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Tém tat: Bai bdo ddnh gid xu thé bién déi cia ngay bat déu va két thic mia muwa & ddng bang séng Ciru
Long (PBSCL) st¥ dung phuong phdp kiém dinh phi tham s6 Mann-Kendall va wdc lwgng xu thé Sen. Cdc két
qud duoc ddnh gid dwa trén qud trinh phén tich théng ké & mire y nghia o <0,1 (xdc sudt pham sai lédm logi |
la 10%). Két qud cho thdy, ngay bt dau mua mwa (NBEDMM) tai cdc tram Rach Gid va Ca Mau cé xu hudng
tdng vdi tbc dé tuong tng la: 5 ngdy/thdp ky va 4,4 ngay/thép ky. NBEOMM tai tram Vi Thanh ¢é xu hudng
gidm khodng 2,7 ngay/thdp ky. Cdc tram con lai cé xu hwdng tdng hay gidm, tuy nhién khéng dém bdo murc
tin cdy théng ké. Ngay két thic mua mwa (NKTMM) ¢ xu thé tdng tai tram Ba Tri vdi téc dé tdng khodng
8,5 ngay/thép ky va Vinh Long tdng khodng 4,7 ngay/thdp ky, nguoc lai NKTMM tai cdc tram Cén Tho ¢é xu
huéng gidm khodng 4,7 ngay/thdp ky va Ca Mau gidm khodng 3,2 ngay/thdp ky.

Tir khoa: Bién déi khi hdu, xu thé, kiém dinh Mann-Kendall, xu thé Sen.

1. Pat van dé

Nam trong vung khi hau nhiét déi gié mua,
khi hdu hang ndm & dong bang séng Clru Long
(PBSCL) c6 hai mua ré rét: Mua mua va mua
kho, hai mlua nay gan nhu trung khdp vdi thoi
ky hoat déng clia gi6 mua Tdy Nam va gié mua
Dong Bac. Mua mua thuong kéo dai tir thang
5 dén thang 11 hang ndm, vdi ty trong lwong
mua chiém khodng tir 80% dén 90% tdng lugng
mua cd nam. Lwong mua trung binh & DBSCL
dao dong trong khoang 1.200 - 2.400 mm/ndm.
Tinh ¢é lvgng mua cao nhat 1a Ca Mau (khodng
2.400 mm/nam), tinh cé lvgng mua thap nhat
la An Giang (lvgng muwa & tram Chau D&c xap xi
1.292 mm/nam). Trong cac thang mua mua, cé
khodng 13 - 21 ngay mua/thang, trong mua khé
tlr thdng 12 dén thang 4, sé ngay ¢ mua trong
théng rat it chi vao khoang 0 - 6 ngay mua.

Mua mua thuong bat dau vao thang 4 va
thang 5, k&t thuic vao thang 11, tuy nhién cé thé
thay rang ngay bat dau va két thic mua mua I3
khdc nhau gitta cac khu vuc & BBSCL. Khu vuc
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¢ lwong mua cao thudng cé ngay bat dau mua
mua (NBDMM) sé&m va ngay két thic mua mua
(NKTMM) mudn hon nhu tai Kién Giang, Ca
Mau thuong bat dau cé mua vao thang 4, sém
hon cac tinh khac khoang 15 - 20 ngay.

Do vay, bai bdo nay nham muc dich danh gia
xu thé bién d6i clia ngay bat dau va ngay két thuc
mua mua & DBSCL, tir d6 rut ra duoc xu thé dén
sém hay mudén clia mua mua & DBSCL. Ngoai ra,
bai bao cling s&r dung phuong phap danh gid xu
thé Sen [1, 4, 5] thay vi s&t dung phuong trinh
hoi quy tuyén tinh va kiém dinh Mann-Kendall
dé danh gia mirc y nghia théng ké [3].

2. Phwong phap nghién ctru va sé liéu sir dung
2.1. Phuo'ng phdp nghién ciu

a) Kiém nghiém phi tham sé Mann-Kendall
(M-K test)

Kiém nghiém Mann-Kendall so sanh d6 lon
twong d6i cla cac phan t&r trong chudi dit liéu,
diéu nay cé thé trdnh duoc cac gid tri cuc dai
hodc cuc tiéu cuc bd cta chudi sb liéu. Néu gia
thiét rang cé mot dir liéu theo chudi trinh tyu
thoi gian (x,, x,, ... x ) vdi x; biéu dién s0 liéu tai
thoi diém i tai méi mot thoi diém thi mai gia
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tri di¥ lieu tai mai thoi diém duoc so sanh vdi
cac gia trj trén toan chudi thoi gian. Gid tri ban
dau cha thdng ké Mann-Kendall, S 13 0 (nghta 13
khong cé xu thé). NEu mot dir liéu & mot thoi
diém sau 1&n hon gia tri cda dit liéu & mét thoi
diém nao do trudc dady, S duwoc tang thém 1;
va nguoc lai. Xét chubi x,, x,, ..., x, biéu dién n
diém dir liéu trong d6 x;1a gid tri dit liéu tai thoi
diém j. Khi d6 chi s6 théng ké Mann-Kendall S
[3] duogc tinh béi:
N-1

S= isign(xj—xi)

i=l  j=i+l

Trong dé
1 khi X, —x; >0
sign(xi —xj) 0 khi x;,—x; =0
=1 khi x, —x; <0

Gia tri S>0 chi xu thé ting, S <0 chi xu thé giam.
Tuy nhién can phai tinh todn xac xuat di kém véi
S va n dé xac dinh murc y nghia cla xu hudng.
Phuong sai cla S duoc tinh theo cong thirc:

VAR(S) =%[n(n ~1)(2n+5)- 20t (t,~1)(2t, +5) |

trong d6, g la s8 cdc nhdm cé gid tri gidng
nhau, t, 14 s6 phan tl thudc nhém thi p.

Gid tri chudn Z cla S tuan theo dinh luat
phan phdi chuan.
Sl Y
VAR(s)]
Z=0,S=0
S+l
C[VAR(S)]®

Z c6é phan phéichudn N (0,1) dung dé kiém
dinh chudi cé xu thé hay khong véi muic v
nghia cho truwdc (trong nghién clru nay dung
a =0,1).

b) Phuong phdp xu thé Sen (Sen’s slope)

DE xac dinh d6 1&n cla xu thé chudi Q (d6
déc duwdng xu thé) ta dung wéc lwong Sen

Q |a median cla chubi n (n-1)/2 phan ti

>0

S<0

. X=X | .. .
Q = median véii=1,2,....n-1; j>i.

