 1 va 7,
giai dogn 2012-2014 cta sé liéu phdn tich CFSnl
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Hinh 3. Dy bdo cdc trwdrng dé cao dia thé vi (m) va gié (m/s) mue 850 mb, cho thdng 1 vdi han

dw bdo 1, 3 va 6 thdng (tir trdi qua phdi), giai dogn 2012-2014 cia CCAM_CFS (trén cting),
CCAM_IRI (gitra) va CFS (dwdi cling)
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Hinh 4. Twong tw nhw Hinh 3 nhung cho dy bdo thdng 7

Xét thang 7 cho trén Hinh 2 (bén phai) va
Hinh 4, twong tu nhu thang 1, CCAM véi ca hai
trwong hop thi nghiém déu ndm bat kha tot
phan bd khdng gian cla trwdng d6 cao dia thé vi
cling nhu treong gié myc 850 mb so véi CFSnl.
CCAM van cho két qua dy bao trudong do cao
dia thé vi cao hon so v&i CFSnl & khu vuc nhiét
dd&i va can nhiét d&i nhuwng mirc d6 chénh léch
da rd rang hon so véi thang 1. Xét khu vuc vi
d6 cao clia Bac ban cau, truong do cao dia thé
vi dy bdo bdi CCAM cé xu thé thdp hon kha rd
rang so v&i CFSnl. Trudng gié muc 850 mb trong
thang 7 cia CCAM van kha phu hop so véi CFS
va CFSnl tai hau hét cac khu vuc trén toan ciu,
tuy nhién t8c d6 gié du béo lai ¢d xu thé I&n hon
so v@i CFSnl. So sanh hai trwvong hep thi nghiém
cta mé hinh CCAM, khéng cé nhiéu sy khac biét
gilra trwong hgp CCAM_CFS va CCAM_IRI.

3.2. Bdnh gia két qud dw bdo khu vuc

Tiép theo, d& phan dinh mét cach dinh lvong
xem trudng hop nao cta CCAM cho két qua dy
bdo t6t hon, két qud khu vuc giai doan 2012-
2014 sé dugc phan tich.
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Trén Hinh 5 13 hiéu nhiét d6 T2m ctia CCAM_
CFS va CCAM _IRI v&i CRU cho du bdo thang 1
va 7 vd&i cac han du bdo 1, 3 va 6 thang. Nhin
chung, nhiét d6 cda hai trwdng hop thién thap
hon CRU trong ca 3 han cho du bdo thang 7, han
dy bdo 1 thang cho thang 1 cling vay, tuy nhién
& cac han du bdo 3 va 6 thang, khu vuc gidp bién
cUa mién Trung lai ¢ xu hudng cao hon, va &
han dy bdo 6 thang cia CCAM_CFS ciing thién
cao trén vung gan bién va gidp ranh 2 vung khi
hau Déng Bac va dong bang Bic Bo. So v&i quan
trac tai tram, nhiét d6 dy bdo ctia mé hinh trong
ca hai treong hop cé xu hudng thién thap hon
quan trac trong hau hét cac thang, ngoai trir cac
thang 2, 3, 4 va 12 (v&i han 3 thang) trén cac
vung khi hdu Dong Bac, dong bang Bac Bo va
Bac Trung Bd (Hinh 6, nira bén trai). Ve sai s6,
thi nhiét d6 dy bdo trong cac thang mua dong
I&n hon cac thang mua he va & cac han dy bédo
xa hon lai cho sai s& nhé hon, sai s6 & phia Bac
I&n hon phia Nam, sy chénh léch sai s6 gilra hai
trudng hop 1a khéng nhiéu, trung binh khodng
0,5°C (Hinh 6, nira bén phai). Trong do, vdi han




du bdo 1 théng, sai s6 I&n nhat & vung khi hau
Tay Bac vao thang 11 (sai s& khodng > 5°C), nhd
nhat & vung Nam Trung Bd vao thang 1 (sai s6
khoang 2°C), tinh cho toan Viét Nam thi sai s
trong thang 2 13 nhé nhat (2°C) va Ién nhat 13
thang 11 (>5°C); v&i han dy bdo 3 va 6 thang sai
s6 gidm di khoang tir 1 dén 2°C; sai s6 trung binh
& han 3 thang khoang 2,5°C; sai s6 kha 6n dinh
va cé tinh hé théng.

D6i vdi lwong mua, nhin chung két qua dy
bdo thang 1 cla CCAM trong cad hai truong
hop déu cao hon so vdi sé liéu mua vé tinh
TRMM trén phan I&n dién tich Viét Nam, v&i
cad 3 han du bdo 1, 3 va 6 thang. Sy khac biét
& mot s6 noi cla cac vung khi hau Tay Bic,
Tay Nguyén va Nam Bd. K&t qua dy bdo thang
7, nguoc lai v&i thang 1, lvgng mwa moé hinh

- lead time = 1 lead time = 3 lead time = 6
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cé xu thé thap hon. Riéng déi v&i han du béo
6 thang, lwong muwa md hinh ¢6 xu thé cao
hon & khu viec ven bién Trung B6. So sanh hai
trwong hgp cta CCAM, cling khéng c6 qud
nhiéu sy khac biét gitta CCAM_CFS va CCAM_
IRl (Hinh 7). Lwvgng mua dy bdo cé xu hudng
cao hon s6 liéu quan trac tai tram trong cac
thang mua déng va thap hon trong céc thang
mua mua, sai s6 trong cac thang mua déng
13 I&n nhat va trén hau hét cac vung khi hau,
nguyén nhan dé hiéu 1a do mé hinh d3 cho dy
bdo khéng (Hinh 8). V&i han 1 thang, sai s6
trong cac thang mua mua khoang 35-70% trén
cac vung khi hau phia Bac, cac vung phia Nam
saisé nhd hon. & caéchan3va6 thang sy khac
biét chl yéu trén cdc vung khi hau phia Nam
va trong cdc thang mua mua.

lead time = 1 lead time = 3 lead time = 6
‘

\ |
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Hinh 5. Hiéu nhiét dé T2m (°C) ciia CCAM_CFS (trén cting) va CCAM_IRI (dwdi ciing) so vdi s6 liéu
CRU, du bdo cho thdng 1 (ntra bén trdi) va thdng 7 (ntra bén phdi), han dw bdo 1, 3 va 6 thdng
(th tw tir trdi qua phdi), giai dogn 2012-2014
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Hinh 6. Sai s6 ME nhiét d6 T2m (°C, nira bén trdi) va sai s6 MAE (°C, nira bén phdi) cua dv bdo
CCAM_CFS va CCAM_IRI so véi quan trdc tai tram, cho cdc thdng trong ndm, theo cdc han dw bdo 1, 3
va 6 thdng (thir tu tir trén xubng dudi), giai doan 2012-2014, trén 7 viing khi hdu va todan Viét Nam
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Hinh 7. Twong tw Hinh 5 nhung la sai s6 RE (%) cua luvong mwa thdng mé hinh so vdi s6 liéu TRMM
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Hinh 8. Sai sé RE lwong muwa (%, nira bén trdi) va sai sé ARE (%, nira bén phdi) cla du bdo
CCAM_CFS va CCAM_IRI so vdi quan trdc tai tram, cho cdc thdng trong ndm, theo cdc han dw bdo 1, 3
va 6 thdng (thu ty tir trén xuéng du'di), giai dogn 2012-2014, trén 7 viing khi hdu va toan Viét Nam

Trén Hinh 9 va 10 13 d6 thj tu diém cla
dy bdo nhiét d6 T2m va lvgng mua moé hinh
CCAM cla hai trudng hop so vdi s6 liéu quan
trac tai tram trén toan Viét Nam va theo céac
han dy bdo 1, 3 va 6 thdng. V&i nhiét do6 thi
twong quan cla hai truong hop & mdi han du
bdo 1a khac nhau khéng nhiéu va hé s6 twong
quan déu dat trén 0,85 trong ca 3 han du bdo.
V&i lvgng mua thi khdc hon, mwa CCAM_CFS
& han du bdo 1 thdng cho twong quan tot
nhat (hé sé twong quan 0,52), twong quan
& han 3 thang 13 thap hon ca. Nhin chung,
twong quan mua ctia CCAM_CFS |a cao hon
CCAM_IRI.

Nham muc dich dénh gia kj nang dy bao
cla moé hinh CCAM trong hai trwong hop va
c6 thé dua ra dugc két ludn cubi cung xem
trudng hop nao tdt hon, nghién ctru 4p dung
phuwong phdp danh gia k§ nang mo hinh dya
trén gian d6 Taylor [14], k§ ndng cla m6 hinh
duwogc danh gid dua trén sy két hop cla hé
s6 twong quan va dd léch chuan, thudc do
k¥ ndng |a khoang cach tir diém mo hinh téi
diém quan trac trén gian d6. Gian do Taylor
cla dy bdo nhiét d6 T2m va lvgng mua thang
cla hai truong hgp CCAM, véi cdc han dy béo

tlr 1 dén 6 thang, cho tat ca céc thang, so vdi
quan tric tai tram trén toan Viét Nam duoc
thé hién trén Hinh 11. K&t qua cho thay, vdi
nhiét do thi k§ nang du bdo clia mé hinh trong
cac han 1a khong cé sy khac nhau nhiéu, tuy
nhién van cé thé chi ra rang & cac han dau
va cudi cho k§ ndng kém hon cac han & giita,
va CCAM_IRI cho k§ ndng nhinh hon chut it.
Vé&i lwvgng mua thi nhan ra ngay la ky nang
du bdo & cac han gan t6t hon va ky ndng cua
CCAM_CFS t6t hon déng ké.
Két luan

Nham huwéng téi &ng dung mé hinh toan
cau trong du bdo khi hdu han mua & Viét
Nam, nghién ctru nay da th& nghiém chay mé
hinh CCAM toan ciu vd&i 2 ngudn sd liéu SST
du bdo khdc nhau 1a CFS va IRI dé dy bdo toan
cau cac truong hoan lvu khi quyén muc 850
mb va du bdo vé nhiét dd trung binh thang
va lvgng mua thdng cho khu vuc Viét Nam
véi han du bdo dén 6 thang, giai doan 2012-
2014. Muc dich, chi ra kha ndng &ng dung
cla moé hinh CCAM toan ciu, xem xét s anh
huwdng cta SST d&i vai két qud dy bdo mua
nhu thé nao va kj nang du bdo cia mé hinh
theo cac han du bao.
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Hinh 9. D6 thj tu diém nhiét dé T2m (°C) dw bdo cia CCAM_CFS (trén cuing) vé CCAM_IRI
(dwdi cing) vdi quan trdc tai tram theo cdc han dw bdo 1, 3 va 6 thdng (thir tuw tir trdi qua phdi),
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Hinh 11. Gidn db Taylor ctia dw bdo CCAM_CFS va CCAM_IRI so vdi quan trdc cta nhiét d6 T2m (°C,
bén trdi) va lwong mwa (mm/thdng, bén phdi), theo 6 han du bdo, giai doan 2012-2014

Mot s& nhan xét rat ra dwgc tr két qua
nghién cttu, nhu sau:

1) Nhin chung du bdo ciia CCAM toan ciu
trong c3 hai trwdng hop déu da cho két qua dy
bao kha tét cac trvdng hoan lwu khi quyén 1a d6
cao dia thé vi va gié muc 850 mb khi so v&i CFS
va CFSnl, du bdo d6 cao dia thé vi cho cao hon &
khu vwe nhiét dé&i va can nhiét daéi.

2) V6i nhiét d6, du bdo cé xu hudng thap
hon quan tric trong hau hét cac thang, sai s6
trong cdc thang mua dong I&n hon cdc thang
mua he, sai s6 & phia Bic lén hon phia Nam,
sai s6 trung binh & han 3 thang trong ca hai
trwong hop khoang 2,5°C, sai s6 kha 6n dinh va
c6 tinh hé théng. Lvgng mua dy bdo thi bién
dong nhiéu hon, lwvgng mua c¢d xu hudng thap

hon quan trac trong cdc thang mua mua. Sai
s6 twong déi trong cdc thang mua mua khoang
35-70% trén cac vung khi hau phia Bic, cac vung
phia Nam sai s6 nhé hon.

3) Vé k{ nang du bdo, CCAM_IRI cho k§ ndng
dy bdo nhiét do t6t hon CCAM_CFSva ky nang &
céc han gitra t6t hon cac han dau va cudi. Nguoc
lai, k¥ ndng dw bdo mua & céc han gan tét hon
va k§ ndng cia CCAM_CFS t8t hon dang ké.

4) M3c du van con nhiéu van dé can phai xem
xét nghién clru thém nhu lya chon cac so d6
tham s8 hda thich hop cho khu vuc Viét Nam,
hiéu chinh sai s& hé théng cta dau vao (SST dv
bdo) va dau ra md hinh, nhwng viéc irng dung
mét mé hinh toan cadu nhu CCAM trong nghiép
vu du bdo 1a hudng di tuwong tai gan.
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STUDY THE APPLICABILITY OF GLOBAL MODEL IN SEASONAL
FORECASTING FOR VIET NAM

Mai Van Khiem, Pham Quang Nam, Ha Truong Minh, Vu Van Thang
Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstracts: This article presents some experimental results of application of Conformal-Cubic Atmospheric
Model (CCAM) in seasonal forecasting for the global and regional Viet Nam. The results of forecast in period
2012-2014 with different boundary conditions (sea surface temperature - SST) were analyzed and assessed,
source SST forecast from global climate model CFS of the National Centers for Environmental Prediction
(CCAM_CFS), and SST from the International Research Institute for Climate and Society (CCAM_IRI). The
results show that model has well predicted large-scale circulation all over the global compared to CFS
analysis data and CFS forecast for both cases. Over Viet Nam, the forecast of temperature tends to be lower
than observed for most of the months, the error in winter months is greater than in summer months, the
error in the north is greater than in the south. The average error of lead time 3 months of both cases is about
2.5°C, the error is quite stable and systematic. For rainfall, the forecast is more variability and tends to be
lower in the rainy season. Relative error in the rainy season is about 35-70% in the northern climatic regions,
the southern part is smaller. The predictive skill of temperature of CCAM_IRI gives better CCAM_CFS and at
medium lead times are better than short and long. But with rainfall, the skill in short lead times are better
than others and skill of CCAM_CFS is significantly better.

Keywords: CCAM, global model, SST forecasts, seasonal forecasting, Viet Nam region.
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PAC PIEM HOAT DONG CUA XOAY THUAN NHIET &1 & TAY BAC
THAI BINH DUO'NG, BIEN PONG VA DO BO VAO VIET NAM NAM 2016

Nguyén Thi Xuan, Trwong B4 Kién, Vi Van Thing*, L3 Thi Tuyét
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi hdu

Ngay nhén bai 3/10/2017; ngay chuyén phdn bién 5/10/2017; ngay chép nhén déng 26/10/2017

Tém tat: Bdo va dp thdp nhiét ddi goi chung la xody thudn nhiét ddi thuwong hoat déng vao cdc thdng tir
thdng V dén thdng XII trén khu vurc Ty Bdc Thdi Binh Duong va tir thdng VI dén thdng XI trén khu vuec Bién
Déng, trong dé cé Viét Nam. BE cung cdp théng tin vé mia bdo ndm 2016 cho ngudi st dung, bai bdo nay
toéng két lgi tinh hinh hoat déng cta xody thudn nhiét ddi trén khu vwre Ty Bdc Thdi Binh Duong, Bién Déng
va d6 bé vao Viét Nam. Déng thoi mét sé ddc trung théng ké ciing duorc gidi thiéu dé ddnh gid tan sudt va
cudong dé hoat déng cta xody thudn nhiét ddi trong ndm 2016.

Tir khéa: Xody thudn nhiét ddi, béo dé bé.

1. Mé dau

B3o, 4p thap nhiét d&i (XTND) 1a mot trong
nhitng loai hinh thién tai nguy hiém, va ngay
cang khé luvong trong béi canh bién ddi khi hau.
Vi Viet Nam, mot dat nudc vdi trén 3.200 km
b& bién, gidp véi 6 bio Tay Bac Thai Binh Duong
(TBTBD), hang nam chju anh hudng cda trén 7
con b3o va ap thap nhiét déi (Nguyén Birc Ngit,
2010) [2], hiéu vé dic diém hoat dong hang nam
cla b3o trén khu vyc TBTBD va Bién Dong |a rat
quan trong, nham tang cudng s chi dong trong
viéc phong chdng. Nguyén Vin Hiép (2016) danh
gia trén tap s6 liéu IBTrACS (International Best
Track Archive for Climate Stewardship) cia My
thoi ky 1961-2010 cho thay, khu vuc Bién Déng
cé mat do b3o xuat hién day dac nhat so véi ca
vung Tay Bac Thai Binh Duong, thé hién rd nhat
& khu vuc giita va Bac Bién Dong, trong dé mat
dd day dac nhat & khu vue phia Pong Nam dao
Hai Nam [1]. Theo Nguyé&n Dirc Ngit (2010) thoi
gian b3o anh hudng dén Viét Nam kéo dai tir
thang Il dé&n thang XlI, trong d6 cac thang VI-X
c6 tan suat dang k&, dic biét trong 3 thang VIII-X
cé tan suat 16n [2].

Trong bai bdo nay trinh bay vé dac diém hoat
dong cha XTND & TBTBD, Bién Dong va dé bd
Viét Nam ndm 2016 nham cé thém nhitng nhan
*Lién hé tdc gid: Vi Vdn Thdng
Email: vwthang26@gmail.com
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dinh cling nhv tim ra nhitng dac diém chung,
riéng cla mua bdo 2016 so vdi trung binh nhiéu
ndm (TBNN), gép phan khdng dinh thém vé
quy luat, dac diém hoat déng cha b3o gilp con
ngudi tang cudng su chi déng phong chéng
trwdc mdi mua bio.
2. S0 liéu

S8 lidu dugc sty dung 13 s6 liéu bdo ndm 2016
ctia Nhat Ban, s6 liéu quan tric bdo ndm 2016
cla Trung tdm Khi twgng Thiy van quéc gia.

Phuong phdp duogc sir dung chd yéu la
phuwong phap thong ké két hop d6 hoa, phan
tich, danh gia.
3. K&t qua danh gia
3.1. Bdo hoat déng & Téy Bdc Thdi Binh Dwong

Theo s6 liéu ctia Trung tAm B3o Tokyo, Nhat Ban
[3, 4], ndm 2016 c6 26 con b3o (XTND dat cip bao)
hoat dong trén khu virc Tay Bac Thai Binh Duong
(TBTBD), it hon va hoat déng mudn hon so voi
trung binh thoi ky 1971-2000 (TBNN) (Hinh 1a).
B3o bat dau mudn vao thang VII, tuy nhién lai hoat
déng don dap lién tuc, tir thang VIl dén thang X,
mdi thang cd tir 4 - 8 con. Mua bao két thic véi con
b3o NOCK-TEN c¢é cudng dé rat manh. Cé 4 con
b3o manh (chiém 15%) va 14 con b3o rdt manh
(chiém 54%), déu it hon so v&i TBNN (5,8 con b3o
manh va 14,9 con b3o rat manh).