J—1
Q >0 chubi cé xu thé ting va nguoc lai.
2.2. S6 liéu sir dung
S8 liéu st dung trong bai béo la sb liéu ngay
bit dau va két thuc mua mua tai 13 tram &
DBSCL tir nam 1984-2016 (Hinh 1).
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Hinh 1. Vj tri cdc tram khi twong & déng bdng séng Clru Long

3. K&t qua va phan tich
Két qua kiém dinh Mann-Kendall xu thé bién
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d6i cla ngay bdt dau mua mua (th& ty ngay
trong ndm) duwoc thé hién & Bang 1.




Bdng 1. Két qud kiém dinh Mann-Kendall cda NBAMM

Tram Minimum | Maximum Mean SD M-K (S) Var(S) P_value | Sen'slop
Moc Héa 88 163 128,3 17,65 38 67,34 0,291 0,16
Cao Lanh 88 156 128,3 14,66 10 67,39 0,447 0,0476

My Tho 89 161 131 16,9 15 64,4 0,41 0,04

Ba Tri 103 163 132 14 8 67 0,5 0
Cang Long 93 163 129,4 11,83 -12 61,39 0,429 0
Vi Thanh 78 140 120,7 12,78 -100 67,35 0,071 -0,27
Can Tho 94 160 129,2 14,63 13 67,38 0,429 0,04
Vinh Long 88 161 127,8 127,5 16,63 6 0,47 0
Séc Trang 93 157 125,7 126 13,44 83 0,112 0,267
Chau béc 86 164 128 128 16,9 56 0,21 0,24
Ca Mau 84 156 121,5 123,5 16,19 101 0,0688 0,444
Rach Gid 87 158 125 125 15 119 0 0,5
Bac Liéu 93 163 127,1 126,5 14,26 26 0,355 0,107

Chu thich: SD - Dé léch chudn; Sen’slop - D6 dbc duwdong xu thé; p.value - Mirc y nghia

K&t qua kiém dinh Mann-Kendall (M-K test)
xu thé& bién déi cha NBDMM (Bang 1) cho thay,
M-K test cho gid tri S >0 & 11/13 tram, va S<0
& 2/13 tram, nhu vdy c6 thé thdy NBDMM &
DBSCL hau hét cac tram cé xu hudng dén mudn
hon. Tuy nhién, xét vé mat y nghia thdng ké,
M-K test chi cé y nghia théng ké (a =0,1) véi xu
thé& cia NBDPMM tai cac tram Vi Thanh, Rach Gia
va Ca Mau, cac tram con lai M-K test khéng thoa
man mircy nghia a = 0,1 (xac suat pham sai [Am
khong qua 10%).

Nhuw vay, v&i mic y nghia a = 0,1, NBDMM

cé xu hudng dén mudn hon, nguoc lai NBDMM
tai tram Vi Thanh cé xu huéng xu huéng dén
s&@m hon.

Bang 1 cho thdy NBDMM s&m nhat tai tram Vi
Thanh la ngay th&r 78 (ngay 20/3/1999), Ca Mau la
ngay thi 84 (ngay 26/3/1999). Thoi gian bat dau
muUa mua mudn nhat ghi nhan tai Chdu Ddc la ngay
thir 164 (ngay 14/6/2015), Bac Liéu, Moc Hoa, Ba
Tri xudt hién vao ngay th& 163 (ngay 13/6/2015),
day cling Ia ndm han han ky luc &@ DBSCL.
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Hinh 2: Xu thé bién déi cia NBDMM
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Hinh 2 cho thay xu thé bién d6i cila NBDMM tai téc dd twong ng la: 5 ngay/thap ky va 4,4 ngay/

cac tram Vi Thanh, Rach Gia va Ca Mau, cac tram thap ky. NBDMM tai tram Vi Thanh c6 xu hudng
Rach Gia va Ca Mau cé xu hudng dén sém hon voi dén mudn hon khoang 2,7 ngay/thap ky.
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Hinh 3. Phén b6 NBEDMM trung binh giai doagn 1984-2016 & BDBSCL
NBDMM trung binh nhiéu nam giai doan dau thang IV). Khu vuc céc tinh ven bién phia
1984-2016 & DBSCL thé hién trén Hinh 3 cho Doéng thudc Bén Tre, Tra Vinh, Tién Giang co
thdy khu vy cac tinh Ca Mau, Kién Giang, Hau NBDMM dén mudn hon khodng 10 ngay so vdi
Giang, NBDMM thuwong dén sdém hon (khoang khu vue phia ban dao Ca Mau.
Bdng 2. Két qud kiém dinh Mann-Kendall cia NKTMM
Tram Minimum | Maximum Mean Median SD M-K (S) P-value | Sen'Slope
Moc Hoa 314 363 335,3 331 12,75 63 0,168 0,243
Cao Lanh 309 358 335,2 333 12,69 11 0,438 0,0227
My Tho 297 364 334,8 338 19,58 -56 0,186 -0,393
Ba Tri 291 355 317,7 316 15,87 174 0,0036 0,852
Cang Long 298 355 330,5 331 15,18 -23 0,354 -0,1
Vi Thanh 296 355 323,7 323 13,54 66 0,157 0,25
Can Tho 311 360 337,8 337 14,26 -117 0,036 -0,478
Vinh Long 300 355 327.2 327 11,91 142 0,0143 0,474
Séc Trang 293 357 331.5 333 15,2 -36 0,294 -0,16
Chau béc 300 359 333.8 333 13,94 10 0,444 0,0596
Ca Mau 317 364 3435 346 13,07 -82 0,104 -0,327
Rach Gia 311 360 336.8 334 12,33 77 0,119 0,189
Bac Liéu 292 362 336.1 335 16,12 -40 0,272 -0,182
Chu thich: SD - Bé Iéch chudn; Sen’slop - 6 dbc duwdong xu thé; p.value - Mirc y nghia
Bang 2 cho thdy két qua kiém dinh Mann- dén sédm hay mudn tuy thudc vao cac tram khac
Kendall (M-K test) xu thé bién ddi ciia NKTMM, nhau. Tuy nhién, xét vé mat y nghia théng ké,
M-K test cho gid tri S >0 & 7/13 tram, va S<0 & M-K test chi cé y nghia théng ké (a=0,1) v&i xu
6/13 tram, diéu nay chirng td NKTMM xu huéng thé cda NKTMM tai cdc tram Ba Tri (tinh Bén
4 TAP CHi KHOA HOC BIEN DOI KHi HAU
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Tre), Can Tho, Vinh Long va Ca Mau, céc tram
khac M-K test khéng théa man muirc y nghia
a =0,1 (xac suat pham sai lam khéng qué 10%).

Nhu vay, véi mic y nghia a = 0,1,

NKTMM 6 xu huéng két thic mudn
hon tai Ba Tri va Vinh Long, nguoc lai

NKTMM tai Can Tho va Ca Mau cé xu huéng két
thdc sdm hon.
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Hinh 4. Xu thé bién déi cia NKTMM

Hinh 4 thé hién xu thé bién d6i (xu thé Sen)
cta NKTMM, két qua cho thay, xu thé NKTMM
mudn hon tai Ba Tri v&i tdc d6 khoang 8,5 ngay/
thap ky va Vinh Long khoang 4,7 ngay/thép ky,
nguoc lai, NKTMM tai cic tram Can Tho ¢ xu
huwéng dén sém hon khoang 4,7 ngay/thép ky va
Ca Mau khoang 3,2 ngay/théap ky.

Thoi gian két thic mua muwa sém nhat &

BDSCL |3 tai tram Ba Tri két thuc vao ngay
th& 291 (ngay 18/10/2004), Bac Liéu ngay
th&r 292 (ngay 19/10/2004) va Séc Trang ngay
th&r 293 (ngay 20/10/2004). NKTMM mudn
nhat ghi nhan & DBSCL la ngay th& 364 tai
Ca Mau (ngay 30/12/1998), My Tho (ngay
30/12/2000) va tram Mbc Hda (30/12/2002)
la ngay th& 363.
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Hinh 5. Phén b6 NKTMM trung binh giai doan 1984-2016 & BBSCL

TAP CHi KHOA HOC BIEN D81 KHi HAU || 5
S6 7 -Thang 9/2018 || m—m




V& mat phan bd khdng gian cla NKTMM
trung binh giai doan 1984-2016 & PBSCL (Hinh
5), ¢ thé thay khu vic ban dao Ca Mau thudc
cac tinh Ca Mau, Kién Giang c6 NKTMM mudn
nhat khu vire DBSCL khoang ngay thi 340 trong
nam (tre 1a khodng tudn dau cda thang 12), céc
tinh B&n Tre, Tra Vinh, Tién Giang NKTMM dén
s&m hon cac tinh khac thuéc PBSCL khoang
ngay th&r 315 trong nam (khoang tuan 2 cua
thang 11 trong nam).

Két luan

Bai bao da danh gia xu thé bién déi cla ngay
bat dau va ngay két thic mua muwa & DBSCL giai
doan 1984-2016, dung phuwong phap Mann-
Kendall va wéc lvong xu thé Sen. K&t qua cho
thdy, NBDMM tai cdc tram Rach Giad va Ca Mau
c6 xu huéng dén sém vdi tée d6 twong rng la:
5 ngay/thap ky va 4,4 ngay/thap ky. NBDMM, tai
tram Vi Thanh ¢6 xu huwdng dén mudn khoang
2,7 ngay/thap ky. Cac tram con lai khéng dam
bdo mirc tin cdy thong ké dé danh gia xu thé.

Vé phan b6 NBDMM trung binh nhiéu ndm

giai doan 1984-2016 & DBSCL, khu vyc céc tinh
Ca Mau, Kién Giang, Hau Giang NBDMM thudng
dén sé&m hon (khodng dau thang 6). Khu vuce cac
tinh ven bién phia DPéng thudc Bén Tre, Tra Vinh,
Tién Giang c6 NBDMM dén mudn hon khoang 10
ngay so vdi khu vyc phia ban dao Ca Mau.

NKTMM cé xu thé dén mudn hon tai Ba Tri
V@i t6c d6 khodng 8,5 ngay/thap ky va Vinh Long
khoang 4,7 ngay/thap ky, ngugc lai NKTMM tai
céc tram Can Tho ¢é xu hudng dén sém hon
khodng 4,7 ngay/thap ky va Ca Mau khoang 3,2
ngay/thap ky. Cac tram con lai c6 xu hudng khac
nhau, tuy nhién khéng ddm bao murc tin cay
théng k&. V& mat phan bé khéng gian cda NK-
TMM trung binh giai doan 1984-2016 & DBSCL,
khu vyc ban dado Ca Mau thudc cac tinh Ca
Mau, Kién Giang c6 NKTMM mudn nhat DBSCL
khoang ngay th& 340 trong nam (tc la khoang
tuan dau cha thang 12), khu vuc cdc tinh Bén
Tre, Tra Vinh, Tién Giang NKTMM dén sém hon
cac tinh khac thudc DBSCL khodng ngay thir 315
trong nam (khoang tuan th& 2 cia thang 11
trong nam).
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NON-PARAMETRIC MANN-KENDALL TEST FOR TREND DETECTION
OF THE START AND END OF RAINY SEASON IN MEKONG DELTA
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Abstract: This paper detects trend of the change of the beginning time and ending time of rainy season
in Mekong delta usingnon-parametric Mann-Kendall test and Sen’s slope method.

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 7 - Thang 9/2018

6
—




The results show that the rainy season at Rach Gia and Ca Mau stations tended to be later: 5 days/
decade and 4.4 days/decade, respectively while this number is about 2.7 days/decade at Vi Thanh station.
The change of start of rainy season in other stations shows an unclear trend. The ending time of the rainy
season tended to be later at Ba Tri station (about 8.5 days/decade) and Vinh Long (about 4.7 days/decade),
whereas the ending time of the rainy season in Can Tho and Ca Mau stations tended to be sooner about 4.7
days/decade and 3.2 days/decade respectively.