B3o hinh thanh chd yéu & khu vuee tir 10-20°N
va hoat ddng chi yéu trong vung 10°N-30°N;




110°E-150°E v&i hai dang quy dao di chuyén
chinh 1a: di chuyén theo huéng Tay Bac dén Bic
sau d6 chuyén hudng Pong Bac; va di chuyén
theo huéng Tay dén Tay Bic. Bio tap trung hau
hét vao 4 thang VII, VIII, IX, X v&i 88% sb luong,

1T0E 180E

trong do riéng thang VIl chiém 30% s6 lwong
b3o cd mua va gap 1,5 [an TBNN. Céic thang con
lai cé sé lvong b3o tuwong dwong hodc nhiéu
hon TBNN (Hinh 1b). Cuong do bao cling I&n
hon so véi cwong do TBNN.
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Hinh 1a. Pwong di cda cdc XTND dat cdp bédo
trén khu vure TBTBD ndm 2016 (nguén: TT Béo
Tokyo va TT Dw bdo KTTV TW)
3.2. Béio va dp thép nhiét doi hoat ddng trén khu vurc
Bién Béng

So v&i TBNN, mua bdo nam 2016 trén khu
vuc Bién Dong bat dau sdém va két thdc muon,
c6 17 con bdo va ATND (XTND) hoat ddng, nhiéu
hon TBNN 1,5 [an, bdt dau tir thang V va két
thuc vao thang XIl. Trong d6 c6é 10 con bdo va
7 ATND vd&i 53% s6 lwong hinh thanh ngay trén
Bién Dong, 47% con lai cé ngudn gbc tir TBTBD
(Hinh 2a). S6 lvgng bdo rat manh c6 nguén géc
tlr TBTBD ciling chiém 50%.

Huéng di chuyén cla bdo ndm 2016 trén khu
vuc Bién Pong chi yéu 1a huwdng Tay dén Tay
Bac, hoat dong & phia Bac vi tuyén 15°N chl yéu
la b3o vao thoi ky gitta mua bdo, hoat déng &
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Hinh 2a. Buong di cda cdc XTND trén
khu vic Bién Péng ndm 2016
(ngudn: TT Bdo Tokyo va TT Dy bdo KTTV TW)
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Hinh 1b. Phén bé béo theo thdng & TBTBD
thoi ky 1971- 2000 va ndm 2016

phia Nam vi tuyén 15°N ch( yéu 13 ATND va céc
con b3o yéu & cudi mua b3o (Hinh 2a).

Vé phan bd theo thoi gian, mua bdo nam 2016
trén khu vyc Bién Dong kéo dai tir thang V dén
thang Xl vdi s6 lwgng tap trung nhiéu nhat trong
hai thang VIII va X (chi€ém 41% s& lugng cd nam).
Trong d6 chi cé hai thang VIl va IX c6 s6 luvgng bdo
it hon TBNN, con lai déu nhiéu hon TBNN, riéng
thang XIl gdp hon 2 [an TBNN (Hinh 2b).

Cudng dd b3o ndm 2016 trén khu vuc Bién
Dong chiém tdi 70% 1a bdo manh trong d6 50%
13 bdo rat manh vai téc do gidé cuc dai dat tir 75-
110 kts, I&n hon so v&i TBNN. Tat ca cac con bio
rat manh déu cé ngudn gdc tir TBTBD. Hinh thanh
trén Bién DAng chd yéu la ATND va b3o yéu.
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Hinh 2b. Phédn bé XTND theo thdng &
Bién Péng thoi ky 1971- 2000 va nédm 2016
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3.3. Bdo vao ATND dé bé vao Viét Nam

Nam 2016 ¢4 5 con b3o va ATND d6 bo vao
Viét Nam trong cadc thang VII dén XI, twong
duong véi TBNN. Trong d6 cé 2 con d6 b vao
Bac Bo, 2 con d6 bd vao Trung Bo, 1 con d6 bo

vao Nam B0 va déu la cdc XTND dwoc hinh thanh
ngay trén khu vuc Bién Dong.

Trong s6 5 XTND d6 b c6 2 ATND, 2 con dat
cip bdo va 1 con dat cap bdo manh, d6 bd trong
5 thang tir thang VIl dén thang XI, mdi thang cé
mot con d6 bd (Bang 1).

Bdng 1. Béo va dp thdp nhiét déi dé bé vao Viét Nam ndm 2016

Tén bdo va ATND Théigianton | Cuong ddo & | Cudng do Pham vi hoat dong
tai & Bién Pong | Bién Pong khi d6 bo
TT| s | Tenqr | S6 | T | ®én | P_ |V | P |V | Noiphit | Khuvyc
QT VN | ngay | ngay |(hPa) | (kts) | (hPa) | (kts) sinh dé bd
1 | 1603 | MIRINAE | S61 | 25/VIl | 28/VIl | 985 60 985 60 | 17,0-117,5 | Nam Dinh -
Ninh Binh
2 | 1608 | DIANMU | S6 3 | 15/VIlI | 19/VIlI | 985 35 985 35 | 21,7-115,8 | Hai Phong -
Thai Binh
3 | 1615 RAI S64 | 11/1X | 13/IX | 998 35 998 35 | 12,5-114,5 | QuangTri
-Hué
ATND5 - 12/X 14/X | 1000 | 30 1002 25 17,3-113,9 Da Nang
5 ATND6 - 3/XI 5/XI 1004 | 25 1004 25 7,4-114,5 | Binh Thuan
-Viing Tau

Trong phan dudi day s& mo ta cac dic diém vé
quy dao, cuong do gié manh va mua trong b3o clia
3 XTND dat cap bao d6 bd vao Viét Nam ndm 2016.
3.3.1. bdc diém vé quy dao

3 con bdo d6 bd vao Viét Nam ndm 2016
déu c6 hudng di chuyén chl dao 13 huwdng Tay
dén Tay Bac va déu |a cac con bdo dwoc hinh
thanh ngay trén khu vyc Bién Pong trong d6 2
con hinh thanh & Bic Bién Déng, mdt con hinh
thanh & Nam Bién DPong (Hinh 3).

B3o s& 1 (MIRINAE): Buoc hinh thanh tir mot
ATND ngay trén khu vuc Bién Ddng vao ngay
25/VII. Trua ngay 26/VII ATND manh |én thanh
bdo, cé tén qudc té 1a MIRINAE va trd thanh
con b3o sé 1 trén khu vire Bién Déng, vi tri tdm
b3o & trén vung bién phia Pong Nam dao Hai
Nam (Trung Qudc). B3o di chuyén theo hudng
Tay dén Tay Tay Bic va dé bd vao ddo Hai Nam
chiéu ngay 26/VIl. Sau d6 bao tiép tuc di chuyén
theo hwéng Tay Bac, di vao vinh Bac Bd. Vao gan
dat lién bdo d6i huwdéng di chuyén sang hudng
Tay. T6i 27/VIl bdo d6 bd vao khu viee Nam Binh
- Ninh Binh sau dé di chuyén siu vao dat lién
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thudc khu viee dong bang Bac Bo, suy yéu thanh
ATND rdi vung thap va tan di,...

B3o s6 3 (DIANMU): Chiéu ngay 15/VIII, trén
khu vic Bac Bién Pdng mot vung ap thap da
manh |én thanh ATND hoat dong & ngay phia
Déng Nam Hong Kéng (Trung Quéc). ATND di
chuyén cham theo huéng Tay va manh 1én thanh
bdo s6 3 cé tén qudc té |a DIANMU vao dém ngay
17/VIIl. La con bdo cod cuong d6 khdng manh,
hoat ddng gan bd va cé hudng di chuyén phirc
tap, thay déi lién tuc. Ban dau tir hudng Tay, sau
chuyén Tay Bac, chuyén Tay Nam roi lai TAy Bic
vdi téc dé di chuyén cham (10 km/gi®) d3 gay kho
khan cho cong tac dy bdo. Trwwa ngay 18/VIIl bao
dé bd vao ban dao L6i Chau (Trung Quéc) va di
chuyén theo hudng Tay Tay Nam vao vinh Bic Bo.
Sau d6 b3o ti€p tuc di chuyén vdi téc d6 khoang
15-20 km/gi& va d6 bd vao khu vuc Thai Binh -
Hai Phong tria ngay 19/VIII, sau d6 di chuyén sau
vao dong bang Bac BO suy y&u thanh ATND rdi tan
dan trén khu vy phia Tay Bic Bo.

B3o s8 4 (RAIl): Chiéu ngay 11/IX modt ATND
hinh thanh ngay trén khu vuc phia Bac quan dao
Trudng Sa, di chuyén chdm theo huwdng Tay Tay




Bac v&i téc d6 10-15 km vé phia ven bién cac tinh
Quang Nam - Binh Dinh véi strc gié manh nhat
& vung gan tdAm manh cap 7 (50-60 km/gi®), giat
cap 8-9. T6i ngay 12/1X ATND manh |én thanh b3o,
c6 tén qudc té 13 RAI va 13 con bdo s6 4 trén Bién
Doéng trong nam 2017. Bao duy tri mot huwdng di
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3.3.2. Bdc diém vé cwong dé

C4 3 con bdo d6 bd vao Viét Nam ndm 2016
déu duy tri cwong dd cip 8, 9 trong sudt thoi
gian hoat dong va déu cé xu huwdng manh lén
trwdce khi d6 bo vao dat lién (Hinh 4).

B30 s6 1 (MIRINAE) chi yéu duy tri cuwdng do
cap 8, 9 trong sudt thai gian hoat ddng. Bio chi
dat cwdng d6 manh nhat trong thoi gian ngan
vao tdi ngay 27/VII trudce khi bio d6 bd vao bo
v&i khi p thdp nhat vung tdm bao 1a 985 hPa, tdc
dd gié manh nhat viing gan tdm b3o 1a 60 kts. Sau
khi d6 bd vao Nam Dinh - Ninh Binh b3o giam
cudng d6 nhanh réi suy yéu thanh ATND sau dé
la viing thap va tan trén dat lién cac tinh Bac Bo.
B3o d3 gay gié manh cip 8-9, giat cdp 10-13 cho
cac tinh Thai Binh, Nam Dinh va Ninh Binh; moét
s& noi khac & ven bién va déng bang Bic Bo ¢
gié manh cap 6-7, giat cap 8-10.

B3o s6 3 (DIANMU) 1a con b3o yéu, duy tri
cudng dod cap 8-9 trong ca thoi ky hoat déng.

chuyén 13 hwéng Tay Tay Bac trong sudt qud trinh
hoat dong va d6 bd vao khu vuc Quang Nam -
Quang Ngai vao sang s&m ngay 13/IX. Sau khi d&
bd, bdo suy y&u thanh ATND, vung thap, tiép tuc
di sdu vao dat lién va tan di trén khu vire Nam Lao
vao trwa ngay 13/IX.
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Hinh 3. Quy dao cua cdc XTND
dat cdp bdo dé bé vao Viét Nam
ndm 2016.

a) Bdo sé'1
b) Bdo sé 3
c) Bdo s6 4

B3o dat giad tri manh nhat vai khi dp thap nhat
vliing tdm b3o 13 982 hPa, téc do gié manh nhat
vung gan tdm b3o 13 45 kts va cling 1a con bao
c6 xu hudng manh 1&n truwdc khi dé bo. Sau khi
dd bd vao Hai Phong - Thai Binh b3o suy yéu
thanh ATND va tan di nhanh chong trén khu
vuc phia Tay Bac B6. B3o d3 gay gié manh cap
9, giat cdp 11 & Bach Long V7; giat cdp 10-11
& Co6 T6, Clra Ong; mdt s6 noi thudc cac tinh
phia Dong Bac BO va Bac Trung Bo d3 cé gid giat
manh cap 6-9.

B30 s6 4 (RAI) la con b3o c6 cwong do yéu,
thoi gian hoat dong ngédn. B3o duy tri cwdng do
cap 8, 9 trong sudt thoi gian hoat dong. Bio dat
cudng d6 manh nhat vao dém ngay 12/1X trwdc
khi d6 bo vao dat lién vdi khi ap thap nhat ving
tdm b3o dat 998 hPa, téc d6 gid manh nhat vung
gan tdm b3o 13 35 kts. Bdo nhanh chdng suy yéu
thanh ATND sau khi d& bd vao Quang Nam -
Quang Ng3i va tan di & bién gidi Viét - Lao.
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3.3.3. bdc diém mua trong béo

B3o s6 1 (MIRINAE) d3 gdy mua cho cac tinh
ven bién Doéng Bic va dong bang Bac Bd tir chiéu
ngay 27/VIlvdi lvgng mua phé bién tir 50-150 mm.
Mua xay ra & ca phia Bic va phia Nam quy dao
di chuyén cla b3o, trong tdm mua la cac tinh
thudc dong bang Bic B9, lvong mua phd bién
tlr 150 mm dén trén 200 mm. Mua I&n chd yéu
xay ra trong ngay b3o dé bo, tir dém ngay 27/VII
dén chiéu ngay 28/VII vdi lwvong muwa do duoc &
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Hinh 4. Dién bién khi dp thdp nhdt tai tém béo
cdc con bédo dé bé Viét Nam ndm 2016:

a) Bdo s6 1 (MIRINAE)

b) Béo s6 3 (DIANMU)

c) Bdo sé 4 (RAI)

(Ngudn: agora.ex.nii.ac.jp/digital-typhoon)

mét sé tram nhu Ha Dédng 160 mm, Hung Yén
157 mm, Thai Binh 199 mm, Ninh Binh 207
mm. Mot s8 tinh & ving nui va trung du Bac
B6 c6 muwa nhung lugng mua khéng 16n, tong
lvgng mua trong ca dot (25-31/VII) duwdi 100
mm. Sau khi bdo d6 bd, lvgng muwa & cac noi
gidm nhanh, téng lwgng mua tir ngay 25-31/
VIl tai cac tram & m&rc >100 mm, mdt s6 tram
c6 lvgng mua > 200mm nhu Thai Binh 280
mm, Nam Dinh 202 mm, Ninh Binh 251 mm
(Bang 2).

Bdng 2. Lwong mua (mm) trong béo s6 1 tir ngay 25-31/VII/2016

Tram Lwong mwa (mm) Tram Lwong mwa (mm)

Trung Khanh 34 Lang 149
Binh Lap 86 Ha Bong 171

Lang Son 31 Ha Nam 160

Ctra Ong 184 Nam Dinh 202

Tién Yén 124 Van Ly 155

Bac Giang 92 Théi Binh 280

Bic Ninh 81 Nho Quan 198

Phu Lién 118 Ninh Binh 251

Hai Duong 146 Thanh Héa 34

Huwng Yén 199 H6i Xuan 39
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B30 s6 3 (DIANMU) d6 bo da gay ra mua to
& khu vue Bong Bic va dong bang Bic B6. Mua
lén xay ra & ca phia Bac va phia Nam quy dao di
chuyén cla b3o va trén dién réng tir Quang Ninh
dén Thanh Hoda (Hinh 3b). Lvgng mua ca dot

>200 mm, nhu Clra Ong (Quang Ninh) 230 mm;
Hai Dwong 257 mm,... Mét s& noi cé mua I6n
hon nhu Bic Ninh 341 mm; Ha Déng 299 mm;
Ldng 260 m. Cac tinh tr Nam Dinh dén Thanh
Héa lwvgng mua cd dot >100 mm (Bang 3).

Bdng 3. Lwong mua (mm) trong béo sé 3 (tir ngay 16-22/VIli/2016)

Tram Lwong mwa (mm) Tram Lwong mwa (mm)
Ctra Ong 230 Ha Bong 299
Tién Yén 268 Ha Nam 181
Quéang Ha 200 Nam Binh 190
Bac Giang 169 Vin Ly 107
Bic Ninh 341 Thai Binh 123
Phu Lién 154 Nho Quan 121

Hai Duong 257 Ninh Binh 139
Hung Yén 220 Thanh Héa 100

Lang 260 H6i Xuan 165

Hung Yén 199 HBi Xuan 39

B30 s 4 (RAI) d3 gdy ra mua to dén rat to cho
khu vuc cac tinh Trung Bo va Bic Tay Nguyén.
Déc biét trong cdc ngay 12, 13/IX, & khu vuc tlr
Nghé An dén Quang Ngii va Bic Tay Nguyén
lvgng mua do duwoc phé bién tir 100-200 mm,
riéng khu vurc Thira Thién Hué - Quang Ng3i 200-
300 mm, mét s& noi Ién hon nhu: Nam Doéng
(Thira Thién Hué) 430 mm, Tra My (Quang Nam)

340 mm. Téng lvgng mua ca dot (tir 10 - 16/1X)
cht y&u & murc 200-300 mm. Tai cac tram nam
& phia Bic duong di clia bdo, nhu mot s8 tram
>400 mm nhu Nam Ddng 439 mm, Da Ning
444 mm. Cac tram & khu vyc Bac Tay Nguyén cé
lwgng muwa nhé hon va & mic >100 mm (Bang
4, Hinh 3c).

Bang 4. Lwong mua trong bdo sé 4 tir ngdy 10-16/1X/2016

Tram Lwgng mwa (mm) Tram Lwgng mwa (mm)
D6 Luong 342 Da Nang 444
Tuong Duong 235 Tam Ky 302
Vinh 368 Tra My 384
Ha Tinh 398 Ho6i An 321
Huong Khé 351 Quang Ngai 255
Tuyén Hda 371 Quy Nhon 130
boéng Ha 155 Kon Tum 235
Nam Déng 439 Pleiku 162
Hué 141 Budn Ma Thudt 130
Huwng Yén 199 H6i Xuan 39

4. Két ludn duong véi TBNN trong do6 c6 18 con bao manh

N3m 2016, trén khu vuc Ty Bic Thai Binh
Duwong ¢ 26 XTND dat cap bao hoat dong, tuong

va rat manh, it hon so v&i TBNN. Thang VIII, IX 1a

thang cé nhiéu bdo nhat, tuwong tw nhw TBNN.
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Trén Bién Déng mua bdo ndm 2016 bat dau
sém hon so véi TBNN, c6 17 XTND hoat dong,
nhiéu gap 1,5 lan so v&i TBNN. Thang X s6 lugng
b3o nhiéu nhat, gdp 2 1an TBNN. Cudng do cuc
dai cha bdo hoat déng & Bién Pong ndm 2016
manh hon cwong do TBNN.

Nam 2016 ¢4 5 con b3o va ATND d6 bo vao
Viét Nam, xap xi so v&i TBNN trong d6 ¢é 2 con

d6 bo vao Bac BY, 2 con d6 bd vao Trung B va 1
con d6 bd vao Nam Bo. Cac con bdo d6 bd déu
|a cdc con b3o duy tri cdp 8-9 trong subt qua
trinh hoat déng va déu cé xu hwdng manh [én
trwdc khi d6 bd vao dat lién Viét Nam, déu
gay mua l&n trén pham vi rong cho khu vuec bj
anh hudng, tong lvgng mua cad dot phd bién
tlr 50 mm dén 400 mm.
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ACTIVITIES OF TROPICAL DEPRESSIONS AND TROPICAL STORMS IN
NORTH-WESTERN PACIFIC AND EAST SEA IN 2016

Nguyen Thi Xuan, Truong Ba Kien, Vu Van Thang, La Thi Tuyet
Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: With the purpose of providing information about the 2016 tropical cyclone season for the
users, this article summarizes the activities of tropical cyclones in the North-Western Pacific Ocean, East Sea
and landed in Viet Nam. Besides, a number of statistical characteristics are also introduced for evaluation of

the frequency and intensity of tropical cyclones in 2016.

Keywords: Tropical cyclone, typhoon landfall.
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U'NG DUNG THONG TIN KHi HAU TRONG VIEC
CANH BAO DICH BENH TIEU CHAY VUNG TAY BAC

Nguyén Hiru Quyén*, Nguyén Vin Thing, Dwong Vin Kham, Lé Thi Phwong Mai, Pham Birc Phiic
Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi héu

Ngay nhén bai 10/10/2017; ngdy chuyén phdn bién 11/10/2017; ngdy chdp nhén déng 14/11/2017

Tom tat: Bién déi khi hdu Id mét trong nhitng méi de doa I6n nhét dén strc khde con ngudi trén toan cu
trong thé ky 21. Vi véy, viéc khai thdc st dung cdc théng tin khi hdu @€ dw bdo, cdnh bdo sém cdc dich bénh
& ngurdi va gigm thiéu tinh dé bj tén thurong do bién déi khi hdu la viéc lam rdt can thiét, nhung cho tdi nay
con chwa dwoc nghién ciru day dd. Muc tiéu chinh cda nghién ctru nay nhdm xdy dung mé hinh trng dung
théng tin khi hdu phuc vu cédnh bdo dich bénh trén ngudi, dic biét la bénh tiéu chdy & viing Tdy Bdc. Nghién
ctru dé xudt sir dung mé hinh déng thdi ARIMAX vdi cdc bé sé liéu dich bénh va khi hdu theo budc thoi gian
thdng, thoi ky 2004-2014 d€ cénh bdo dich bénh tiéu chdy, trong dé sé liéu nédm 2014 dé dwoc st dung dé
kiém chirng mé hinh. Két qud nghién ciru cho thdy mé hinh déng thdi ARIMAX c6 thé cdnh bdo sé ca méc

bénh tiéu chdy khd phu hop vdi thuec té.

Tir khéa: Bénh tiéu chady, théng tin khi hdu, bién déi khi hdu, mé hinh cdnh bdo dich bénh

1. Patvan dé

Theo béo cao ctia Uy ban Lién Chinh pht vé
Bién ddi Khi hau (IPCC), sy thay déi nhiét do va
moi trwong song da din dén dich bénh gia ting
[4], T6 chirc khi tugng thé gidi (WMO) va T6
chirc Y té thé gidi (WHO) da c6 két ludn vé méi
quan hé gitra khi hdu va mét sé loai bénh truyén
nhiém nhu s6t rét, st xuat huyét, tiéu chay...
[12]. Vi vy, d3 cbé nhitng khuyén cdo st dung
cdc thong tin vé thoi tiét khi hdu trong cic hé
théng canh bao dich bénh dé bao vé sirc khoe
cong déng thdng qua cac bién phap dé thich
(ng, gidm nhe tac dong va san sang doi pho véi
cac nguy co dich bénh [4, 8, 12].

Tai Viét Nam, hudng nghién ctru khi hau rng
dung lién quan dén dich bénh trén ngudi dang
rat dwoc quan tdm trong nhitng nam gan déy,
mot sé két qua budc dau da cho thay cd su anh
hudng cha cac yéu t6 khi hdu dén nguy co phat
sinh dich bénh, dac biét Ia mét s6 nhém bénh
cé méi twong quan kha rd rét véi cac yéu t6 khi
hau va di thwong khi hdu & cac budc tré thoi
gian khac nhau [1, 5, 6]. Day la co s& khoa hoc

*Lién hé tdc gid: Nguyén Hiru Quyén
Email: nhquyen13@gmail.com

rat quan trong trong viéc thiét 1ap mé hinh &ng
dung théng tin khi hdu phuc vu cadnh bao nguy
co phat sinh dich bénh.

Bénh tiéu chay la mét trong nhirng bénh chiu
tadc dong truc tiép bdi cac yéu t6 khi hau, dic
biét khi thoi tiét ndng m tao diéu kién thuan loi
dé cac loai vi khuan phat trién va xam nhap vao
co thé, gép phan khién cho dich bénh nay bung
phat. Day la bénh dirng thi hai trong s6 nhitng
nguyén nhan gay tlr vong & tré em dudi 5 tudi
[9, 10, 12, 13]. Bé&nh nay c6 ty 1& mac rat cao,
dadc biét 1a & cac tinh vung Tay Bac, noi c¢é nhiéu
doéng bao dan toc thiéu sd sinh séng, trinh do
dan tri thap, nhiéu phong tuc tap quan lac hau,
kha nang tiép can dich vu y t€ clia ngudi dan con
han ché, do vay ty I1&é mac dich bénh thuong cao
hon so véi cac vung khac [1].

2. Phuwong phap va s liéu nghién ctru
2.1. Phwong phdp nghién ciru

Nghién cru nay s&t dung mo hinh déng thai
ARIMAX dé x{r ly va phan tich cac théng tin khi
hau nham canh bao dich bénh tiéu chay. ARI-
MAX 1& mé hinh phan tich chudi thoi gian, né
khéng chi xem xét cac chu ky tw vdn déng cta
chudi phu thudc, cdc mdi twong tac trong qud
trinh ty van déng cla cédc nhan t6 anh hudng
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khac ma nd con danh gid duoc cac quy luat sai s6
trong qué trinh mo phdng dé nang cao d6 chinh xac
ctia md hinh canh bao [2,11]. Cho dén nay cling da
c6 mot sO tac giad str dung mé hinh phan tich chubi
thoi gian trong danh gid va mé phong tac dong clia
cac yéu t6 khi hau dén s6 ca bénh [3,5].
2.1.1. Cdu triuc thudt todn cia mé hinh déng
thdi ARIMAX

Gid str ta c6 cac chudi doc 1ap X, (i = 1,2..m;
t=1,2...n) va chudi phu thudc Y, (t=1,2...n), khi d6
mo hinh dong thai ARIMAX duwoc trinh bay dudi
dang téng quat nhu sau [3]:

S e, 2

Trong do:

- YE la gié\l tri quan trac & cac budc thoi gian t;
U la hang so;

- B 1a phép toan dich chuyén Iui theo quy tic:
th = Xt-l’ kat = Xt-k ;

-Us(B)=U,+UB+..+UB;S(B)=S +S,
+...+S_B* la nhitng trong s6 dong thai cia chudi
doc lap thi i;

- k 12 thoi diém tdc dong cta chudi doc lap
thi i tai thoi diém t = k;

-p(B)=(1-p,B—p,B>~..—p_B"); q(B) = (1 -
q,8-q,8”—... - q B9 la phép todn tu hoi quy va
trung binh truot cda chudi phu thudc;

- a, lasai sé ngau nghién (gilta gid tri thyc va
gid tri tinh toan).

2.1.2. Cdc budc xdy dung mé hinh canh bdo
Theo céng thirc tdng quat cha mé hinh dong
thdi ARIMAX, yéu t6 can canh bao phu thuéc vao
3 thanh phan sau: 1) Thanh phan anh hwéng cla
cac chudi doc lap dén chudi phu thudc theo cac
buéc tré thoi gian khac nhau (transfer function);
2) Thanh phan ty hdi quy cla chudi phu thudc
theo cac buwdc tré thoi gian; 3) Thanh phan trung
binh trwot clia chudi sai s6 theo cac budc tré
thoi gian. Bai todn can gidi quyét & day la chon
ra dugc thanh phan nao, budc tré thoi gian nao
c6 y nghia vé mat théng ké dé tham gia vao md
hinh cdnh bdo. Pay |a bai todn kha phirc tap, d6
chinh xac cia mdé hinh canh bao khéng chi phu
thudc vao cac chudi doc 1ap, chudi phu thudc
ma con phu thubc vao viéc lya chon chinh xac
cac budc thoi gian tham gia vao mé hinh canh
bdo cé thé tédm luwgc cac budc thuce hién chinh
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nhu sau:

1) Ap dung phuong phap phan tich ty twong
quan dé kiém dinh tinh 6n dinh ngu nhién cla
cac chubi doc 1ap va chudi phu thudc, néu chubi
chua dat d6 6n dinh, sé théng qua budc sai phan
dé dua chudi vé dang 6n dinh ngau nhién [2].

2) K& thira phuong phap Box Tao d6i vdi md
hinh déng thai ARIMAX trong viéc nhan dang
cac thanh phan tu hdi quy ctia chudi y&u té canh
bao, chubi sai s6 canh bdo va cac thanh phan
anh hudng cla cac chudi doc lap dén yéu t6
canh bdo thdng qua viéc xem xét sy bién d6i cac
ham tu twong quan, twong quan tirng phan va
twong quan chéo [11];

3) S dung phuong phap binh phuong toi
thi€u trong viéc xac dinh cédc tham s6 trong mo
hinh ARIMAX;

4) Ap dung céc phuong phap kiém nghiém
gia thiét thdng ké trong khi hau dé chon lua cac
tham s& c6 du dd tin ciy tham gia trong md hinh
déng thai ARIMAX;

5) S dung cong cu phan mém théng ké SAS
dé tinh todn cac dic trung cGa chudi thoi gian va
céc tham sé trong mé hinh déng thai ARIMAX.
2.2. S6 liéu sir dung

Bai bdo d3 st dung cac bo s6 liéu dich bénh
va khi hau theo bwdc thoi gian thang thoi ky
2004-2014, s6 liéu ndm 2014 duogc sir dung dé
kiém chirng m6 hinh. Céc loai s6 liéu da duogc st
dung cu thé nhuv sau:

Chudi phu thudc: S8 liéu cap tinh vé s6 truong
hop mac bénh tiéu chay trén 100 nghin dan cla
3 tinh Son La, Dién Bién va Lai Chau, ngudn sd
liéu nay dugc cap nhat tir Nién gidam Thong ké
claBO Y té.

Chudi doc 1ap tham gia tuyén chon: S8 liéu
cap tinh vé cac yéu td khi hau dugc tinh trung
binh theo |4t cit thoi gian tir cac tram dai dién
trong mdi tinh, bao gdm 11 yé&u t8: Tong lwong
b6c hoi thang; tong lvgng mua thang; lwong
mua ngay |&n nhat thang; nhiét dé trung binh
thang; nhiét dé téi cao trung binh thang; nhiét do
t6i thap trung binh thang; nhiét do téi cao tuyét
déi thang; nhiét do téi thap tuyét déi thang; do
am tuong d6i trung binh thang; dé 4m tuong d6i
t6i thap thang; tong s6 gid nang thang.

Ngoai ra, cdc chi s6 ENSO nhu chi sé dao




déng Nam (SOI) va nhiét d6 mat nudc bién trén
cac vung NINO1.2, NINO3, NINO4, NINO3.4

cling duwoc sir dung lam yéu t6 tuyén chon trong
qua trinh xdy dwng mo hinh déng thai ARIMAX.

a

an
]
=
o

B Son La

300

h trén 100 ngan d

200

E

100

S0 ca bén

H Pién Bién

[l Lai Chau

Thang

Hinh 1. Dién bién dich bénh tiéu chdy trung binh theo thdng thoi ky 2004 -2014 & cdc tinh viing Tdy Bdc

3. Két qua
3.1. Dién bién vé sé ca bénh tiéu chdy & viing
nghién ciru

T Hinh 1 c6 thé nhan thay dich bénh tiéu chay
& vung nghién ctru cé thé xay ra & tat ca cic thang
trong nam. Cac thang cao diém xay ra vao mua hé
(tr thang 4 dén thang 9) vdi s6 ca mac bénh tuy
thudc vao tirng tinh, dao ddng trong khodng tir 100
dén 400 ca bénh trén 100 nghin dan.
3.2. B4 tham sé trong mé hinh ARIMAX

Trén co s& cac budc thuc hién dwoc néu
trong muc 2.1.2, xac dinh dwoc bé tham sé hoi
quy phu hgp nhat d6i véi bai todn cdnh bédo dich
bénh tiéu chay cho tirng tinh. V&i muc dich canh
bao dich bénh trwdc mot thang, nén cac tham
s6 hoi quy chi dwoc xem xét khi théa man tiéu
chuan théng ké va cé budc tré thoi gian > 1. Két
qua dugec trinh bay trong Bang 1.

Bang 1 cho thdy cdc tham s& hdi quy
dugc chon déu dat mirc y nghia théng ké vdi
p value < 0,05. C4c thanh phan AR va MA déu cé
xuat hién trong cdc mé hinh ARIMAX d6i vdi ca
3 tinh, diéu nay cho thay chudi thoi gian vé s6
ca bénh tiéu chay & vung nghién cru déu cé tinh
mua ro rét.

Mac du cac bién khi hdu duwoc chon trong
mé hinh ARIMAX d6i véi 3 tinh 1a khac nhau (cu

thé NINO3.4 dugc chon d6i véi tinh Son La, U,
dwoc chon ddi véi tinh Dién Bién va Tmax, duoc
chon d&i véi tinh Lai Chau), nhung cac bién duwoc
chon nay déu cd lién quan vdi ché do nhiét am
& vung nghién ctru; chi sé NINO3.4 thudng cé
quan hé véi nhiét d6 va lugng muwa & Viét Nam
véi budc tré thoi gian khoang tir 3-6 thang [7];
cac bién Tmax, va U, cling dd dugc cac nghién
clru trudc day danh gia 1a cé anh hudng dén
dich bénh tiéu chay [5, 6].
3.3. Kha nédng canh bdo cua mé hinh ARIMAX

Hién nay, c6 nhiéu chi tiéu danh gid kha ndng
md phoéng clia mé hinh, mdi chi tiéu danh gia
¢6 nhirng mat manh riéng, do vay tuy thudc vao
muc tiéu chinh cidn danh gid va loai md hinh
duwoc danh gia, sé chon loai chi tiéu phu hop.
Trong bai bao, ngoai nhitng nhan xét mang tinh
dinh tinh, so sdnh, wéc lwong gitra sdn pham cla
mé hinh va s6 liéu thuc té thi cac chi sé théng
ké nhu sai s quan phuong RMSE (Root Mean
Square Error) va diém ky nang MSSS (Mean
Square Skill Score) duwgc 4p dung dé danh gia
kha ndng mé phoéng cla cdc md hinh. Chi tiét
vé thuat todn va y nghia khoa hoc cla cac chi s6
théng ké nay dugc trinh bay trong [7].

Trong qua trinh xay dwng mo hinh canh bdo,
can phai qua cac budce sai phan va chon cac budc
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Bdng 1. Cdc ddc trung théng ké trong mé hinh ddng thdi ARIMAX cdc tinh viing Tdy Bdc

Bién s6 Budctré thoi | Hés6 hdiquy | Saisd chudn | Trithong ké (t) Gidtrip
gian (thang)
M& hinh déng thai ARIMAX d6i vdi tinh Son La
MA 1 -0,626 0,074 -8,45 <0,0001
MA 4 -0,370 0,090 -4,13 <0,0001
AR 12 0,557 0,080 6,95 <0,0001
NINO3.4 5 12,865 3,214 4,00 0,0001
M& hinh déng thai ARIMAX d&i vai tinh Dién Bién
MA 12 0,545 0,084 6,50 <0,0001
AR 3 -0,228 0,091 -2,50 0,0139
u, 3,242 1,201 2,70 0,0080
M& hinh déng thai ARIMAX d6i vdi tinh Lai Chau
MA 1 0,544 0,080 6,79 <0,0001
AR 12 -0,241 0,090 -2,66 0,0088
Tmax, 1 4,314 2,481 1,74 0,0848
Trong do:
- AR va MA Ig cdc thanh phan tw hdi quy va trung binh trugt cua chudi dich bénh
- NINO3.4 la chi s6 nhiét d6 bé mdt nwdc bién & viing NINO3.4
- Utb ld @6 @m khéng khi trung binh thdng;
- Tmaxtb I nhiét d6 khéng khi cao nhét trung binh thdng

tré vé thoi gian nén cac chudi moé phong tir mo
hinh bj ngan lai, vi vay thoi ky danh gia & day
duworc thuc hién tir thang 1/2006. Hinh 2 trinh bay
dién bi&n vé s6 ca bénh thuc t& va mo phong thoi
ky 2006-2013 d8i véi chudi phu thuoc.

T Hinh 2 ¢ thé nhan thay vé mat dinh tinh,
phan 1&n cdc két qua mo phdng co sy trung pha
tot so vdi s6 ca bénh thuc té, ddc biét la cac thoi
ky cao diém xay ra dich bénh hau hét cdc mé
hinh déu cho két qua mé phdng kha phu hop.