Keywords: Climate change, trend, Mann-Kendall, Sen.
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NGHIEN C’'U DANH GIA BIEN PONG THAM PHU
LU'U VUC SONG CA

Nguyén Thanh Bang, Lé Phwong Ha, Tran Ping Hung, Dao Xuan Hoang
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai 6/6/2018; ngay chuyén phdén bién 8/6/2018; ngdy chép nhén déng 2/7/2018

Tém tat: Nhirng bién déng vé thdm phu (st dung dét va I6p phi) cd thé tdc ddng tich cue va tiéu curc dén
tai nguyén nuwdc theo cd khéng gian va thoi gian. Nghién ciru vé cdc tdc ddng cia bién déi thdm phd tdi tai
nguyén nudc trong turong lai ld mét qud trinh nghién ctru phire tap va bao gém nhiéu budc. Trong dé, budc
déu tién ld im hiéu sw thay déi cia thdm phd trong qud khir d€ cd cdi nhin téng quan vé cdc Idp phd cua khu
vure. Con s6 dién tich thay déi ngoadi y nghia Id suw thay déi cla bdn thén I6p phu dé theo thoi gian, con thé
hién méi twong tdc gila né va cdc I6p phu khdc. Nhitng nghién ctru ndy chinh Id tién dé dé cd thé tiép tuc
dw tinh I6p phi lwu viee trong twong lai va trién khai cdc budce tiép theo vé ddnh gid tdc déng tdi tai nguyén
nwdec. Bai bdo dp dung phuwong phdp phdn tich khéng gian dwa trén bé dif liéu thdm phd toan cdu cung cép
béi dv dn Climate Change Initiative [9] d€ duwa ra cdc két qud ddnh gid bién déng thdm phu lwu vie séng Ca
giai doan 2005-2010 va 2010-2015, phuc vu céng tdc duy tinh I6p phi twong lai va xa hon nita, ddnh gid tdc

déng cua bién déi I6p phd tdi tai nguyén nuwdrc.

Tir khoa: Bién déng thdm phd, lwu viee séng Cé, dir liéu tham phi todan cdu CCI-LC.

1. Dat van dé

Bién dong sir dung dat/Iép phd 1a mét yéu té
thé hién sy twong tac gitra cac hoat ddng clia con
ngudi va moi trwdng sinh thai nhu khai thac tai
nguyén rirng tu nhién, chuyén déi dat rirng sang
dat ndng nghiép, dat phi néng nghiép va cac hoat
dong khai thac tac dong truc tiép trén dat.

Van d@é nghién clru vé bién dong sir dung dat/
|6p phu d3 dwoc dp dung thanh cdng tai nhiéu
qudc gia. O Viét Nam, nghién ctru vé bién dong
|&p phd bé mat dat d3 duoc tién hanh nhiéu ndm
trén pham vi ca nudc tlr tu liéu anh MODIS [15],
sy thay d6i l&p phl rirng tai huyén Tanh Linh, tinh
Binh Thuan 1989-1998 b‘éng anh LANDSAT TM
[14]. Mét s6 nghién clru d3 danh gid bién dong
dat dai va xdy dung ban d6 bién dong st dung
dat tir tw liéu vién tham va cdng nghé GIS [2].

Cé thé thdy, vdn dé nghién clu vé bién
déng tham phd da dwoc thuc hién thanh cong
tlr nhiéu nam, cdc phuong phap danh gid bién
dong tham phl dat k&t qua twong d6i chinh xac.

Lién hé tdc gid:Nguyén Thanh Bdng
Email: bangnt29@gmail.com
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Tuy nhién, tinh hinh kinh t& - x3 hoi phat trién
chua théng nhat, chua theo ddng quy hoach,
két hop véi bién déi khi hau dang ngay cang xay
ra v&i tan suat va dién bién phtirc tap va gay anh
hudng 1&n tdi céc |p tham pha bé mat. Clng
v&i d6 |a sy phat trién tirng ngay cla khoa hoc
k{ thuat, trong do co cac tién bd vé thanh 1ap di
lieu tham phu, tinh sdn c6 va do tin cdy cla cac
di¥ liéu nay.

Séng Ca la séng lién qudc gia, bat ngudn tir
day nui cao thudc tinh Xiém Khoang (Lao) c¢o
d6 cao dinh nui hon 2.000 m, chay theo huéng
Tay Bac - Dong Nam vao Viét Nam, d6 ra bién
tai Clra HOi. Dong chinh séng Ca dai khoang
513 km, trong d6 phan chdy trén |3nh thé Viét
Nam dai khoang 361 km. Téng dién tich luu vyc
27.200 km?, trong d6 dién tich thudc lanh thé
Viét Nam 1a 17.730 km? [1].

Séng Ca la ngudn cung cap nudce chinh cho cac
nganh kinh t€ - x hoi cla 2 tinh Nghé An va Ha
Tinh cung cac vung huédng loi 1an can cé lwu vuc
ddc lap nhu séng Bling, sdng Cam va séng Nghén.
Ciing chinh bé&i yéu té d6, nén |&p phl lwu vuc
sdng Ca da, dang va sé thay d6i manh mé.




o o
Beng a8

Doing ot

— g
& | Temrey

17° 43 107

103" 45' 51"

106° 39" 14"

WOk 02

Hinh 1. Ban dé Séng Ca (phdn thudc Viét Nam) [4]

Do vdy, viéc danh gid bién dong thdm phd
lwu vire sdng Ca bang cac dit liéu cap nhat mdi
nhat cd y nghta rat quan trong. K&t qua dénh gia
bién dong tham phd lvu vyc séng Ca giai doan
2005-2010, 2010-2015 khéng nhirng: Gitp ndm
bat dwoc xu hwdng thay d6i tham phl dé co
cac bién phdp trng phd phu hgp, ma con la mét
trong nhi*ng dau vao quan trong dé danh gid tac
déng cha tham phu tdi tai nguyén nwdc luu vue
sdng Ca, dong thoi 1 tién dé dé du tinh tham
phl twong lai.

2. Di¥ liéu va phwong phap
2.1. D liéu vién thém

D liéu m6 hinh s6 dd cao ASTER Global DEM
2.0 (GDEM 2.0) la mét san pham ctia METI va NASA
duorc thu thap tir ngudn Cuc Khao sat Dia chat Hoa
Ky (USGS). GDEM 2.0 duwgc METI va NASA cong
bd vao gitra thang 10 ndm 2011, k& thira hau nhu
toan bé cac dac tinh ciia GDEM 1.0 véi d6 phan giai
30 m, d6 ph tir viid6 83° Bac dén 83° Nam. Nhung
GDEM 2.0 c6 dd phan gidi ngang cao hon bang
cach st dung I8i twong quan 5x5 thay cho 9x9 nhw
da dung cho GDEM 1.0. GDEM 2.0 c6 d6 chinh xac
toan thé 17 m so v&i 20 m clia GDEM 1.0 cling véi
95% murc do chac chan [8].