Vé mat dinh lwong, thdng qua cac chi s6
théng ké trong Bang 2 nhan thay diém k§ ndng
MSSS (Mean Square Skill Score) clia tat cd cdc méb
hinh déu c6 gia tri >0, dao ddng trong khoang ti
0,22 dén 0,69 d8i v&i chudi phu thudc va tir 0,05
dén 0,57 doi vdi chudi so lieu doc lap (trwong
hop ly twéng chi s& nay bang 1; va < 0 dwoc xem
la cdnh bdo khdéng cd y nghia). Vi vay cd thé st
dung cdc md hinh nay trong viéc canh bdo dich
bénh tiéu chdy & ving nghién clru.
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4. K&t luan

Trén co s& rng dung md hinh dong thai
ARIMAX dé phan tich cac chudi s6 liéu vé sé
ca bénh tiéu chay (trén 100 nghin dan), céac
yéu t8 khi hdu va cac chi s& ENSO, bai bdo
da budc dau th nghiém dy bdo, cdnh bdo
mot cach cé hiéu qua dé tién tédi xay dung
dugc mé hinh canh bdo dich bénh tiéu chay
phu hop & 3 tinh vung Tay Béac. Cac két qua
mé phong cé sy trung pha kha tét so véi s6
ca bénh thyc té. Chi s6 danh gia sai s6 MSSS
trén sé liéu doc 1ap thé hién kha tét, MSSS
dao ddéng trong khoadng tir 0,05 dén 0,57,
diéu nay chirng té kha ndng mé phdng cla
cdc md hinh nay 1a cé thé chdp nhan duoc.

Vé&i tinh wu viét trong qua trinh lya chon
nhan té cadnh bado va kha nang x{r Iy sai s6, chlng
toi hi vong trong tuong lai mdé hinh déng thai
ARIMAX s& dugc sit dung phd bién hon trong
nghién ciru canh bao dich bénh & Viét Nam.
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Bdng 2. Chi tiéu ddnh gid khd ndng mé phéng ctia mé hinh ARIMAX

Tén tinh Trung binh thang (S6 ca Sai s6 quan phuong (RMSE) | Diém ky nang (MSSS)
bénh trén 100 nghin dan)
D6i véi chubi s6 liéu phy thudc (2006 -2013)

Son La 96,6 16,4 0,22
Dién Bién 306,3 38,2 0,69

Lai Chau 149,9 39,6 0,30

D3i vai chudi so lieu doc lap (ndm 2014)

Son La 92,8 25,6 0,05
Dién Bién 156,4 34,8 0,57

Lai Chau 125,3 43,5 0,28
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APPLYING CLIMATE INFORMATION FOR DIARRHEAL DISEASE
WARNING IN THE NORTHWEST REGION OF VIET NAM

Nguyen Van Thang, Duong Van Kham, Nguyen Huu Quyen,
Le Thi Phuong Mai, Pham Duc Phuc
Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Climate change is one of the most serious threats to global human health in the 21
century. Therefore, using climate information in epidemic forecasting and early warning systems and reducing
vulnerability to climate change is very important but so far this was not well studied. The main objective of
this study is to apply and further develop a model using climate information for epidemic warning, especially
for diarrheal disease, in the Northwest region of Viet Nam. The ARIMAX dynamic model has been applied
using monthly climate and morbidity data sets of period 2004-2014 with 2014 data used for model
calibration. The results have showed that ARIMAX dynamic model can simulate diarrheal disease cases very
closely to the observation data, therefore can provide a good basis for diarrheal disease warning system.

Keywords: Diarrheal disease, climate information, climate change, epidemic disease warning model.
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CO CHE NHIET DPONG LUC GAY MUA LON & NAM BO
VA NAM TAY NGUYEN TU NGAY 9-13/08/2013
DO BAO HOAT PONG & BAC BIEN PONG KET HOP
VA1 GIO MUA TAY NAM VA DP|A HINH

Vii Van Thang®", Tran Duy Thirc®, Vii Thé Anh®),
Hoang Thi Thay Van®, L3 Thi Tuyét®, Nguyén Vin Hiép?
@Vién Khoa hoc Khi twong Thiy vdn va Bién déi khi hdu
@\Vién Vat ly Bja cdu, Vién Han Idm Khoa hoc va Céng nghé Viét Nam

Ngay nhén bai 9/10/2017; ngdy chuyén phdn bién 11/10/2017; ngdy chdp nhén ddng 6/11/2017

Tom tat: Bai bdo nay st dung mé hinh s6 d6 phdn gidi cao WRF dé nghién citu co ché nhiét déng
lwc gdy dot mua Ion tir 9-13/08/2013 trén khu vue Tdy Nguyén va Nam Bé trong truong hop bédo Utor
hoat déng & Bdc Bién Béng. M6 hinh WRF dwoc thiét ké véi ba mién tinh 16ng nhau, dé phén gidi lan
lwot la 54km, 18km va 6km. Mién 3 bao tron khu vire Nam B6 va Nam Tdy Nguyén. S6 liéu st dung la
sé lidu quan tréc va sé liéu GFS. Két qué phdn tich cho thdy muwa I6n xdy ra do sw tuong tdc giita hodan
Iwu béo Utor vdi gié mua Tdy Nam thé hién qua ddi van tdi dm Tdy Nam tir vinh Bengal dén khu vic va
néi vdi ddi van tdi dm cua hoan lwu béo. Sy twong tdc ndy da lam manh 1én mét bé phén gid Ty Nam
dén khu vwe nghién ciru, mang khéng khi giagu 6m va déng ndng 16n, két hop vdi hiéu trng chdn va néng
dia hinh gép phan lam tdng cuwdng sw héi tu @m, hinh thanh cdc dong thdng cwdng bire manh mé trudc
swon doén gié gy mua cho khu vuce tgo diéu kién thuén loi géy muwa Ién.

Tir khéa: Mua I6n, Co ché nhiét déng luc, Bdo, WRF.

1. M& dau

Mua I&n la mét trong nhirng hién twgng cuc
doan quan trong, tdc dong dén moi linh vuc
kinh té& - xa hoi va méi trudng. Cac dot mua I6n
xay ra thuong do cac hinh thé thoi tiét dac biét
nhu: B3o, 4p thap nhiét d&i, dai hoi tu nhiét ddi,
gié mua,... hoat dong don |1é hoac két hop cla
mot trong cac hinh thé, tuy thudc vao cac khu
vuc dia ly khac nhau.

Ap dung mé hinh WRF véi dd phan giai cao
dé nghién ctru co ché gdy mua Ién do twong
tac gitta bdo, gid mua két hop vdi dia hinh d3
dugc thyc hién @ mot sé khu vye (Chang va
cong sy 1993; Wu va Kuo 1999; Wu va cong
sy 2001, 2009; Hoang va Lin 2014; Lin va cOng
sy 2001; Chien va céng sy 2008; Nguyen Van
Hiep va cong sy, 2011; Yu va Cheng 2014; Chen

*Lién hé tdc gid: Vi Vdn Thdng
Email: vwthang26@gmail.com
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va cong su 2016). Wang va cong su (2009) st
dung mé hinh WRF dé& nghién clru vai trd cla
b3o Songda (2006) trong tran mua Ién & Nhat
Ban tlr ngay 2 - 5/9/2004. Tac gia nhan dinh
sy k&t hop cla cac hinh thé bdo Songda, ranh
trong dong xiét gid Tay trén vung bién Nhét
Ban, xody nghich cin nhiét da lam tdng hoi tu
muc thap gitta hai hoan luu xody nghich, tao
diéu kién thuan lgi cho dong thdng phat trién
va héi tu 8m manh gdy mua lén. Gao va cac
cdng su (2009) sir dung mo hinh WRF dé ng-
hién ciru co ché gdy mua I&n & Trung Qudc
do con bdo Bilis (2006) trong trudng hop cé
va khéng cé dia hinh. Mua I&n lién quan dén
hoat ddong cta con b3o Bilis dwgc céc tac gia
chia lam 3 giai doan, tuwong rng véi céc co ché
gdy mua. Giai doan th nhat, mua duoc gay ra
b&i 18i bén trong hoan lwu bdo trong qua trinh
b3do d6 bd vao dat lién. Giai doan th& hai, do
c6 mét qué trinh hinh thanh d&i lvu dm sau




manh mé tir sy két hop dong thoi gitra twong
tac xody vdi qua trinh binh lwu khong khi néng,
su hinh thanh front va dia hinh, da gay mua
I&n. Giai doan th& ba, mua duwoc gay ra bdi
sy twong tac gilra bao Bilis va gié mua & Bién
Dong két hop véi hiéu rng nang dia hinh doc
theo b bién. Nguyén Vin Hiép va nnk (2011)
nghién ciru co ché gdy mua lén do b3o
Marokot (2009) dua trén két qua mé phéng tir
mo hinh WRF, theo céc tac gia, sw két hop cla
khong khi am dwoc thdng 1én nho hiéu (rng dia
hinh, dong 4m bé&i thanh phan gidé Tdy mé& réng
trong dai gid mua va hoan lwu bdo Morakot la
nhitng nhan t6 quan trong gy nén trdn mua
I&n trong hai ngay 7 va 8 thang 9 nam 2009 &
phia Nam Dai Loan.

Mua lén & Viét Nam xay ra do cac hinh thé
thoi tiét khdc nhau trén cac khu vye dia ly khac
nhau va d3 dugc nhiéu tac gid phan tich, nghién
ctru. 0 Béc B& mua Idn thudng do cac hinh thé:
Ranh thap bi nén bai khdng khi lanh, héi tu gidé
kinh hudng, xody thudn nhiét déi, ranh thap
(Pham Thj Thanh Huong, 2009; Wu, 2011). &
khu vire duyén hai mién Trung, muwa I&n thuong
do su hoat déng riéng & ho3c két hop cuia 2
hodc 3 hinh thé& nhuv dai hoi tu nhiét dd&i, xody
thuan nhiét d&i, khong khi lanh, nhiéu dong gié
Dong trén cao, hoi tu gid kinh huwdng, ... két hop
vdi d3c diém dia hinh khu vye (Tran Gia Khanh,
1993; Nguyén Khanh Van, 2013; Bui Minh Ting,
2014). Dbi vdi khu viee Nam Bo va Tay Nguyén,
mua I&n thudng do hoat déng don |1& hodc két
hop cta 4 nhdm hinh thé ch yéu bao gdm: Gid
mua Tay Nam manh, xody thuan nhiét d&i, ranh
thap xich dao va nhiéu déng gié Péng (Vi Anh
Tuan, 2016). Viéc ap dung mé hinh WRF cho
bai todn dy bdo mua Idn da dugc quan tam
nghién ctu chd yéu theo cdc huéng lya chon
cac so d6 tham s6 hoa vat ly, st dung ddng hda
s6 liéu, cdp nhat thém sd liéu vé tinh, ra da va
s6 liéu dia phuong va danh gid ki ndng du bdo
cta mo hinh (Lé Van Thién va nnk, 2004; 6
Huy Duong, 2005; Nguyén Vin Thang va cong
sw, 2011; Tran Tan Tién va nnk, 2011; Dv Pic
Tién va nnk, 2014; Bui Minh Tang va nnk, 2014;
Dang Hong Nhuw va nnk, 2016). Cac két qua

nghién ciru d3 chi ra mé hinh WRF c6 kha
nang dy bdo dinh lwgng kha t6t mot sé dot
mua lon.

Nhu vay, c6 thé thdy & Viét Nam céc nghién
cru xac dinh nguyén nhan gdy mua |&n chd yéu
dua vao phan tich Synop va théng ké s6 liéu tai
phan tich. Viéc dp dung mé hinh s& d6 phan giai
cao dé chi ra co ché nhiét dong lyc gdy mua Idn
do tuong tac bao-gié mua-dia hinh chwa duoc
nghién ctru sau. Trong nghién cltu nay, cdc tac
gia ap dung md hinh WRF d6 phéan giai cao va s6
liéu quan trac dé chi ra co ché& gay ra dot mua
I&n tr ngay 9-13/8/2013 & Nam B6 va Nam Tay
Nguyén do tuong tac gilra hoan lwu bao, gid
mua Tay Nam va dia hinh.

2. S& liéu va phwong phap nghién ctru
2.1 56 liéu

SO liéu ban dau va sé liéu diéu kién bién
phu thuéc thai gian cho md hinh duoc 18y tir
dy bdo clia md hinh toan cau GFS cung cap bdi
Trung tdm Quéc Gia Dy bdo Méi trudrng (NCEP)
V@i d6 phan gidi 0,5° x 0,5° kinh vi. S& liéu mua
quan trac cla 17 tram thudc khu vuc Nam Bo
va Nam Tay Nguyén (Bao Loc, Budbn Ma Thudt,
Kon Tum, D3k Nong, Pa Lat, Pleiku, Lién
Khuong, Dak T6, Budn HO, Ayunpa, Mdrak, My
Tho, Phudc Long, Son Hoa, Ca Mau, Rach Gi3,
Tay Ninh).

2.2. Phuwo'ng phap

Nghién clru nay s dung mo hinh WRF vdi
ba ludi 16ng twong tac hai chiéu, d6 phan giai
ngang twong wng la: 54 km, 18 km va 6 km (Hinh
2.1). Mién 1 gébm 110x100 diém lwdi, mién 2
gdm 199x175 diém ludi, mién 3 gdbm 187x199
diém lwdi clng véi 38 muc thang dirng. Mién
mot duoc thiét k& dd rong dé€ md hinh cé thé
nam bat duwgc cac qua trinh hoan lwu quy mod
I&n dnh hudng dén Viét Nam, cdc mién con
duoc thu hep pham vi bao tron khu viec Nam B6
va Nam Tay Nguyén. Qua trinh th&r nghiém mo
phéng mua lén & khu vwec Nam B6 va Nam Tay
Nguyén duwgc thuc hién véi lya chon cac tham
s6 hoéa vat ly trén Bang 2.1. M6 phong duoc
thue hién tir 00 gio ngay 10/8/2003 dén 00 gi&
ngay 13/8/2013.
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Hinh 2.1. Mién tinh ciia mé hinh
3. Két qua va thao luan
3.1. Dién bién bdo Utor va dot mwa Ién tir
ngay 9 -13/08/2013

Utor la con bdo hinh thanh & vung bién phia

Dong cha Philippines vao ngay 8/8/2013. Tu
ngay 12/8/2013 bado bt dau di chuyén vao Bién

Bdng 2.1. So d6 vat ly trong thi nghiém

L&'p bién hanh tinh YSU

Tham sé héa déi lvu Betts-Miller-Janjic

So d6 vi vat ly may Thompson
Blrc xa séng ngan Dudhia
Blrc xa séng dai RRTM

Pong nhung trén khu viec Nam Bo va Nam Tay
Nguyén d3 xay ra mua lén tir ngay 9/8/2013. Vi
vay Utor dugc chon 1a mot dién hinh cla trudng
hop b3o xa Bién Déng, gdy muwa I&n & Nam Bo
va Nam Tay Nguyén khi bdo dang & ngoai kinh
tuyén 115°E va dang di vao Bién Pong.

_SNRAIN UTOR AT STATION 09-13/08/2013 [mm]
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125°E  130°E
Hinh 3.1. Quy dgo bdo Utor

110°E 115°E 120°E

(Nguén: http://agora.ex.nii.ac.jp/digital-typhoon)

Tur 18 gio ngay 9/8/2013 khi bdo Utor chua
di vao Bién Ddng, tai khu viec Nam B6 va Nam
Tay Nguyén d3 cé mua nhung lwvong mua phd
bién khéng lén. Dén ngay 10/8, mua lén xay
ra trén khu vic Nam Tay Nguyén nhuwng sang
ngay 11/8 mua bat dau gidam & day nhung lai
tang rd rét & Nam BO. Pén ngay 12 va 13/8, khi
b3o Utor vurgt qua kinh tuyén 120°E di vao Bién
Doéng, dong thoi gié mua Tdy Nam & vung bién
phia Nam manh |én rd rét, Nam B va Nam Tay
Nguyén ti€p tuc xay ra mua lén. Trong dot mua
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135°E

Hinh 3.2. Téng lvong mua
quan trdc tir 9 -13/08/2013

nay, tai mot s tram d3a do duogc lwvong dang ké,
nhuw Madrak (Pak Lak): 97 mm ngay 10/8/2013,
Tay Ninh: 121,1 mm ngay 11/8/2013 va Phudc
Long (Binh Phudc): 153,1 mm ngay 12/8/2013.
3.2. Co’ ché nhiét déng lwec gdy mwa Io'n & Nam
Bé va Nam Tay Nguyén tir ngay 9-13/8/2013
DE nghién ctru co ché nhiét dong luc gay dot
mua lén & Nam B6 va Nam Tay Nguyén tir ngay
9-13/8/2013 do su twong tac gitta bdo Utor vai
gié mua Tay Nam két hop véi dia hinh, st dung
mé& hinh WRF mé phéng cho cac trwdong hop




sau: 1) Loai bo dja hinh (dwa toan bd do cao
dia hinh khu viec Nam B&, Nam Tay Nguyén vé
bang 2 m; 2) Giam cuong do gié mua Tay Nam
di 50%; 3) Tach xody bdo Utor va truong hop
mac dinh.
3.2.1. Vai tro cua dja hinh, gié mia Tdy Nam va
bdo trong dot muwa Ién tir ngay 9 -13/8/2013
M6 hinh WRF mé phéng kha tét dot mua
I&n tlr ngay 9-13/08/2013 & Nam BO va Nam Tay
Nguyén ca vé dién va lugng mua, dac biét 13 cac
diém mua Ién trén khu vire Nam Tay Nguyén.
4

o RS PiEiiiEQ
105E latitude (deg) ~J10E

Da&i véi dot mua I&n nay, dia hinh |a mét nhan
t& dong vai trd quan trong, so vdi trwong hop
mac dinh lvgng mua d3 giam di khoang 50% khi
mé phdng khéng cé dia hinh bén sudn don gié
Tay trén khu vuc dia hinh cao khu viec Nam Tay
Nguyén. Trong cdc ngay mua Ién, dia hinh gay
ra hiéu &ng can va nang khién cho gié Tdy Nam
thang 1én, manh hon nhiéu so vdi cac khu vuec
khdc va hinh thanh nén cac dong thang cudng
blrc gdy mua Ién ro rét trén khu viec Nam Tay
Nguyén (Hinh 3.3).

0.6
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0.1

Hinh 3.3. Mt cdt thdng dirng qua tram Béo Léc, tai vi dé 11,53°N cda gié thdng dirng (m/s)
truong hop mdc dinh (a) va truong hop khéng cé dia hinh (b) ngay 12/8/2013

Trong trwdong hop gidm téc d6 gidé Tay Nam,
lvong mua trén hai khu vyc nghién ctu ciling
c6 xu huwdng giam hon khi so sanh vai truong
hop mac dinh. Sy suy giam mua dac biét ré
rét & swon dén gid tay trén khu vuc Nam Tay
Nguyén trong cac ngay mua lén, mic gidm dao
dong khodng 20-30% (Hinh 3.4). Sy suy giam
mua trong trudng hop giam cudong do gié mua
Tay Nam di 50% c6 thé duogc ly gidi do sy gidm
cudng dé va pham vi vung dj thwdng dp cao ton
tai & khodng 11-12°N, 107-108°N, & trudc swdn
doén gid trén khu vuc nghién ctru (Hinh 3.5) va
téc d6 dong thing giam dang ké so vdi truong
hop mac dinh, dac biét & cac khu vuee o dia hinh
cao (Hinh 3.6).

K&t qud md phéng hiéu truorng mua tich by
tlr ngay 9-13/8/2013 giira truong hop mac dinh
va tach xody b3o Utor (Hinh 3.7) cho thay, trén
ca hai khu vure nghién ctru lwong mua déu gidm
di so v&i thuc té khi khdng cé bdo hoat dong.
Mrc gidam c6 thé 1én tdi trén 50% trén khu vuc

Nam Tay Nguyén, khodng 10% & Nam Bo. Nhw
vay c6 thé thay, du la con b3o hoat dong & xa
khu vuyc nghién ctru nhung bdo Utor van gian
tiép tdc dong dén ca dién mua va lwgng mua tai
Nam B6 va Nam Tay Nguyén trong nhitrng ngay
b3o dang di vao Bién Pong, trong thoi ky cé gié
mua Tay Nam hoat dong. Khi loai bd xoay bdo
dai van tai 4m Tay Nam tir vinh Bengal cung cap
cho mua khu vuc nghién cru 1a yéu hon so vdi
trwvong hop mac dinh (Hinh 3.8). Ngoai ra, tir
két qua mo phong trudng gié cac myc cling cho
thay, hoat déng ctia bdo ddng vai tro ting cwdng
sy phat trién |&n cao cla gié Tay Nam (Hinh 3.9).
Trong trudng hop cé b3o (Hinh 3.9a), & trudc
swon dén gid toc do gid tay gan bé mat dat 10-
15 m/s; déng thoi 1én dén do cao 4 km gid tay
van phét trién manh mé. Khi tach bdo, cvong do
va dé cao phat trién cla gio tay gidm hon so véi
truong hop md phéng cé bdo, & cdc myc dudi
thap tdc do gid phd bién duwdi 10 m/s, gid chi
phat trién rd rét tir bé mat |én dén 3 km.
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Truong hop mac dinh 00Z12AUG Truong hop

giom gio mua Tay Nam 00Z12AUG
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Hinh 3.4. Lwong muwa tich Iy mé phdng tich Iy ngay 12/8/2013 trwong hop mdc dinh (a),
gidm téc dé gié di 50% (b)
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Hinh 3.6. Mt cdt thdng ding qua tram Béo Léc, tai vi do 11,53°N cla gid thdng diing (m/s)
trwong hop mdc dinh (a) va gidm gié mua Tdy Nam di 50% (b) ngay 12/8/2013
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Hinh 3.7. Hiéu trudng muwa (@6 mau, mm) va gid (véc-to, m/s) giita hai trurong hop cé béo Utor

va tdch bdo Utor
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Hinh 3.8. Vian tdi Gm téng hop (kg m™s™) ngay 12/8/2013 giita hai tr:.t“g'ng hop ¢é béo (a)

va tdch bdo Utor (b)
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Hinh 3.9. Mét cdt thdng ding qua 11,53°N tai tram Bédo Loc ngay 12/08/2013 cla téc do gid
mé phdng (m/s) va téng véc-to gié mé phdng trurdng hop cd béo (a) va tdch béo Utor (b)
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1. Bao @Y
2. Khu \'wl: nzhlén cira (maéa xanh -
Nam BS. 16 - nam Tay Nguyén)

3. Gié mﬁn l.iy nam

Kinh 46

4. Vin tai dm

5. Dy thudmg ap. gic uu khu vire nghién cir
Gia tri vector gid ban 45 & thudmg 2

Gia tri vector gid ban 4é 1ém Z0

Hinh 3.10. Mt cdt ngang co ché téng hop gdy dot muwa Ion tir ngay 9-13/8/2013

3.2.2. So d6 téng qudt twong tdc bdo, gié mua
Tdy Nam va dija hinh trong qud trinh hinh thanh
mua lon

Trén co s& danh gid vai trd cla tirng nhan té
gbm dia hinh, gié mua Tdy Nam va hoan luu b3o
Utor hoat déng trén Bién Ddng trong qua trinh
hinh thanh mua I&n, sy twong tac gitta cac nhan
td gdy mua trong trwdng hop nay duogc dac
két va téng quét hoa bang cac gian d6 mat cat
ngang va mat cat thang ding trén cac Hinh 3.10
va Hinh 3.12.

Hinh 3.10 [a gidn d6 m6 td mat cdt ngang
trong co ché téng hop gdy dot mua I&n tir ngay
9-13/8/2013 trong truong hop bdo Utor hoat
dong xa khu vwc nghién clru, tdm bdo & phia
DPong kinh tuyén 115°E. Gidn d6 chi ra co ché
guan trong gay mua trong truong hop nay la do
sy két hop cda bdo Utor vdi gid mua Tdy Nam
dan dén sy hinh thanh mot dai van tai 4m cé
truc Péng - Tay véi khong khi giau 4m nam &
vlung vi do thap, néi véi hoan luu b3o Utor va
mot bd phan cla gié mua Tay Nam. Vung van
tai 4m nay mot phan nam trén khu viee Nam B9,
Nam Tay Nguyén gép phan cung cdp 4m cho dot
mua I&n. Kénh 4m nay nam trong dai gié mua
Tay Nam hudéng tdi khu vuc nghién clru, mang
khdng khi 8m gap dia hinh, k&t hop véi hiéu (rng
dia hinh gady mua lén. Cuong do gié mua Tay
Nam d3 quyét dinh lwvong khéng khi giau dm va
dong lwgng mang tdi & khu viee nghién ciru, két
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qua cho thay lvgng mua tich [Ty d3 gidm rd rét
khi cworng d6 gié mua Tay Nam giam. Bong thoi
khi khéng khi giau 8m va déng nang I&n (t6c d6
I&n) do sy tdng cwong hoat déng clha gid mua
Tay Nam tdi khu viee dia hinh cao, hiéu trng chan
cla dia hinh s tao mot vung dj thudng ap cao
do khéng khi mat d6 Ién muc thap bj cudng birc
O trudc suon dén gid. Di thuong dp nay sé gy ra
luc gradient dj thwong khi ap (tlr vung di thuong
ap cao téi vung di thuwong dp thap) cd huédng
nguoc voi huwdng gié mua tdi (Hinh 3.9). Két qua
la hiéu rng chan dia hinh nay tang cudng hoi tu
khu vye swon don gié, gép phan tao cac dong
thang cudng birc manh mé & swdon don gid, vai
dd cao phét trién c6 thé 1én dén 4 km.

Gian d6 mo ta mat cit thang dirng ban ngay va
ban d&m cda co ché gdy mua |&n trong trudng hop
nay dugc chi ra trén Hinh 3.12 dudi day.

Vao ban ngay, do dét néng cla mat troi, di
thudng nhiét dé khéng khi trén dat lién Ién hon
nhiét do trén bién, dong thoi nhiét d6 muyc thap
cao hon nhiét do cdc muc trén cao; & khu vuc
gan nui cao, khi xay ra mua Ién, ton tai vung di
thuwong nhiét d6 am xen gitta vung di thuwong
nhiét d6 duong; sy ton tai cia nhiét dé thap gan
khu vye nui cao la do sy lam lanh lién quan tdi
béc hoi cla cac hat gidng thay (Hinh 3.11a). Nhu
vay, vai tro nhiét luc két hop vai dong luc duoc
thé hién rd rét hon va quan trong hon vao ban
ngay (Hinh 3.12a). Vao ban dém, vung di thuong
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Hinh 3.11. Mt cét thdng dirng di thuong nhiét dé thé vi (°C) qua 11,53°N tai tram Bdo Léc
ban ngay (a) va ban dém (b)
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Hinh 3.12. Mt cdt thdng dirng co ché gdy dot mua I6n 9-13/8/2013 a) ban ngay, b) ban dém

nhiét do khéng con ton tai, yéu t6 twong phan
di thudng nhiét do giam (Hinh 3.11b) luc nay vai
trd dong luc quyét dinh chinh dén sy hinh thanh
mua lén; mua chl yéu hinh thanh do déng Iwc
cwong birc gié mua gap dia hinh va mat dém. Va
vai tro dong luc cling thé hién rd hon khi gié mua
Tay Nam manh. Nguaoc lai, khi gid mua Tay Nam
yéu, vai trd nhiét luc sé déng vai trd quan trong
hon (Hinh 3.12b).
4. Két ludn

Nghién ctru 3 mé phdng vé mét dot mua
I&n dién hinh xay ra tir ngay 9-13/8/2013 trén
khu vyc Tay Nguyén va Nam BQ trong truong
hop cé bdo hoat dong & xa va quan trac thay gié
mua Tay Nam trén khu vyc nghién ctru. Vai tro
ddc 14p cha cac nhan té dia hinh, gié mua Tay
Nam va bdo trong dot mwa dugc danh gid dua

trén sy so sanh két qua md phéng ddi véi cac dac
trwng nhiét déng luc cd kha nang gy mua lén gitra
treong hop méac dinh véi cac treong hop loai bd dia
hinh, giam cudng do gié mua Tay Nam va truong
hop tach bdo. Két qua thu dugc cho thay, ca 3 nhan
t6& nay déu dong vai tro quan trong trong co ché gay
ra dot mua nay, so vdi truong hop mac dinh, khi
loai b6 dia hinh, lvgng mua gidm xudng 50% trén
suon don gid khu vuce dia hinh cao; truong hop
giam cuwong do gié mua Tay Nam di mét nira lugng
mua mé phong cling cé xu hudng giam khoang 20
-30%; lwvgng mua tang [én tlr 10-50% trong truong
hop mo phdng cé bio so vdi trudng hop tach bao.

Trén co s& danh gid mot cach doc lap vai tro
cla tirng nhan t6 trong qud trinh hinh thanh
mua lén, co ché chinh gay ra dot mua Ién tur
ngay 9-13/8/2013 & Nam B9, Nam Tay Nguyén
do su twong téc gilta cdc nhan té dia hinh, gié
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mua Tay Nam va b3o Utor hoat déng & xa khu
vuc cling duoc chi ra. Mua I&n xay ra do sy
twong tac gitta hoan lwu bdo Utor vdi gido mua
Tay Nam thé hién qua dai van tai &m Tay Nam
tlr vinh Bengal dén khu vyc va néi véi dai van tai
am cla hoan lvu b3o. Sy tuwong tic nay da lam
manh [&én mot bd phan gid Tay Nam dén khu vyee

nghién clru, mang khéng khi giau dm va déng
nang I&n tao diéu kién thuan loi gdy mua 16n.
Ngoai ra, d6i véi khu viec Nam Tay Nguyén, két
hop thém v&i hiéu &rng chan va nang dia hinh
cao gép phan lam ting cuwdng su hoi tu am,
hinh thanh cac dong thang cudng birc manh mé
trwdc sudn don gio gdy mua cho khu vuec.

L&'i cdm on: Bai bdo duroc hodan thanh nho két qud nghién ciru cia Dé tai “Nghién ciru co ché nhiét
déng lwec gdy muwa Ién va kha ndng duw bdo muwa Ién mua he khu vire Nam Bé va Nam Tdy Nguyén do
twong tdc gié mua Tdy Nam - Béo trén Bién Béng”, M sé: 2015.05.12.

10.
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13.
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THERMODYNAMIC MECHANISM CAUSING HEAVY RAINFALL OVER
THE CENTRAL HIGHLAND AND THE SOUTH IN THE CASE OF A FAR
TYPHOON OBSERVED OVER NORTHERN VIETNAM EAST SEA
COMBINATED WITH SOUTHWEST MONSOON AND TERRAIN

Vu Van Thang®, Tran Duy Thuc®, Vu The Anh®,
Hoang Thi Thuy Van', La Thi Tuyet¥, Nguyen Van Hiep?
@Vijet Nam Institute of Meteorology, Hydrology and Climate change
@|nstitute of Geophysics, Viet Nam Academy of Science and Technology

Astracts: In this article, the simulated products from WRF high-resolution model were used to research
the thermodynamic mechanism causing the typical heavy rain from 9-13/8/2013 in the Central Highlands
and the South in the case of typhoon Utor observed over Northern East Sea. The model runs with three
nested domains with resolutions of 54 km, 18 km and 6 km, respectively. Third domain covers the whole of
the South and south of the Central Highlands. Data has been used in this study including observation data
and re-forecast data of CFS model. The results show that interaction between circulation of typhoon Utor,
southwest monsoon in forming this heavy rainfall event has been determined through Southwest moisture
transport band which originate from Bengal gulf to the research region and connected typhoon circulation
Utor. This interaction help to enhance a part of Southwest monsoon to the region which bring humid air and
large kinetic energy combining with orographic blocking and lifting effects at high terrain leading to enhance
moisture convergence and form the forced updraft in west windward side causing heavy rainfall.

Key words: Heavy rainfall, Thermodynamic mechanism, Typhoon, WRF.
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TINH TOAN PHAT THAI KHi NHA KiNH TU' HOAT QNG CHON LAP
CHAT THAI RAN CHO NAM CO' SO’ 2014 VA DANH GIA BQ CHUA CHAC
CHAN CUA KET QUA

Vwong Xuan Hoa*, Tran Thuc
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai 2/10/2017; ngdy chuyén phdn bién 3/10/2017; ngay chép nhén ddng 27/10/2017

Tém tat: Bai bdo trinh bay mot sé két qua vé viéc trng dung Hudng dan kiém ké khi nha kinh (KNK) quéc
gia ctia Ban lién chinh phi vé Bién déi khi hdu (IPCC) phién bédn ndm 2006 dé tinh todn lwgng phdt thdi KNK
tir hoat déng chén Idp chét thédi rén & Viét Nam ndm 2014; va tng dung cdc Huéng dén thuc hanh tét cla
IPCC ndm 2000 dé ddnh gid dé chua chdc chdn cho két qué tinh todn phdt théi KNK. Theo dé, lwong phdt
thdi KNK tir hogt déng chén Idp chdt thdi ran & Viét Nam ndm 2014 Ia khodng 9,2 triéu tdn CO td. Xu thé
phdt théi KNK tir linh vire ndy trong nhwng ndm gén ddy tdng nhanh hon so vdi giai doan trudc 2005. Mire
d6 chura chdc chdn cla két qud vé phdt thdi KNK Ia khodng 59,6%, chi yéu la do viéc st dung cdc hé sé phdt

théi KNK mdc dinh theo Hwdng dan cua IPCC.

Tir khéa: Khi nha kinh, chdt thdi rdn, mire d6 chwa chdc chdn.

1. Mé dau

Phat thai KNK [a mét trong nhitng nguyén
nhan chi yéu gy bién déi khi hau (BDKH. Phat
thai KNK chl yéu la tir céc linh vec ndng lugng,
, hdng nghiép, chat thai va cac qua trinh coéng
nghiép. Mdc du KNK phat sinh tir chat thai chiém
ty 18 nhé hon so vdi cdc ngudn con lai, tuy nhién
cung vai su phat trién kinh t&, cong nghiép, do
thi héa va gia tang dan sd qua cac nam, lugng
chat thai phat sinh khong nglrng ting 1én dan
dén phat thai KNK tir ngudn nay cling tang theo
gua tirng nam.

Thoa thuan Paris vé bién déi khi hau (BDKH)
duoc cac Bén tham gia Cong wdc Khung Lién
Hop Quéc vé BDKH (UNFCCC) théng qua tai
Hoi nghi cac Bén lan thir 21 (COP21) vao thang
12/2015. Thoéa thuan Paris 13 khudn khé phap
ly toan cau dau tién rang budc tradch nhiém cla
tat cdc cdc Bén trong gidm nhe phat thai khi
nha kinh, thich &rng véi BDKH dé phét trién bén
vitng. Trach nhiém nay duoc thé hién cu thé tai
DPong gép du kién do qudc gia ty quyét dinh
(INDC) clia mdi Bén. Sau khi mot Bén phé chuan

Lién hé tdc gid: Vwong Xudn Hoa
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Théa thuan Paris thi INDC cla qudc gia do s&
tré thanh Ddéng gép do qudc gia tu quyét dinh
(NDC, bd cum tir Dy ki€n), va cé nghia vu phai
thue hién tr nam 2021 tré di.

Viét Nam d3 dé trinh INDC |én Ban thu ky cla
UNFCCC ngay, 29/9/2015. INDC cla Viét Nam
d& chinh thirc tréd thanh NDC tir ngay 3/11/2016
khi Viét Nam dé trinh van ban phé duyét Thoa
thudn Paris vé BDKH [én UNFCCC. Thd twdng
Chinh pht cling d3 phé duyét K& hoach thuc
hién Théa thuan Paris vé BDKH (Quyét dinh sé
2053/QP-TTg, ngay 28/10/2016 cla Tha tudng
Chinh pha).

Kiém ké phat thai KNK trong Iinh vuc chat
thai ndi riéng va déi vdi céc linh vuc khac néi
chung cho nam co s& 2014 la mét trong nhitng
ndi dung can thiét nhdm gdép phan ra soat va
cap nhat NDC cla Viét Nam. Nghién ctu nay
nham tinh todn luvgng phat thai KNK trong linh
vurc chat thai rdn va danh gia mirc d6 chua chac
chan clia két qua tinh toan dé thay ré dwoc muic
dd tin cay cla cac két qua nay.

2. Phuwong phap va sé liéu

Mé-tan (CH,) duoc sinh ra trong qua trinh
phan hdy yém khi cic chat thai hiru co trong cac
b3i chon 1ap chat thai rdn. Chat thai hitu co bi




phan hdy véi tdc do giam dan va phai mat nhiéu
ndm dé phan hdy hoan toan. P& wéc tinh dwoc
lwong phat thai KNK tir [inh vie chat thai ran,
nghién clru d3 4p dung Hudng dan kiém ké phat
thai KNK quéc gia ca IPCC phién ban nam 2006
(IPCC 2006 GL) [10]. Bén canh d6, dé xac dinh
duoc mirc d6 tin cdy cla cac két qua tinh toan
phat thai, nghién ctru d3 s&r dung phuong phap
danh gid mirc d6 chwa chac chan cho kiém ké
KNK quéc gia theo cdc Huéng dan thuc hanh tét
va quan ly d6 chua chic chan trong kiém ké KNK
(GPG 2000) [8].