Dt liéu mé hinh sé d6 cao khu vyc nghién
ctru duoc thu thap 13 Nghé An, Ha Tinh nam tu

Vi d6 17° dén 19° Béc, kinh d6 103° dén 106°
DPong. Sau dé cdng cu ArcSWAT dugce sir dung dé
tinh toan hudng dong chay, tich Ity dong chay,
tao ngudng dién tich tiu lwu vuce, tao mang ludi
dong chay, clra xa,... [6].

2.2. Di¥ liéu sty dung dét/Iép phd

Dt liéu 1&p phl lwu vye sdng C3 duwgc trich
xuat tir di¥ liéu I&p phu toan cau la san pham
clia dy an Climate Change Initiative (CCl) do
European Space Agency (ESA) thuc hién. Dy
an duoc chia lam 2 giai doan: Giai doan 1 hoan
thanh dugc badn d6 thdm phu toan ciu cho 3
thoi ky 1998-2002, 2003-2007, 2008-2012; giai
doan 2 hoan thanh ban d6 tham phd thoi ky
1992-2015.

Dy 4n da thyc hién dénh gid dinh tinh san
pham dit liéu thdm phd toan ciu [9] vdi céc
ngudn dit liéu tham khao khéc tai nhiéu noi trén
thé gidi (Bang 1). Cac két qua dénh gid déu cho
thay dit liéu CCI-LC cé d6 chinh xdac t6t [9].

Thém vao dé, dit liéu CCI-LC cling dugc kiém
chirng d6 chinh xac bang bd dit liéu ki€ém chirng
GlobCover 2009. Cac diém kiém chirng duoc
tao ra v&i 2 trudng hop ddng nhat (chi tir 1 16p
phd) va khéng déng nhéat (tir nhiéu I&p phd).
D6 chinh xac dat dugc sau khi kiém chirng vai
2 trwong hop 1an lwot 13 71,45% va 75,4% [9].
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Bdng 1. Dit liéu ddnh gid dinh tinh dé chinh xdc cda CCI-LC

Dir liéu tham khao Pia diém thwc hién Nam thuyc hién
B6 dir liéu SERVIR, Ban d6 nén ESRI do Zambia 2010, 2015
phéan gidi cao
Co s& dit liéu Northern Eurasia Land Cover, Russia 2010, 2015
Ban d6 nén ESRI d phan gidi cao
Co s& dit liéu GLC2000 cho Chau Phi, Ban Angola 2010, 2015
d6 nén ESRI d6 phan giai cao
Anh Landsat ti Timelapse Google Earth Brazil 1992, 1997, 2000, 2005, 2010,
Engine 2015

2.3. Phwong phdp phdn tich khéng gian

Phuong phap phan tich khong gian la phuong
phap dua trén moét trong sadu khai niém vé hé
théng tin dia ly dwoc néu ra bédi Goodchild [11].
Phan tich khéng gian bao gdm rat nhiéu kj thuat
nham gidi quyét cac cau hoi phirc tap vé khong
gian, dia ly, thudc tinh va di¥ liéu. Cach tiép
cin nay lién két cac cap thong tin va cd thé so
sanh chudng théng qua cac toa do dia ly chung
cla chdng. Mdt quy trinh chung nhat cda phan
tich khéng gian bao gdbm cac budc: (a) Pat van
dé, (b) Thu thap dir liéu, (c) Thanh lap co s& dir
liéu GIS, (d) X ly phén tich bao ham ca dit liéu
khéng gian va dit liéu thudc tinh s& dung cac
lién két GIS gitta ching, (e) K&t qua cé thé phan

thanh 2 loai: Dang bang, hodc dang d6 hoa.
Trong trudng hop cu thé cla bai bo, phan tich
khoéng gian dugc sir dung dé tra 1o cac cau hoi
“lép pha nao thay déi, tdng hay giam; dién tich
Ia bao nhiéu; thay d&i & vi tri nao?”.

3. Panh gia bién ddng I&p phd giai doan
2005-2010, 2010-2015

3.1. Phén chia lwu vwre séng Cé

Do gidi han vé céc dit lieu hd tro nghién ctru
nén bai bdo chi xem xét phan ranh gidi lvu vuc
sdng Ca nam trong lanh thd Viét Nam. Ranh gidi
Iwu vire va mang luwdi sdng sudi cha lwu viee sdng
Ca duwoc xac dinh dya trén cong cu ArcSWAT va
di¥ liéu mo hinh s& d6 cao ASTER Global DEM
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Hinh 2. Mang lwdi séng va phén chia lwu vue séng Cé

3.2. Bdnh gia bién déng tham pha giai doan
2005-2010 va 2010-2015

Dt liéu tham phd CCI-LC dwoc chia lam 36
loai I&p phu (Bang 2). Cac 16p phi nay duoc sdp
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x€p, nhdm gbp va tai phan loai lai thanh 5 nhém
I&p phd phlu hop véi diéu kién khu vue nghién
ctru 1a: DAt ndng nghiép, rirng, dan cu xay dung,
séng hd mat nwdc, dat trong.




Bdng 2. Phén loagi Iép phu CCl— LC [9]
(trong dé cdc hang in nghiéng la loai IGp phi cé & Viét Nam)

STT Giai thich Ma
0 | No Data 0
1 | Cropland, rainfed 10
Dét néng nghiép, dua vao mua

2 | Cropland, rainfed, herbaceous cover 11
D@t néng nghiép, dwa vao mua, cdy thdn cé

3 | Cropland, rainfed, tree or shrub cover 12
D@t néng nghiép, dwa vao mua, cly va cdy bui

4 | Cropland, irrigated or post flooding 20
P4t ndng nghiép, st dung twdi tiéu hodc sau ngap lut

5 | Mosaic cropland (>50%)/ natural vegetation (tree, shrub, herbaceous cover) (<50%) 30
Thdm phu néng nghiép (>50%)/ tw nhién (cdy, cdy bui, cdy thdn cd) (<50%) hén hop

6 | Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / cropland (<50%) 40
Thdm thye vat tw nhién hon hop (cdy, cdy bui, cdy thén théo)

7 | Tree cover, broadleaved, evergreen, closed to open (>15%) 50
Céy phu, thuwong xanh Id réng, kin dén mdé (>15%)