2.1. Phwong phdp ludn

a. Phwo'ng phdp kiém ké khi nha kinh

Hudng dan kiém ké KNK qudc gia cla IPCC
phién ban ndm 2006 dua ra hai phuong phap
dé tinh toan lwgng CH, phat thai tlr cac bai chon
|ap chat thai ran, dé 1a phwong phap mac dinh
va phuwong phdp FOD [10]. Phuong phap mac
dinh dugc st dung khi sé liéu hoat dong khéng
¢6 san va phat thai CH, dwogc tinh bang cach st
dung cac gia tri mac dinh cda IPCC, binh quan
theo dau ngudi hodc cac phuong phap khac
dé uwdc tinh sé liéu hoat déng. D&i véi wdc tinh
phat thai KNK ndm 2014, chudi s6 liéu dwoc thu
thap tir nhiéu ngudn khac nhau (bdo cdo cla
cac B9, Vién nghién clru, trwdong dai hoc, va tir
cac dia phuong). Ngoai ra, phét thai CH, la mét
loai ngudén quan trong trong cac Bio cdo kiém
ké KNK nam 2000, 2005, 2010 va 2013, do dé
phuong phdp FOD dugc dé xuat sir dung cho
tinh todn phat thdi KNK ndm 2014 theo cay
quyét dinh trong Hwdng dan thuc hanh tot vé
ki€ém ké KNK quéc gia 2000 [8].

Céng thirc duogc sir dung dé tinh phat sinh
CH, tlr cac bai chon lap nhu sau:

gCH(Gy yr)= ZX[(A*k* MSW. (x) = MW, (x) # LU(X))*e'k“‘X’}

Trong d6: x = ndm d4u tién cho dén nam t; t
= ndm kiém ké&; x = ndm ma sd liéu dau vao can
dugc b6 sung; A= (1-e*)/k; hé sé chuan hda dé
hiéu chinh téng s8; k = hang s6 ty |& san sinh mé-
tan (1/ndm); MSWT(x) = Téng lugng rac thai do
thi (MSW) dugc thai ra trong ndm x (Gg/nam);
MSWF(x) = ty |& MSW duoc chdn |8p tai céc
bai chon I1ap trong ndm x; L (x) (Kha ndng phat

thdi mé tan) = MCF,*DOC, *DOC *F*16/12
(Gg CH,/Gg waste); MCF(x) = Hé s6 diéu chinh
métan trong nam x (ty 18); DOC,, = cac-bon hitu
co phan hay (DOC) trong ndm x (ty 1&) (Gg C/
Gg waste); DOC, = Ty 1& DOC bi di héa; F = Ty lé
lwgng CH, trong khi tir bdi rac; 16/12 = Hé s6
chuyén d6i khéi lwgng tir C sang CH,.

Do khéng phai tat cd lugng CH, phét sinh
déu phat thai vao khi quyén. CH, c6 thé bi
6-xi héa mot phan hoac duoc thu giltt dé cung
cdp nang lugng. Do do, tong két quad phat
thai CH, trong céc ndm (x) duoc tinh nhu sau:

eCH,t(Gg /yr) =[gCH,t — R(t)]* (1—OX)

Trong d6: R(t) = CH, duogc thu hdi lai trong
kiém k& ndm t (Gg/yr); OX = hé s& oxy hda (ty |8).

b. Phwong phdp ddnh gid dé chwa chdc
chdn

Dénh gia dé chuwa chic chan duoc thuc hién
theo Phan 6.3 clia Hwéng dan thyc hanh t6t va
quan ly d6 chwa chac chan trong kiém ké KNK va
Phan 5.2 ctia Hwdng dan thuc hanh tét vé kiém
ké KNK Iinh vie SIr dung dat, thay déi sir dung
dat va 1am nghiép (GPG-LULUCF) [9]. Phuong
phap suy rong sai sét bac 1 (Tier 1) dwoc ap
dung do céc thiéu sét trong Ham phan phdi xac
suat (PDF) va bat ky théng tin khac vé do chua
chac chan khi thuc hién danh gia bac 2 (Tier 2).
Déanh gid do chua chic chan duogc thuc hién
cho phuong phdp bac 1 trong kiém ké 2014.
Do han ché trong ti€p can thdng tin vé do chua
chac chan nén chi thyc hién phan tich co ban &
phuong phdp bac 1 (Tier 1).

Céc cong thirc tinh d chwa chac chan thanh
phan dwoc trich tir GPG-LULUCF trang 5.10:

Ui :\/Uf +US +..+U?

Trong d6: U, = phan tram d6 chua chac
chan trong két qua phat thai ctia ngudn chinh
(mét nira khoadng tin cdy 95% chia cho tong va
thé hién dudi dang phan tram); U, = ty |é phan
tram d6 chuwa chic chan lién quan dé&n moi
ngudn phat thai thanh phan, i=1,2,...,n.

Céc codng thire tinh do chua chac chan tong
duoc trich tir GPG-LULUCF trang 5.11:

71

TAP CHi KHOA HOC BIEN P81 KHi HAU ||

$64-2017 || m—




U VUFE) +(U,E) +. 4 (U, +E,)’
= E,+E,+..+E|

Trong d6: U, = d6 chua chac chén cla téng
k&t qua phat thai KNK; U, = ty 1& d6 chua chéc
chan lién quan d&n ngudn/bé I; E, = wdc tinh
phat thai/hap thu cho ngudn/bé I.

C4c gia thuyét chung vé céc tham s6 dé chua
chac chan cho viéc danh gia bao géom: (i) Hau
hét cac thong s6 vé do chua chac chan duwoc sl
dung theo cac gid tri mac dinh cia GPG 2000
va GPG-LULUCF. Huéng dan IPCC 2006 GL duwoc
tham chiéu khi nao cac gid tri mac dinh khéng
c6 trong GPG; (ii) Néu khong cé théng tin vé do
khéng chic chan, cac thong s6 vé d6 chua chac
chan cla cac hang muc khac dugc sit dung; (iii)
Mot vai gid tri dac trwng qudc gia dugec mo ta
theo tirng tiéu Iinh vurc.

2.2. S6 liéu s dung

Ban chat cla qua trinh phat thai KNK tir hoat
déng chén 1ap chat thai ran 1a qué trinh phat
sinh mé-tan tir phan hdy chat hiru co trong diéu
kién yém khi. Day 1a mét qua trinh phan r3 tich
Ity qua cadc ndm. Mét lwong chat thai hitu co
duoc chdn 13p s&8 mat nhiéu ndm dé phan hay
hét. Do do, dé wdc tinh phét thai KNK tir qua
trinh can can phai cé chudi s6 liéu du dai.

a. Chdt thdi rdn sinh hoat khu vwe dé thi va
néng thén

Phét thai CH, dugc wdc tinh bang cach st
dung dit liéu vé khéi lwgng chat thai ran s& duorc
XU Iy tai cac bai chén 1ap va thanh phan cla chat
thai ndm 2014.

Dé 4p dung phuong phap FOD, s6 liéu vé
chat thai trong cdc nam trudce 1a can thiét. Tuy
nhién, khéng cé sé liéu dan s6 trwdc nam 1995.
Vi vay, cdc sd liéu cho giai doan 1990-1994
dwoc wéce tinh bang cach ap dung s6 lwgng dan
s6 clia ndm 1995, ¢ tinh dén viéc két qua uéc
lvgng s& twong déi nhay cdm vdi nhirng con
s6 nay.

DP6i véi khu vue d6 thi tr ndm 1995-2003,
gia thiét lwong CTR sinh hoat d6 thij x ly tai cac
b3i chén 14p dugc wdce tinh theo phwong phép
st dung hé sé phat thai CTR binh quan/ngudi/
ngay, ty |& CTR sinh hoat dé thi dwgc x ly tai bai
chén 13p (cac hé s6 nay dugce sir dung theo Bao
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céo dién bién mo6i trwong Viét Nam 2004 - Chat
thai ran) [3] va dan s& do thi qua cac ndm (theo
s6 liéu Nién gidm théng ké - Tong cuc Théng ké)
[6]. Tr ndm 2004-2014, dit lieu vé chat thai ran
sinh hoat dé thi x{r ly tai cic b3i chén Iap duoc
thu thap tlr cac Bao cdo hién trang mai trwong
cla céc tinh/thanh phé [5, 6].

DGi v&i s6 liéu vé chat thai rdn néng thon,
khéng ¢ bdo cdo vé loai chat thai nay. Vi vay,
cac s6 liéu phat sinh chat thai rdn dén ndm 2014
duwoc wdc tinh bang cach sit dung s6 liéu vé
dan s& ndng thén va hé sd phat sinh chat thai
ran binh quan dau ngudi & khu vire nong thon.
Hé s& phat sinh chat thai nay theo Bdo cdo moi
tredng quéc gia ndm 2011 - Chat thai ran (Bo
TNMT) la khodng 0,3 kg/nguoi/ngay [1] va dugc
st dung cho wéc tinh phat sinh chat thai ran tai
khu viec néng thén tir ndm 1995 dén nam 2010,
nam 2011 dén nam 2012, hé sd nay duwoc uéc
lwgng khodng 0,34 kg/ngudi/ngay, nam 2013,
2014 hé s6 nay lan lwvot 13 0,35 kg/ngudi/ngay
va 0,40 kg/nguoi/ngay.

Ty |& thu gom rac thai & khu vuc ndng thén
duoc wéc tinh bang phwong phap ndi suy. Ty 1é
nay duoc gia dinh 13 20% trong ndm 1990, 40%
vao nam 2000 va 47% vao nam 2006 va 55% vao
nam 2014. Nhitng gia dinh nay dua trén clung
mot bdo cdo & trén [1]. Dt liéu dan s6 khu vuc
néng thon tlr ndm 1995 dén nam 2014 duoc thu
thap tir Nién giam théng ké hang nam cla Téng
cuc Théng ké [7]. Téng hop vé xu thé phat sinh
chat thai rdn d6 thj va ndng thon trong giai doan
1990 - 2014 dugc trinh bay trong Hinh 1.

b. Chét théi rdn céng nghiép

DGi véi chat thai ran cong nghiép, téng hop
di* liéu hoat dong duoc thu thap tr cac bdo cdo
hién trang méi truong 5 ndm (2006 - 2010) cta
céc tinh/thanh phé cho thay, khéi lwong CTR
cong nghiép thong thudong xt ly tai cac bai chon
|4p chat thdi ndm 2010 khoang 3,29 triéu tan [5].
Theo B&o cdo hién trang méi trudng qudc gia
ndm 2011 - Chat thai ran, mic ting hang ndm
ddi vdi CTR cdng nghiép khodng 10%/nam [1].
Tuy nhién, theo Bdo cdo hién trang méi truong
quéc gia giai doan 2011-2015, lvgng chat thai
ran céng nghiép cao doét bién so véi ndm 2010
V@i 22.440 tan/ngay, twong duong 8,1 triéu tan/
ndm [2]. S6 liéu vé& chat thai ran cdng nghiép
duoc chén 14p giai doan 1990 — 2005 dwoc




ngoai suy va tham khao theo sé liéu trong Bio phat sinh chat thai rdn cong nghiép trong giai
cdo BUR2 cua Viét Nam [4]. T6ng hop vé xu thé doan 1990 - 2014 dugc trinh bay trong Hinh 2.
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Hinh 1. Khéi lwong CTR sinh hoat dé thj va néng thén dugc chén ldp giai doan 1990-2014
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Hinh 2. Khéi lwong CTR céng nghiép duoc chén ldp giai doan 2006-2014
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c. Thanh phén chét théi ran:

Thanh phan chat thai ran trung binh dwoc
tinh tir thanh phan chat thai rdn cla cac dia

phuong bdo cdo trong Bao cdo hién trang moi
trudng qudc gia nam 2011.

Bdng 1. Thanh phdn chdt thdi rén trung binh [1,2,5,6]

Stt Thanh phan cha chat thai Ty 1é (%)
1 Thirc &n, chat hitu co 59,2

2 Cay c8i 2,9

3 Gidy 3,2

4 Gb 1,3

5 Dét may 3,5

6 Ta l6t 0,01

7 Nhuwa va cac cac thi khac 29,9

d. Hé s6 phdt théi

Cac thong s sau day da duoc st dung dé
tinh todn phét thai CH, tlr cac bai chon Idp chét
thai ran. Hé s6 diéu chinh metan (MCF) (Gid tri
mac dinh - IPCC GPG):

+ B3i chdn 1ap khéng quan Iy - sdu (= 5m chat
thai): Gia tri MCF =0,8

+ B3i chén 1a8p khéng quan ly - néng (<5m
chat thai): Gia tri MCF = 0,4

+ B3i chon 14p khong quan ly - ky khi: Gid tri
MCF=1

+ B3i chén 1a8p khdng quan ly - ky khi mét
phan: Gia tri MCF = 0,5

Trong trwong hop cta Viét Nam, theo nhan
dinh cla céc chuyén gia ty 1é b3i chén 14p khong
quan ly - ndng chiém khodng 50%, bai chon lap
khéng quan ly - sdu chiém khoang 40%, bai chén
lap quan ly - ban hi€u khi chi€ém 5% va bai chén
|ap quan ly - ky khi chiém 5%, do d6, gia tri MCF
trung binh cta céc loai b3i chén 1ap nay la 0,60.
Gia tri MCF trung binh dwoc tham khdo tir Bdo
cdo cap nhat hai ndm mot 1an 1an thé hai cla
Viét Nam cho Ban thu ky Céng wdc khung cla
Lién Hop Quéc vé Bién déi khi hadu (BUR2) va
dugc sir dung dé tinh todn phat thai KNK d&i vdi
loai hinh chat thai ran sinh hoat va chat thai ran
céng nghiép cho cac nam duwoc kiém ké [4].

DOC (cic-bon hitu co phan hay) duwoc uwdc
tinh bang cach st dung cong thirc:

DOC = (04*A)+(0.7*B)+(0.15%C)+(03*D)

Trong dé: A (Ti 1é MSW 13 gidy) = 0,4; B (Ti lé
MSW 13 cdy ¢di) = 0,2; C (Ti I1& MSW 13 chat thai
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thuc phdm) = 0,15; D (Ti 18 MSW 13 gb va rom) =
0,43; DOCF (Ti 1& DOC bi di héa) = 0,5;

k (hang sO ti 1& san sinh mé-tan):

+ D&i v&i CTR 1a thirc dn thira, hitu co dé
phan hay: 0,2

+ D6i v6i CTR 1a canh cay, 14 cay, gb, rom,
gidy: 0,03

+ D6i vdi CTR cong nghiép: 0,13 (binh quan
gia quyén cla gia tri k trén madi loai chat thai ran
céng nghiép duoc tinh todn dua trén ty & phat
thai CTR céng nghiép clia cac nganh cdng nghiép
Viét Nam).

OX (hé s6 oxy hda) =0

F (Ty Ié lwgng CH, trong khi bai rac) = 0,5

R (lwong khi CH, téi st dung): mdc dinh la
bang 0.
3. Két qua va thao luan

3.1. Bdnh gid két qua phdt thadi khi nha kinh
ndm 2014

Trén co s& sir dung cac phuwong phap tinh
todn cla IPCC, két qud phat thai CH4 tir cac bai
choén 14p chat thai ran 13 khoang 367 Gg, twong
duong véi khoang 9,2 triéu tan CO,td vao ndm
2014. Xu thé& phat thai KNK tir Iinh vic chat thai
ran trong giai doan 1990-2014 duwoc thé hién
trong Hinh 3.

Theo d6, phat thai KNK tir chdn 14p chat thai
ran cé xu hwéng ting nhanh hon trong nhitng
nam gan day so vdi giai doan trudc nam 2005.
Xu hudng nay cling phu hop véi xu hudng gia
tdng vé lugng chat thai ran phat sinh va chat
thai ran duoc xtr ly bang giai phap chon 1ap.
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Hinh 3. Két quéd phdt théi KNK tir linh vire chét théi rdn giai doan 1990-2014

Céc s6 liéu vé khéi lvgng va thanh phan chat
thai ran dwoc sir dung cho tinh todn duoc thu
thap tlr cdc ngudn chinh thdng. Hau hét cac s6
liéu dugc thu thap tir cdc bdo cdo hién trang moi
trudng 5 ndm cla cac tinh va thanh phé & Viét
Nam. Tuy nhién, cac sé liéu nay chwa dugc déng
bd vé cac ndm co sb liéu gilra cac dia phuong.
Trong tuong lai mot sé du &n vé Co ché phat
trién sach vé thu hoi khi CH, tir bdi rac & Viét
Nam s& di vao hoat dong, khi d6 s6 liéu vé luvgng
CH, duoc thu hoi tlr béi rac can duogc xem xét
dén trong viéc tinh todn phat thai KNK tir chon
1ap chat thai ran.

3.2. Bdnh gid dé chwa chdc chdn cia két qud
phadt théi khi nha kinh ndm 2014

D6 chua chic chan cta két qua phat thai KNK
tr hoat dong chén 1ap chat thai rdn ndm 2014
sé& duoc wdc tinh tr do chua chic chan cla sb
lieu hoat dong va d6 chwa chac chan cla hé s6
phat thai.

D6 chuwa chdc chdn cho s8 liéu hoat dong
dugc danh gid cho sé liéu vé téng lvong chat
thai rdn d6 thi hang ndm, ti |& chat thai ran dwoc
chén lap, hé s6 6-xi héa va lwgng khi CH, duoc

thu héi. Tuy nhién trong tinh todn nay, hé s6 6-xi
héa va lwong khi CH, dwoc thu héi chua dugc
xét dén do cac dy an thu hoi khi bai rdc chua
di vao hoat déng. Do vay, chi c6 gid tri dé chua
chac chan vé téng lvgng rac thai d6 thi hang
ndm va ty 1é chat thai ran dwoc chon 1ap duoc
xét dén. Theo hudng dan GPG 2000, céc s8 liéu
vé chat thai ran dwoc thu thap tir cdc ngudn
chinh théng va dugc danh gia |a s6 liéu tét nén
gia tri vé do chua chac chan 13 khoang 10%.

D6 chua chic chdn cha cac hé s8 phat thai
duoc danh giad cho hé sé hiéu chinh mé-tan
(MCF), lvgng cac-bon hitu co phan hly trong
ndm (DOC), ti & DOC bj di héa (DOCf), hang
s6 phat thai mé-tan (k) va ti Ié CH, trong khi
bai rac (F). TAt cd cdc cdc hé sb phat thai nay
déu str dung gia tri mac dinh theo Huwéng dan
kiém ké KNK quéc gia ctua IPCC ndm 2006 do
chua cé nghién cru nao xac dinh duoc cac hé
s& phat thai ddc trung cho hoat ddng chén
|&p chat thai rdn & Viét Nam. Do d6, gia tri
dd chua chac chan duoc tinh theo gia tri cho
cac hé s6 mac dinh. Téng gia tri 6 chwa chac
chan cla cac cac hé s phat thai tinh duoc 13
khoang 59%.
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Bdng 2. Béng tinh d6 chura chdc chdn cla s6 liéu hoat déng

Cac tham s6

Gia tri do chwa chic
] 2 Ve ~
chan cua cac tham so

Nguén

hoat dong

Téng luwong chat thai ran do thi 10% GPG 2000, trang 5.12, Badng 5.2

hang ndm va ty 1é chat thai ran Gid tri mac dinh tir >10% néu sb liéu tdt. S

duogc chon 13p tai b3i chén 1ap liéu hoat déng cha Viét Nam dwoc danh gid 13
tét, 13y 1a 10%

Do chua chac chan cda so liéu 10%

Bdng 3. Bdng tinh gid tri dé chura chdc chdn cla hé s6 phdt théi

Cac tham s6

Gia tri do chwa chac
chin cha cac tham s

Ngudn

Gia tri MCF (hé s6 diéu chinh 30% GPG 2000, trang 5.12, Bang 5.2

mé-tan) trung binh cla céc loai Gia trji mac dinh tir -50 dén 60%. Lay trung

b3i chén binh 13 -25 dén 30%

Cac-bon hitu co phan hdy trong -25% GPG 2000, trang 5.12, Badng 5.2

nam x (DOC) Gia tri mc dinh tir -50 dén 20%. L4y trung
binh 13 -25% dén 10%

Ty |& DOC bi dj héa (DOCH) -15% GPG 2000, trang 5.12, Badng 5.2
Gia tri d& chuwa chac chan méic dinh tir -30%
dén 0%. Lay trung binh 13 -15% dén 0%

Hang s6 phat thai mé-tan (k) -40% GPG 2000, trang 5.12, Badng 5.2
Gia tri 6 chua chic chan mac dinh 1a tir -40%
dén 300%. Lay 12 -40%

Tilé lwgng CH, trong khi thai 10% GPG 2000, trang 5.12, Bang 5.2

b3i rac (F) Gia tri mac dinh t&r 0% dén 20%. Lay trung
binh 13 0% dén 10%

Do chuwa chic chin cla hé s6 59%

phat thai

Tir két qua vé gia tri d6 chuwa chac chan cla s6
liéu hoat dong va hé s& phét thai, dd chua chac

chan cla két qua phat thai KNK tir hoat dong chén
Iap chat thai ran dwoc wéc tinh vao khodng 59,6%.

Bdng 4. Lrrong phdt thédi va d6 chura chdc chdn trong kiém ké KNK ndm 2014 cta phdt thdi tir béi
chén lap rdc théi

Nguon phat thai Loai khi Phat | Pdchwachic| D6 khongchic Do chwa chic chan
thdi (Gg) | chancla chan cuda s6 liéu clia hé sd
phat thai hoat déng phat thai
Chén Iap chat thairan CH, 367 59,6% 10% 59%

Dai v&i hoat déng kiém ké KNK qudc gia, gia
tri d6 chuwa chac chan vao khoang 59,6% tuy
khéng phai 13 thdp nhung c6 thé chap nhan
dwoc. Cé thé nhan thay, d6 chua chic chan
cla két qud phat thai KNK tir hoat ddng chén
|ap chat thai ran chl yéu phu thudc chl yéu vao
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viéc sir dung cac hé s6 phat thai mac dinh. Day
|a didu khong thé tranh khoi do chua cé nhiéu
nghién ciru sdu vé Iinh vyc phét thai KNK ti
chén 18p chat thai ran. Do dé, trong tuong lai dé
c6 thé cai thién hon dé tin cdy cla céc két qua
tinh todn phat thai KNK tir chén 14p chat thai
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ran, can cé cac nghién clru vé hé s& phat thai phat thai KNK tir linh vire nay 1a khoang 9,2 triéu
KNK ddc trung qudc gia trong finh virc nay. tdn CO,td. Xu thé phat thai trong nhitng ndm
Két luan
Nghién ctru nay da tinh todn dugc mirc phat
thai KNK tir hoat déng choén 1ap chat thai ran &
Viét Nam va dénh gia duoc dé chua chic chin la khodng 59,6%, chti yéu la do viéc sir dung cac
cla cac k&t qua nay. Theo do, nam 2014 luvong hé s6 phat thai mac dinh.

gan day dang tang nhanh hon so vdi giai doan
trudc. DO chua chac chan cta két qua tinh toan

Lo&i cédm o'n: Nghién ciru nay duoc thuc hién trong khuén khé cia nhiém vu “Ra sodt va cdp nhat
Déng gdp do quéc gia tw quyét dinh (NDC) cta Viét Nam” do B Tai nguyén va Méi trurdng cha tri, vdi
sw hé tro cua GIZ va UNDP. Cdc tdc gié xin trén trong cdm on Cuc Bién déi khi hdu vé nhitng hé tro vé
s6 liéu va cdc y kién déng gop.
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GREENHOUSE GASES INVENTORY AND UNCERTAINTY ASSESSMENT
FOR SOLID WASTE DISPOSAL ACTIVITY IN 2014

Vuong Xuan Hoa, Tran Thuc
Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: This paper presents the application of 2006 IPCC Guideline for National Greenhouse Gases
Inventory for calculating greenhouse gases emissions from solid waste disposal activity in Viet Nam in 2014;
and the application of IPCC Good Practice Guidances for assessing uncertainty of emission results.
As a results, green house gases emissions from landfills in 2014 is approximately 9.2 million ton of CO,
equivalent. Emission trend from this sector is increasing rapidly compared to the period before 2005. The
uncertainty of greenhouse gases emissions result is around 59.6% which is mainly due to the use of default
emission factors.

Keywords: Greenhouse gases, municipal solid waste, uncertainty.
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DANH GIA TiNH BEN VI'NG CUA MO HINH CONG PONG QUAN LY
TAI NGUYEN NU'G'C TRONG LINH VU'C CAP NU'G'C SINH HOAT
TINH CA MAU

Pham Ngoc Anh"¥, Huynh Thi Lan Hwong?
DO Tién Anh®@, Nguyén Thj Liéu®”
M Céng théng tin dién t&, B6 Tai nguyén va Méi trurdng
@Vién Khoa hoc Khi twong Thiy vén va Bién déi khi hdu

Ngay nhén bai 9/10/2017; ngdy chuyén phdn bién 14/10/2017; ngdy chdp nhén ddng 1/11/2017

Tém tat: Nghién ciru mé hinh céng déng quén ly tai nguyén nwdc (QLTNN) déi vdi linh vire cdp nuwdrc sinh
hoat chinh ld c6 xem xét dén khia canh tai nguyén nuéc nhw Id mét dang hang héa. Hién nay, trén dia ban
tinh Ca Mau, mé hinh céng déng QLTNN trong linh virc cdp nuwdc sinh hoat cé su khdc nhau giltta mé hinh
céng déng QLTNN déi vdi mé hinh cdp nwdec loai 1 va mé hinh cdp nwdc loai 2, diéu ndy dwoc minh chirng
qua qud trinh diéu tra khdo sdt cia nhém nghién ciru tai dia phuong. Nghién ctru da st dung phwong phdp
xdy dung bé chi sé dé ddnh gid tinh bén vitng clia mé hinh cdng ddng QLTNN tai tinh Cd Mau. Két qué ddnh
ld 0,39 (mé hinh khéng bén virng) déi véi mé hinh céng déng QLTNN mé hinh cép nwéc tdp trung logi 1 va
0,8 (M6 hinh bén vitng) déi véi mé hinh céng déng QLTNN mé hinh cdp nwdc tép trung logi 2, dé cho thdy
mét bire tranh todan cdnh vé van dé céng déng QLTNN tai tinh Ca Mau, tir d6 gop phén cung cép co sé khoa
hoc va thye tién gitip cho cdc nha hoach dinh chinh sdch cé duoc dinh hwdng trong van dé QLTNN ndi chung
va ndng cao vai tro cia céng déng QLTNN ndi riéng tai dija phuwong

Tir khéa: Céng ddng quan ly tai nguyén nuwdce, cdp nudc sinh hoat, tinh bén vitng, mé hinh céng ddng

quan ly tai nguyén nudc, Ca Mau.

Mé& dau

Mé hinh cong déng QLTNN trong linh vuc
cdp nudc sinh hoat la tap hgp cdc mé hinh quan
ly cé tinh d&c thu, dac trung chi yéu 1a dua vao
sy tham gia clia céng dong véi mirc d6 khac
nhau. Md hinh nay |a tap hop cac té chirc hinh
thanh theo nguyén tic tw nguyén, do ngudi dan
tu 1ap ra dé giai quyét cac nhu ciu vé nudc sach
- vé sinh néng thdn. Diém mau chét cta sy hinh
thanh va tén tai clia cac té chirc cdng dongla chia
sé lgi ich chung, nguoi st dung s& dua ra nhirng
quyét sach cla chién lvoc té chire [2]. Sy tham
gia cUa cdng déng hién nay déi vdi viéc QLTNN
trong Iinh virc cap nudce sinh hoat dwoc thé hién
qua mot sd hinh thire ch yéu dé 1a: T6 tu quan
xém; nhém st dung nuwdc; hdi dong thén ban;
nhom diéu phdi nuwdc; hoi si¢ dung nwdc hop
doéng vdi doanh nghiép tu nhan; t6 chirc chinh

*Lién hé tdc gid: Nguyén Thj Liéu
Email: lieuminh2011@gmail.com
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tri xa hdi duoc cac co quan chirc ndng Oy quyén;
hoi s&r dung nudc lién thon; hop tac xa [1]. O
céc vung néng thén, cé 2 loai hinh cip nuwdc sinh
hoat c6 sy tham gia cla cdng déng thuwong gip
la hop tac xa cdp nwdc ndng thén va tram cip
nwdc do céng dong quan ly. Tai tinh Ca Mau,
théng qua két qua diéu tra khao st thyc té cho
thdy c6 dén 100% y kién nguwdi dan déng thuan
cho rang cé ton tai mé hinh cong dong QLTNN
trong linh v cp nwdc sinh hoat véi hinh thire
chu yéu 13 Nha nudc giao truc tiép cho ngudi
dan quan ly véi cach hinh thirc quan ly da dang.
1. Phwong phap va sé liéu sir dung

1.1. Phuwong phdp

DE& danh gia tinh bén virng cia mé hinh cdng
ddng QLTNN trong linh viee cdp nwdc sinh hoat
tai hai tinh Ca Mau, nghién ctru nay d3 st dung
mot s& phuong phap chinh dé la: Phuong phép
thu thap sé liéu, diéu tra xd hoi hoc; phwong
phap Delphi va phuong phap xdy dwng bé chi
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s6 dé danh gia tinh bén virng ctia mé hinh cong
déng QLTNN.
1.1.1. Phwong phdp thu thap sé liéu, diéu tra xd
héi hoc

Phuong phap dugc nhdm nghién clru trong
viéc thiét 1ap cac thong tin can thu thap phuc vu
muc dich nghién clru cda dé tai bao gbm: Cac
théng tin lién quan dén sy tham gia cha céng
dong; khad ning va su san sang chi tra dich vu
cla cdng déng ddi v&i dich vu cdp nwdc sinh
hoat; théng tin lién quan dén yéu td kinh té&, ky
thuat, moi trwdng va céc lgi ich cda dich vu cap
nudec;... thdng qua hé théng cac phiéu diéu tra
cho nguoi dan va can bd quan ly. T d6, nhom
nghién clru s& dung phan mém SPSS dé phan
tich ngudn dir liéu d3 thu thap dugc dé thé hién

két qua kh3o sat tai dia ban nghién ctu.
1.1.2. Phuong phdp Delphi

Phuwong phap Delphi dugc nhém nghién
ctru thé hién nham 14y y kién cla cac chuyén
gia trong viéc xdc dinh cdc chisd cap I vacap Il
va cdc trong s& cho chi s6 cap | chinh dé phuc
vu viéc danh gid tinh bén virng cha mé hinh
cdng déng QLTNN tai dia ban nghién clru.
Truwdc khi Delphi, trong sé cla céc chi sd duwoc
nhém nghién ctru phan bd céng bang cho cac
chi s6 dé ddm bao mirc dd khach quan trong
viéc tinh todn va gan gia tri, tuy nhién bang
kinh nghiém va trinh dé chuyén mén cda cac
chuyén gia tham gia qua trinh Delphi, trong
s& clha cac chi s6 d3 dugc diéu chinh cho phu
hop hon (Bang 1).

Bdng 1. Cdc trong s6 cua chi s6 cép | trirdc va sau khi diing phurong phdp Delphi

Trong sé trud'c khi Delphi Trong sé sau khi Delphi
STT Cac chi sé Trong s6 Céc chisdé Trong s6
1 Xa hoi 0,25 Xa hoi 0,28
2 Kinh té 0,25 Kinh té 0,24
3 Moéi truong 0,25 Moéi truong 0,24
4 Ky thuat 0,25 Ky thuat 0,24

1.2.3. Phwong phdp xdy duwng bé chi s6 ddnh gid
tinh bén vitng ctia mé hinh céng déng QLTNN tai
tinh Ca Mau

Day la phuong phdp quan trong nhéat trong
viéc sir dung dé danh gia tinh bén virng cla cac
mo hinh céng déng QLTNN bén virng tai dia ban
nghién ctru. Phuong phdp nay dwgc nhdm tac
gia mot phan ké thira cédc nghién clru danh gia
clia cac tac gia trong va ngoai nwdc théng qua
viéc danh gia tinh phu hop cta cac chi s ma cac
tac gid dé cap trong cac nghién ctru cla ho, dién
hinh nhu cdc nghién ctru cda N.C Shah, 2012 [4];
Kamalesh Panthi va Shashi Bhattarai, 2012 [6]; I.
Juwana, 2012 [5]; Nguyén Thj Lan Huong, 2010
[2]; Hoang Thai Pai, 2007 [3];... tir d6 két hop
V@i thue té khao sét tai dia phwong dé xdy dung
nén bd chi sé chung va bé chi sd riéng cho linh
vie danh gid. Phuong phap gbm ¢ 05 budc cu
thé nhu sau:

Buwdc 1: X4y dwng gidi han cia hé théng
ddnh gia

Muc tiéu clia budc nay la xac dinh rd linh vurc
duwoc pham vi clia viéc danh gia, pham vi cta cac
chi s& dénh gia (bao gdbm ca chi s6 cdp | va chi
s6 cap 11). Cac chi s6 cap | 1a cac chi s6 chinh dic
trung cho mé hinh cédng déng QLTNN bao gébm
(chi s6 vé x3 hoi, kinh t&, mdi trwdng va ky thuat)
va cac chi s6 cap Il 13 céc chi sé duwoc xdy dung
biéu thi cho cac chisd cap I.

Budc 2: Chon cdc chi sé cdp | va chi sé cdp Il

Céc chi s6 cap | va cap Il dwoc lya chon dya
trén cdc tiéu chi: (1) Tinh kha thi cda di liéu;
(2) Tinh don gian; (2) Tinh hgp 1&. Néu dam bao
dugc cac yéu t6 trén thi kha nang dénh gia tinh
bén vitng cia mé hinh dua ra la cé cin cl&r va
dam bao dé chinh xac. Trén co s& dé, cac chi s6
cap | va cap Il dugc nhém nghién ctru thiét 1ap
dua trén phuwong phap Delphi két hgp véi khao
sat tinh hinh thyc té tai dia phuong bao gém: (i)
Bén virng vé mat x3 héi cia md hinh cdng doéng
QLTNN I3 céc chi s6 phan anh: Mdc d6 tham gia
cla cdng déng vao cac hoat dong sir dung nuwdc;
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Trinh d6 cha cdng ddng tham gia vao quan ly va
van hanh cic hoat déng st dung nudc; sy tham
gia chia cdng déng vao viéc tap hudn vé k§ thuat
lién quan dén cac hinh st dung nwdc; chinh sach
phat trién cla dia phuong déi vdi cac loai hinh
str dung nuwéce cé su tham gia cta cdng dong; (ii)
Bén virng vé mat kinh té ciia mo hinh cong déng
QLTNN 13 cac chi s6 phan dnh: Nguén vén duoc
cdng doéng dau tuw xay dung cac dich vu sty dung
nudc; ngudn von dugc cdng dong dau tu van
hanh, slra chita cac hoat déng st dung nudc;
murc d6 san sang chi tra clia cdng dong dai vdi
viéc sir dung cac hoat déng str dung nudc va Kha
nang chi tra cla cong déng ddi vdi viéc st dung cac
hoat déng s dung nudc; (iii) Bén virng v& mat moi
trudng la cac chi s6 phan anh: Chat lvgng ngudn
nudc va Kha nang cung cap nudc/ kha nang gitr
nudce ciia mé hinh s dung nudc; (iv) Bén virng vé
mat k§ thuat 13 cic chi s& phan dnh: Ty 1é that thoat
nuwéc; do bao phi cdia mé hinh va thoi gian ngirng
cap nude/tan suit gép su cd phai ngirng hoat déng
cla cdc loai hinh st dung nuéec.

Buoc 3: Thu thap dir liéu

Dt liéu dwoc thu thap dua trén cac chi s6
cap | va cac chisé cép Il, trong d6 céc chi sb cap
| bao gdbm dit liéu lién quan dén cac yéu té la: X3
hoi, kinh t&, mdi truang va ky thuat. Cac chi sé
cap 2 la chi tiét hda cac chi tiéu cap | va duwoc thé
hién thong qua hoat dong diéu tra khdo sat tai
dia ban nghién cru va théng qua hé théng cac
van ban phdp luat cé quy dinh vé cac quy chuan
dai véi chi tiéu cap Il dwgc nhém nghién clru tap
trung thé hién trong nghién cru nay.

Buwérc 4: Tinh chi sé bén vitng

Gid tri chi s6 bén vitng SI cta mé hinh duwoc
tinh todn tryc ti€p théng qua gid tri cha bon chi
s6 cap | 1a kinh t&, x3 hoi, mdi trwdng va ki thuat
theo cong thirc

Chi s& bén virng

(sH)=>7" M *w, (1)

Trong d¢,

M. :Gia trichiso cap | thii;

W, :Trong s6 clia chi sd chisé cap |;

m  :S6 lugng chisé cap |;

Gid tri chi s6 cap | thir i duoc tinh thong qua
céc chi s6 cap Il theo cdng thirc:

X
- n ij (2)
Mi _Zizl n
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Trong do, X; : Gid tri chuadn hoa cla chi s8
cap Il th j; n: S6 lwgng chi sé cap 2 thudc chi s
cap | thé i;

Dai véi cac chisd cap ll, viec chuan hoa gia tri
trong nghién ciru dwgc nhom tac gia tham khao
va ap dung céch thirc chuin hda cac gia tri cap
2 nhu sau:

- V@i céc chi s cap Il ¢6 gia tri chudn dugc
tinh theo cdc quy chuan, tiéu chuin cla Viét
Nam sé& dugc chuan hda theo cdng thirc:

+) D8i véi cac chi s6 cap Il phdn anh gia tri
tich cyc duoc tinh theo cong thirc:

X, = —
ij —m (2.1)

Hoac:

+) DEi vdi cac chi s6 cap Il phan anh gia tri
tiéu cuc: .