8 | Tree cover, broadleaved, deciduous, closed to open (>15%) 60
Céy phu, thuong xanh 1d réng, kin dén mé (>15%)

9 | Tree cover, broadleaved, deciduous, closed (>40%) 61
Cdy phd, rung ld 16 réng, déng (>40%)

10 | Tree cover, broadleaved, deciduous, open (15-40%) 62
Cay phd, rung 14 13 rong, mé (15-40%)

11 | Tree cover, needleleaved, evergreen, closed to open (>15%) 70
Céy phu, thuong xanh Ig kim, kin dén mé (>15%)

12 | Tree cover, needleleaved, evergreen, closed (>40%) 71
Cay pha, thuwong xanh 18 kim, kin (>40%)

13 | Tree cover, needleleaved, evergreen, open (15-40%) 72
Cay phu, thuong xanh 18 kim, mé (15-40%)

14 | Tree cover, needleleaved, deciduous, closed to open (>15%) 80
Céy phd, rung ld Ié kim, kin dén mé (>15%)

15 | Tree cover, needleleaved, deciduous, closed (>40%) 81
Cay phd rung 14 13 kim, kin (>40%)

16 | Tree cover, needleleaved, deciduous, open (15-40%) 82
Cay phu rung |3 13 kim, m& (15-40%)

17 | Tree cover, mixed leaf type (broadleaved and needleleaved) 90
HOn hop cay 14 kim va cay 14 rong

18 | Mosaic tree and shrub (>50%)/herbaceous cover (<50%) 100
Thdm phi hdn hop cdy va cdy bui (>50%)/thdm thuc vat thén théo (<50%)
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STT Gidi thich Ma

19 | Mosaic herbaceous cover (>50%)/tree and shrub (<50%) 110
Thdm phd hon hop thén théo (>50%)/cdy va céy bui (<50%)

20 | Shrubland 120
Cady bui

21 | Evergreen shrubland 121
Cdy bui thwong xanh

22 | Deciduous shrubland 122
Cdy bui rung rung la

23 | Grassland 130
Ddéng cé

24 | Lichens and mosses 140
Diayvaréu

25 | Sparse vegetation (tree, shrub, herbaceous cover) (<15%) 150
Thuc vat thua thot (cdy, cdy bui va cdy thén c¢d) (<15%)

26 | Sparse tree (<15%) 151
Cay thu thot (<15%)

27 | Sparse shrub (<15%) 152
Cay cd thua thét (<15%)

28 | Sparse herbaceous cover (<15%) 153
Cay than thdo thua thét (<15%)

29 | Tree cover, flooded, fresh or brakish water 160
Cay phu, ngap nuwdc, nuwdc ngot hodc nuéce lg

30 | Tree cover, flooded, saline water 170
Cdy phd pht, ngép nudc nwdec mdn

31 | Shrub or herbaceous cover, flooded, fresh/saline/brakish water 180
Cédy bui hodc cdy thén cd, ngp ngudc, nuwéc ngot/mdn/lo

32 | Urban areas 190
Khu viee dén cw

33 | Bare areas 200
Khu vuee cén coi

34 | Consolidated bare areas 201
Dat cdn cbi duoc cb két

35 | Unconsolidated bare areas 202
DAt cdn cbi khéng cb két

36 | Water bodies 210
Khéi nudc (bién, ho chira)

D liéu thu thap duogc xay dwng thanh cac
ban db 1&p ph( 2005, 2010, 2015 va ap dung
phuong phap phan tich khéng gian nhu: So
sanh diém véi diém, vung véi vung,... ciia moi
loai I&p phl theo tirng cdp cac ndm 2005-
2010; 2010-2015 va tinh todn sy bién ddi
(Hinh 3, Hinh 4).

12
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Vé mat dinh lugng, dién tich dat nam 2010
néng nghiép gidm 55.314 ha, dat rirng giam
chi 38 ha, dién tich séng ho gidm 3.337 ha, dat
dan cu xdy dwng tang 58.632 ha, dat trong tang
57 ha, twong duong lan luot 1a 0,2734%,
0,0003%, 0,4064%, 37,6396% va 0,3110% so vJi
téng dién tich loai dat d6 nam 2005 (Bang 3).
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Hinh 4. Bién déng thdm phi lwu viee séng Cé (2010-2015)
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Bdng 3. Bién déi dién tich I6p phu (2005-2010)

Loai tham phu N3m 2010 (ha) Téng ndm
1 2 3 4 5 2005 (ha)
Nam | Patnéng | 20079000 97140,2 1928,25 56637,5 75,6175 20234781,57
2005 | nghiép (1)
(ha) Pat rirng 95438,8 11379300 3402,79 198,496 0 11478340.09
(2)
Séng, hd 5009,66 1862,08 812331 1795,92 0 820998.66
(3)
Pat dan 0 0 155772 0 155772
cu (4)
P4t trong 18,9044 0 0 18214,4 18233.3044
(5)
Téng nam 2010 20179467 | 11478302,3 | 817662,04 | 214403,916 | 18290,0175 | 32708125,62
(ha)

Tuong tv nhw vay, vdi giai doan 2010-
2015, dién tich dat xdy dung 2015 13 |6p
phi cé sy bié€n ddi dién tich I&n nhat: Tang
124078,85 ha tuong duong 57,89% so vdi
téng dién tich dat xay dung ndm 2010. Dién

tich cac loai I&p ph khac cha ndm 2015 bién
ddi nhe: Giam 0,3%, giam 0,59%, tang 0,88%
va tang 0,21% vdi lan luot 1a dat ndng nghiép,
dat rirng, song ho va dat tréng so v&i nam
2010 (Bang 4).

Bdng 4. Bién déi dién tich I6p phu (2010-2015)

Loai tham phu Nim 2015 (ha) Téng ndm
1 2 3 4 5 2010 (ha)
Pat néng 19934300 111025 10955,1 122368 226,853 20178874,95
nghiép (1)
Pat rirng 172521 11295900 8497,52 576,584 0 11477495,1
Nam (2)
2010 = =
(ha) Song, ho 7448,33 2429,21 804533 2485,93 9,45219 816905,9222
(3)
Pat dan 1285,5 0 75,6175 212986 0 214347,1175
cu (4)
P4t trong 170,139 0 18,9044 9,45219 18091,5 18289,99559
(5)
Téng ndm 2015 | 20115724,97 | 11409354,21 | 824080,1419 | 338425,9662 | 18327,80519 | 32705913,09
(ha)

4. Nhan xét va thao luan

Buéc dau cac con sé dinh luvgng vé thdm phd
lwu vire séng Ca giai doan 2005-2010, 2010-2015
da cho thay mét cai nhin t6ng quan vé sy bién
doéng |&p phd giai doan nay. C6 thé thay bién
ddng tir ndm 2005 dén nam 2015 cb xu huwdng
thay d8i nhanh dan va theo chiéu hudng giam
dat rirng, giam dat ndng nghiép, ting dat dan cw

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 7 - Thang 9/2018

14
]

xay dung va dat tréng. Trong do, dat dan cu xay
duwng |a loai 1&ép phl cé sy bién dong rat I&n trong
giai doan nay va can sy quan tdm déc biét trong
viéc xay dung mé hinh dy tinh thdm phd twong
lai cling nhuw danh gia tac déng cda ldp phiu nay
tdi tai nguyén nudc khu vyre nay.

Tuy nhién, cling cé thay han ché cua viéc st
dung badn d6 phan loai véi d6 phan gidi 300 m 13
tuwong déi rd rang. Cac con s6 dinh luong tuy ¢6




thé chi ra dugc xu hudng cia sy thay déi nhung clru tiép theo st dung cac dnh vién tham cé do

con can phai lam rd rat nhiéu van dé mai cé thé phan giai cao tir 30 m tr& 1én két hop cac dit liéu

dua duogc cac con s6 nay tryc tiép vao md hinh thyc dia kiém chirng dé ting cudng hiéu qua

du tinh 1&p phd tuong lai. trong phan loai tham phd va dap &ng sai s6 dua
Chinh vi vay, can thiét phai trién khai nghién vao md hinh dy tinh tuong lai.
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ASSESSMENT OF IMPACT OF LAND COVER CHANGE ON WATER
RESOURCES IN CA RIVER BASIN

Nguyen Thanh Bang, Le Phuong Ha, Tran Dang Hung, Dao Xuan Hoang
Viet Nam Insititute of Meteorology, Hydrology and Climate Change
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Abstract: Dynamic variability of land use/land cover may lead to both positive and negative effects on
water resources in spatial and time scales. Research on land use/land cover changes and their impact on
water resources is a complex and comprehensive process. In which, the first step is to investigate the
changes in the past in order to have a comprehensive understanding aboutland use/land cover of the
area. The change in the area of land cover indicates the change of that layer over time and also shows the
interation between that land cover and other layers. These studies provide a basic to support the projections
of future land cover. This paper aims to assess the change of land cover and impact on water resources in
the Ca river basin for period 2005-2010 and 2010-2015 using spatial analysis method based on global land
cover data which were provided by Climate Change Initiative project.

Keywors: Land use, Ca river basin, CCI-LC.
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XAY DUNG CHi SO PANH GIA HOAT PONG GIAM NHE
PHAT THAI KHi NHA KINH TAI VIET NAM

Nguyén Thi Thu Ha®, Vuwong Xuan Hoa®?, Tran Thij Bich Ngoc®
@ Vién Chién lurge, Chinh sdch tai nguyén va méi trudng
@ Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi héu
() Cuc Bién d6i khi hdu

Ngady nhén bai 10/7/2018; ngdy chuyén phdn bién 11/7/2018; ngdy chdp nhén dédng 2/8/2018

Tém tdt: Théa thudn Paris vé bién déi khi hdu Ia vén bén rang budc vé phdp ly cho tat cé quéc gia vé bién
déi khi hdu. Giam phdt théi khi nha kinh (KNK) 1a trdch nhiém chung cta toan cdu. Sau ndm 2020, tdt cd cdc
Bén tham gia Céng wdc khung cda Lién Hop Quéc vé bién déi khi hdu déu phdi thuc hién cdc muc tiéu gidm
phdt théi KNK theo Béng gop do quéc gia tu quyét (NDC).

Trén thuc té, cdc nwdce dd va dang trién khai thuc hién cdc hoat déng gidm nhe phdt théi KNK theo diéu
kién cu thé cua tirng quéc gia. Cdc hoat déng tép trung chi yéu vao nganh/linh vuec cé lwong phdt thdi/hép
thu KNK I6n nhu: Néng lwong, céng nghiép, giao théng, néng nghiép, st dung dét, thay déi st dung dét va
I6m nghiép, chdt thédi va cliing hudng t&i muc tiéu phdt trién bén virng theo hiréng cdc-bon thép.

V@i Viét Nam ndi riéng va cdc nwde dang phdt trién néi chung, giai doan chudn bj va giai doan déu thuc
hién cdc cam két vé giam phdt thai KNK sé gdp nhitng khé khédn va thdch thire nhdt dinh. Viéc ddnh gid,
gidm sdt tién trinh thuc hién cdc muc tiéu vé gidm phdt théi I cdn thiét va quan trong dé kip thoi dwa ra cdc
khuyén nghi, diéu chinh pht hop nhdm dat dwoc cdc muc tiéu dd dé ra.

Nghién ciru thure hién voi muc dich dé xudt duoc khung bé chi sé ddnh gid hoat déng gidm nhe phdt théi

KNK cho Viét Nam.

Tir khéa: Bdnh gid hoat déng gidm nhe phdt thdi KNK.

1. Dat van dé

Theo s8 liéu cong bd cla T6 chire Khi tugng
thé gidi, thoi gian gan day mat d6 CO, trung binh
toan cau ludn vuot nguwdng gidi han an toan,
D6 13 nguyén nhan cda bién déi khi hau hién
nay. Bdo cdo nam 2014 cda Uy ban lién chinh
phl vé bién déi khi hau (IPCC, 2014) chi ra rang,
dé nhiét dé vao cudi thé ky tang & mirc dudi
2°C, t8ng lwong phat thai phai duoc gidi han &
murc dudi 1000 GtC. Blirng trwdc thye trang do,
sau hon 20 ndm dam phan, ké tir khi Céng wdc
khung cla Lién Hop Qudc vé bién déi khi hau
duoc thong qua vao nam 1992, ngay 12 thang
12 nam 2015, lan dau tién tai Paris, 200 qudc
gia d3 déng thuan thong qua Thda thuan Paris.
Day la Thoa thuan mang tinh lich st, rang buéc

Lién hé tdc gid: Nguyén Thj Thu Ha
Email: nttha2204@gmail.com

vé phép ly cho tat ca cac qudc gia vé bién déi khi
h3u. Gidm nhe phat thai khi nha kinh 13 trach
nhiém chung cla toan cau.