_a;min
v a; (2.2)

Trong do:

X,: Gid tri chuan héa cla chi sé cap Il thit j;

a: Gid tri thuc té cha chi sé cap Il th j;

amax, amin: Gid tri chuén cla chi sd cap Il
(tinh theo quy chuan, tiéu chuan cta Viét Nam)

- V6i cac chi s6 cap Il khdng nam trong quy
chuan, tiéu chuan cla Viét Nam, gid trj chudn s&
duoc xac dinh thong qua diéu tra khao sat thuc
té€ va tham van y kién chuyén gia. Theo d6, gia tri
chudn hda cac chi s6 cap Il dwoc tinh theo cong
thire dudi day:

+) D8I véi cac chi s6 cap Il phdn dnh gia tri
tich cyc dugc tinh theo cong thirc:

& (2.3)
Y b; max
Hoac:
+) DAi véi cac chi s6 cap Il phdn dnh gia tri
tiéu cuc: b; min
. X, =
a;; (2.4)
Trong dé:

X,: gid tri chuan héa cta chi sé cap Il thi j

a,: gid tri thuc té€ clia chi sd cap Il thir j;

bmax, amin: gid tri chuan cuta chi sé cap Il
(tinh theo diéu tra va y kién chuyén gia)

Buwdc 5 : Xdc dinh khodng ddnh gid

Sau khi tinh todn dugrc gia tri cla chi s6 bén
vitng can phai xac dinh mirc d6 dénh gia cac gia
tri. Bang viéc tham khao cach phan chia khoadng




cach bén virng cla cac tic gid trong va ngoai
nuwdc, két hop vdi tham van y kién chuyén gia
va thye tién tinh toadn cac chi s6 tai dia phuong,
nhédm nghién clru chia ra cac khoang gid trj dé
thé hién cdc mirc d6 bén virng cho mé hinh céng
ddng QLTNN cho céc linh vie tinh todn nhu sau:

SI:Tr0,7-1  :Bénvitng

Sl: Tr0,5-0,7 : Twong d6i bén vitng

SI: <0,5 : Khéng bén vitng

Tuy nhién, dé phan chia dwoc khodng bén
virng nhu trén can phai dua trén cac yéu td sau:

- Cac nghién ctru dadnh gia trong va ngoai
nuwdc lién quan dén hudng nghién clu va mot
s6 cac chi s6 dugce danh gid theo quy chuéan,
dac biét 1a cac chi sd dac thu d6 1a: Ngudn vén
dau tur xdy dung md hinh; ty 1& khi€u nai dich
vy; ty 18 that thoat nwdc; kha ning &ng phd cla
mé hinh trudc diéu kién tu nhién,... s& cé anh
huwdng dén phan cap céc chi s6 cap | cling nhu
phan khoang cdc gia tri bén virng;

- Mtrc dd bén virng cla cdc md hinh cdng
déng QLTNN trén thé gidi, & Viét Nam va dong
bang séng Clru Long dwoc xem xét, danh gia trén
khia canh twong dong;

- Cac mirc danh gia khodng bén virng & trén
phu thudc rat |&n vao diéu kién hoat dong cla
mo6 hinh dugc danh gid trong thoi diém hién tai.
Cac yéu t6 cdu thanh mé hinh dwoc xem xét va
dénh gid ddm bao tinh khach quan.

1.2. S6 liéu st dung

Da&i v&i mo hinh cdng déng QLTNN trong linh
vire cdp nwdc sinh hoat tai Ca Mau (Hinh 1): Qua
khao st diéu tra, nhdm nghién ctu nhan thay,
hién nay tai dia phuong trong Iinh vire cp nudce
sinh hoat ton tai hai loai hinh cdp nuwdc chinh,
do 1a: (1) Loai 1: Hé théng cac giéng khoan duoc
bom theo duwdng éng |én hé théng chira nudc,
tlr d6 bom dén cac hd gia dinh theo duwdng 6ng
nhwa, moi hd gia dinh cé 1 van dan tir duong
dng chinh vao. Nhuoc diém cla hé théng nay 13
khong kiém soat dugc luvgng nudce that thoat vi
khéng c6 hé théng van tai hé thong chira nwdc,
ngoai ra dudong 6ng dan nwdc bang nhua hay
xay ra cac su cd hong hdc khién tinh trang that
thodt nuwdc thudng xuyén xay ra va gay anh
huwdng dén tinh trang dung nwdc cla ba con. Hé
théng cap nudc loai nay cling khéng cé hé théng

x& ly nwdce khién chat lvgng nwdc khdng dam
bdo. (2) Loai 2: Hé théng céc giéng khoan duoc
bom theo dudng 6ng |én hé théng chira nwdc,
tir d6 bom dén céc ho gia dinh theo duwdng éng
kim loai, mdi ho gia dinh ¢ 1 van dan tir dudng
dng chinh vao. Uu diém cha hé théng nay 1a
kifm soat duogc lugng nudc that thoat vi céd
théng van diéu khién tai hé thdng chira nudc,
ngoai ra duwong 8ng dan nwdc bang kim loai nén
khéng xdy tinh trang that thodt nwdc do hdng
dwong 6ng. Nhu vay, cé thé khang dinh mé hinh
céng déng QLTNN trong linh vure cp nwdc sinh
hoat & tinh Ca Mau |a md hinh quan ly déi vdi
cac “tram cap nuéc do cdng ddng quan ly” [1].

Dai véi hinh thirc quan ly cong ddng daéi véi
hai loai hinh cdp nuwdc trén nhu sau:

Tram cdp nuwdc tdp trung do Trung tadm
NS&VSMTNT xay dwng, ban giao cho cac dia
phuwong quan ly. Hinh thic hoat dong cla céac
tram cap nuwdc nay 1a kinh doanh nuéc, nhung
con mang tich chat phuc lgi va khéng dugc khau
hao dé tai dau tu nang cap. Kha nang quan ly
cla cac dia phwong thuong khong cé chuyén
mén va thiéu kinh nghiém. Uy ban nhan dan
tinh nén thu hoéi cdc tram cap nuéc nay giao cho
Trung tam NS&VSMTNT quan Iy bang hinh thirc
hoat déng kinh doanh nuéc. Céc tram cdp nudc
nay thudng cé quy md nhé va khéng cé céc diéu
kién, phuong tién (nhu nha quan ly, phong lam
viéc,...).

Da&i vdi ban quan ly: S6 lvong gdm 03 ngudi
do Uy ban nhan dan x3 b3u ra, trong d6 c6 01
ngudi nam trong ban quan ly cda x3, con lai la
truwdng thon va hé dan. Ho hoat déng va tuan
th{ theo quy tic da duwoc thao luan. Trong do,
nhiém vu cta ho la thu phi nuwdc tir cac hd gia
dinh, quan ly cdc tram cap nudc trong qua trinh
st dung va bao tri, bdo duéng. Viéc quan ly mo
hinh cdp nuwdc trén cha ban quan ly cé vai tro rat
quan trong, gép phan tao nén su hoat dong 6n
dinh cia mé hinh cdp nudc.

+ V@ van dé thu phi nwdc: Ban quan ly bau ra
mot ngudi cb trach nhiém di thu tién phi dung
nuwdc doi vdi tirng hd gia dinh;

+ V@ van dé van hanh md hinh: Ban quan ly
c6 trach nhiém nhic nh& dén ngudi dan can
phai cé hanh dong str dung nwdc mot cach hiéu
qua, tiét kiém, khong 13ng phi va khdng cd cac
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BAN QUAN LY MO HINH

BAOTRI,
BAODUONG

Hinh 1: Mé hinh céng déng QLTNN trong linh vic sinh hoat

hanh dong 1am 6 nhiém ngudn cung cip nudc
sach cho cdng déng dan cu;

+ Vé bdo dudng mé hinh: ban quan Iy luén
quan tdm dén sy hoat déng hiéu qua cla hé
théng cap nudc cho cdng dbng, thudng xuyén
kiém tra dé phat hién ra nhirng su c6 trong qua
trinh hoat ddng ma hé théng gap phai dé dam
bdo yéu t6 hoat ddng binh thudng cho hé théng.
Viéc lam nay gép phan quan trong trong viéc diéu
tiét ngudn cap nuwdc va b3o vé ngudn nudc trdnh
bi 13ng phi, 6 nhiém va gay ra nhitng tac hai cho
moi trudng tir viec hdng hdc thiét bj dan nudc.
2. K&t qua va thao luin

V@i céc chi s6 dugc xdy dung bao gdbm 04 chi
s6 cap | (x3 hoi, kinh t&, madi trudang va ky thuat)
va 22 chi s6 cap Il thé hién miéu ta chi tiét cho
chi s6 cap | d&i vdi 2 loai mé hinh QLTNN cho
linh virc cdp nudce sinh hoat loai 1 va loai 2 (Bang
2). Két qua nhu sau:

2.1. D6i vdéii mé hinh céng déng QL TNN logi 1

- Chi s6 x& hdi: Két qua cho cac chi s cap Il
duoc danh gid 1a “S6 hd duoc tiép cin ngudn
cung cap nudc (0,02); ty 1& tham gia cdng dong
vao viéc lay y kién xay dung mé hinh (0,06); ty
& tham gia cda cdng dong vao viéc quan ly mé
hinh (0,05); ty 18 tham gia cla cdng déng vao
viéc van hanh mé hinh (0,06); khiéu nai dich
vu lién quan dén mé hinh cdp nuwdc sinh hoat
(0,03); trinh dd cta can bd quan ly, vdn hanh
mo hinh (0,13); ty 1& can bd quan ly, van hanh
md hinh duwgc tham gia tap huan vé ky thuat va
quan ly van hanh (0,10); ty & nguoi dan duoc
tham gia tdp huan k§ thuat vé cich thirc van
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hanh va st dung mé hinh (0,04)”.

- Céc chi s6 vé kinh té : K&t qua cho cac chi s
cap Il 1a “Gidn doan dich vu va mat nuéc (0); chi
phi van hanh, duy tri (0,08); mirc d6 san sang chi
tra cla cdng dong déi vai viéc si dung md hinh
(0,08); kha nang chi tra cla céng déng d6i vdi
viéc s&t dung mé hinh (0,18)”.

- C4c chi s& méi trwdng: K&t qua cho cac chi
s6 cap Il la “Chat luvgng ngudn nudc (0); kha
nang cung cap nudc (0,19); chat lvong nudce sl
dung (0,13); tiéu thu nang luong (0);.

- Cac chi sb ky thuat: K&t qua cho céc chi s6
cap Il 13 “That thoat nwdc (0,27); d6 bao phd cla
mang ludi cdp nwdc cha mé hinh (0,12); thoi
gian nglrng cap nuéce (0,01); ty 18 mé hinh dugc
kiém tra va bao dudng dinh ky (0); ty I& duong
8ng dan nudc clia mé hinh dat chuan (0)”.

2.2. Déi vdéi mé hinh céng déng QL TNN logi 2
- Chi s6 x3 hdi: K&t qua cho cac chisé cp Il
13 “S6 ho duwoc tiép cin ngudn cung cap nudc
(0,05); ty & tham gia cOng ddng vao viéc lay y
kién xay dwng mé hinh (0,12); ty & tham gia cla
cdng déng vao viéc quan ly mo hinh (0,10); ty |&
tham gia cla cdng d6ng vao viéc van hanh mb
hinh (0,11); khiéu nai dich vu lién quan dén mé
hinh cap nudc sinh hoat (0,06); trinh d6 cla can
b6 quan ly, van hanh mo hinh (0,13); ty 1é cén
b6 quan ly, van hanh mé hinh dugc tham gia tap
huan vé ky thuat va quan ly van hanh (0,1); ty |1&
ngudi dan dwoc tham gia tdp huan ky thuat vé
cach thirc van hanh va s dung mé hinh (0,06)”.

- Cac chi sé vé kinh té : K&t qua cho cac chi s6

cap Il 13 “gidn doan dich vu va mat nudc (0); chi




phivan hanh, duy tri (0,17); mrc do san sang chi
tra cla cdng dong déi vai viéc s& dung md hinh
(0,20); kha nang chi tra cla céng déng d6i vdi
viéc st dung mé hinh (0,22)".

- Cac chi s& méi truong: Két qua cho cdac chi
s6 cap Il 1a “Chat lwgng ngudn nudc (0); Kha
nang cung cap nudc (0,21); chat lvgng nuwdc st

dung (0,42); tiéu thu nang luong (0,2);.

- Cac chi s6 ky thuat: K&t qua cho céc chi s6
cap I 13 “That thoat nuéc (0,8); d6 bao phi cla
mang ludi cdp nwdc ctia md hinh (0,2); thoi gian
ngirng cap nudc (0,04); ty 1é mé hinh dwoc kiém
tra va bao dudng dinh ky (0,2); ty 1& duwdng 6ng
dan nudc cia méd hinh day chuan (0,08)”.

Bdng 2. K&t qud thé hién cho cdc chi sé cdp | va chi sé bén vitng chung
cho hai mé hinh céng déng QLTNN déi vdi hai loai hinh cép nwdc sinh hoat

STT Chisdcap1 M6 hinh 1 M6 hinh 2
1 X3 hoi (0,28) 0,13 0,20
2 Ky thuat (0,24) 0,10 0,32
3 Mbi truding (0,24) 0,08 0,20
4 Kinh té (0,24) 0,08 0,14
Chi s6 bén virng 0,39 0,86
X3 Hoi (A) Xa Hoi (A)
0,3
0,2
0,
Kinh T& (D) < - K§ Thuat (B) Kinh T8 (D) ———4fo ~ K§ Thuat (8)
MGi Méi Tredng
Truédng (C)
(C)

(a): Loai cap nwoc 1

(b) Loai cdp nwdrc 2

Hinh 2: Két qud téng hop két qud chi sé bén vitng chung
cho hai mé hinh céng déng QLTNN déi vdi hai logi hinh cép nudc sinh hoat

Nhu vdy, & tinh Ca Mau hai mé hinh céng déng
QLTNN cho cac tram cdp nudc sinh hoat loai 1 va
loai 2 dwg'c nhdm nghién ctru tinh toan va da nhan
thay cd sy khac nhau co ban. Déi vdi loai loai 1, chi
s6 bén vitng chi co gia tri dat 1a 0,39. Tuy nhién &
loai hinh cp nuwéc 2 chi s6 bén vitng Ién dén 0,86.
Dai chiéu theo khung danh gid vé mirc dd bén virng
thi md hinh QLTNN cho cac tram cap nwdc loai 1 1a
khéng bén vitng, mé hinh QLTNN cho céc tram cap
nudc loai 2 dugce danh gid 1a bén virng. K&t qua nay
phan anh dung thuc trang quan Iy TNN néi chung
va cac dich vu cdp nudc ndi riéng tai dia phuong
trong finh vure cdp nwéce sinh hoat, tir d6 ¢ y nghia
khoa hoc va thuc tién cho cac nha hoach dinh séch

tai dia phuong cé duoc dinh hudng phat trién
va biét duoc cac han ché ma md hinh cong déng
QLTNN trong linh vuc cp nudc sinh hoat hién tai
dang phai d6i mdt, tir d6 nham thdc day vai tro
clia cong dong cling nhu cac hoat déng nham thic
d4y dich vu cap nuwdrc tai dia phuong phat trién bén
virng hon.

Két luan

M& hinh céng ddng QLTNN trong linh vuec cip
nudc sinh hoat ¢ vai trd rat quan trong trong viéc
cap nudc sach cho ngudi dan; phat huy toi da
ndi lwc cha ngudi dan; tao méi trudng déi thoai
tot gitta nhan dan va co quan quan Iy Nha nuéec.
Thuyc té cho thay tai tinh C& Mau, md hinh cdng
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déng QLTNN trong linh vyc cdp nwdc sinh hoat
daéi vdi loai 2 dwoc danh gia 1a bén virng, do do
tinh can trién khai va nhan rong mé hinh bang
cach lam t6t céng tac quy hoach; hoan thién
khung phép ly hd tro d6i véi su hoat dong cla
mé hinh quan ly; ndng cao hiéu qua viéc sir dung
von ngan sich, thu hut vén dau tu cla nudc
ngoai va doanh nghiép tu nhan trong nuwdc dé
thic day hinh thirc quan ly cong déng cho hoat
dong trén; nang cao ndng luwc quan ly cda cong
déng thdng qua viéc dau tu cac khda tap huan

vé k§ thuat cho céng déng tiép can va co cac co
ché tai chinh phu hop. Bén canh d6, déi véi md
hinh cdng déng QLTNN loai 1 dugc danh gid la
khong bén vitng do c6 nhiéu han ché lién quan
dén cac van dé ki thuat, moi trudng, xa hoéi va
kinh t& nén mé hinh nay trong tuong lai nhém
nghién ctru khuyén nghi khéng nén nhan réng
va thay thé& dan bang mé hinh loai 2 sao cho phu
hop vai thue trang nhu ciu, mirc do chi trd cda
ngudi dan va kha nang phat trién mo hinh cla
dia phuong.
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ASSESSINNG THE STABILITY OF WATER RESOURCES MANAGEMENT
COMMUNITY FOR DOMESTIC WATER SUPPLY SECTOR IN CA MAU PROVINCE

Pham Ngoc Anh", Huynh Thi Lan Huong?
Do Tien Anh®, Nguyen Thi Lieu®?
@Ministry of Natural Resources and Evironment Portal
@\Vjet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Research of community-based water resource maagement in domestic water supply sector
requires researchers to look at water resource as a commodity. Currently, the province of Ca Mau,
community-based water resource management in domestic water supply sector is devided to type 1 and
type 2, as found by the research group in the field study.

Research uses indicators method to assess the sustainability of community-based water resource
management in Ca Mau province. The indication is results 0.39 for type 1 (unsustainable model) and is 0.8
for type 2 (sustainable model). Thus, showing a broad picture of the community-based water resource
management research results show issues in localities. This would later serve as practical-scientific
fundamentals for local policymakers get oriented in the field of water resources management in general and
enhancing the role of community-based water resource management in particular.

Keywords: Water resource management (WRM), domestic water supply, community-based water
resource management, Sustainability, Ca Mau.
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