Trong giai doan 2008-2020, cic qudc gia
phat trién va cac nudc ¢ nén kinh té chuyén
ddi da thuc hién cdc cam két vé gidm nhe phat
thai KNK theo Nghi dinh thu Kyoto. Trong khi d6,
cadc nwdc dang phét trién thuc hién giam nhe
phat thai theo hinh thirc tu nguyén. Gan day,
céc nwdc dang phat trién thyc hién 7dwdi hinh
thire cdc hanh ddng gidm nhe phat thai KNK phu
hop véi diéu kién qudc gia (NAMA). Sau nam
2020, theo quy dinh tai Thda thuan Paris, tat c3
cac Bén tham gia Céng wdc khung cla Lién Hop
Quéc vé bién ddi khi hau déu phai thyc hién cac
muc tiéu gidm nhe phat thai theo Pdéng gbp do

@ MGt dé co, cdc ndm 2015, 2016, 2017 lan lwot la
400; 403,3 va 405 ppm, gidi han an toan cta chi s6 nay
la 350,00 ppm
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quéc gia tu quyét dinh (NDC).

Uy ban lién chinh pha vé bién d8i khi hau
(IPCC) d3 dwa ra dinh nghia vé hoat dong giam
nhe bién d&i khi hadu (Mitigation of climate
change), d6 1a hoat déng clia con ngudi dé giam
cac ngudn phat thai KNK hodc tdng cuding cac bé
hap thu KNK (A human intervention to reduce
the sources or enhence the sinks of greenhouse
gages).

Trén thuec té, cadc nwdc d3 va dang trién khai
thuc hién cac hoat déng gidm nhe phat thai KNK
theo diéu kién cu thé clha tirng quéc gia. Cac
hoat ddng tap trung ch yéu vao nganh/linh vuc
cé lugng phat thai/hap thu KNK I&n nhuw: Nang
lwong, cdng nghiép, giao thdng, ndng nghiép, st
dung dat, thay ddi s dung dat va 1am nghiép,
chat thai va cung huéng t&i muc tiéu phat trién
bén vitng theo hudng cac-bon thap.

V¢&iViét Nam néi riéng va cac nwdc dang phat
trién noi chung, giai doan chuan bj va giai doan
dau thyc hién cac cam két vé gidm nhe phat thai
KNK s& gap nhirng kho khan va thach thirc nhat
dinh. Viéc danh gia, gidm sat tién trinh thyc hién
cdc muc tiéu vé gidm nhe phat thai 1a can thiét
va quan trong dé kip thoi dua ra cac khuyén
nghi, diéu chinh phu hgp nham dat dwoc cac
muc tiéu da dé ra.

Vi nhitng ly do trén, nghién clru nay hudng
tdi muc tiéu dé xuat dwoc khung bd chi s6 danh
gid cac hoat dong giam nhe phat thai khi nha
kinh, tao cdng cu ho trg danh gid, giam sat tién
trinh thuc hién cadc muc tiéu giam nhe phat thai
KNK phuc vu cdng tic quan ly nha nudc vé phét
thai KNK tai Viét Nam.

2. Bdi twong va phuong phap nghién ciru

Nghién ctru tap trung vao déi tuong |a cac
hoat déng giam nhe phat thai KNK thuéc 05 linh
vuc phat thai chinh tai Viét Nam: Nang lvong;
cdc qua trinh céng nghiép (qua trinh sdn xuat va
st dung san pham); ndng nghiép; st dung dat;
thay d6i sir dung dat va |dm nghiép (LULUCF); va
chat thai.

Dé xay dung dugc khung bo chi s6 danh gia
hoat dong gidm nhe phat thai KNK cho Viét Nam,
nghién ctru d3 s dung cdc phuong phap sau:

(1) Phwong phap nghién cliru téng quan tai
ligu:
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Nghién clru d3 ti€n hanh thu thap va nghién
clru cdc tai liéu trong nudc va québc té vé co s&
ly luén, kinh nghiém qudc té lién quan dén céc
néi dung: Xay dung chi sd, cdng cu va phuong
phdp danh gid hoat dong gidm nhe phat thai
KNK, thuc trang chinh sach phéap luat va trién
khai thwc hién théng ké céc chi thi/chi tiéu lién
quan dén hoat déng gidm nhe phéat thai KNK &
Viét Nam.

(2) Phuwong phéap diéu tra, khao sat, thu thap
va phan tich théng tin di¥ liéu:

Nghién ciru d3 thyc hién diéu tra, khdo sét
tai mét s6 bo, nganh va dia phuong.

- D&i twong diéu tra: Tong cuc thdng ké, chi
cuc thdng ké moét so tinh, cdc Bd/nganh cd lugng
phat thai/hap thu khi nha kinh 1&n; chuyén gia,
nha khoa hoc; va cac h6 dan chiu tac déng truc
tiép tir cdc hoat ddng gidm nhe phat thai KNK.

- Phwong phdp diéu tra: Nghién clru da thuc
hién viéc thu thap théng tin théng qua phiéu
diéu tra va phéng van sau.

- Noi dung diéu tra: (1) Théng tin, sé liéu vé
tinh hinh thwc hién céc chi tiéu/chi thi lién quan
dén hoat dong gidm nhe phat thai KNK; (2) Tac
déng cta hoat ddong gidm nhe phat thai KNK tdi
céc tru cot cha phat trién bén virng (kinh té, x3
héi va mdi truong); (3) Thye trang cdng tdc quan
ly phat thai KNK tai cac B, nganh va dia phuong.

(3) Phuong phap kién tao chi s6 va xay dung
chi thi:

Nghién ctru d3 dya trén huéng dan xay dung
chi s6 téng hop cha T6 chirc Hop tac va phat
trién kinh t& (OECD) dé xay dung chi thi va chi
s6 danh gid hoat déng gidam nhe phat thai KNK
& Viét Nam.

BO khung chi s& duoc kién tao theo 04 chl
dé: (1) Than thién véi khi hau; (2) Thic day tang
trwdng va phat trién theo hwdng cac-bon thap;
(3) Than thién v&i moi trwong tu nhién; va (4)
Cai thién an sinh x3 hoi.

Céc chi thi dwoc ra soat va liét ké nhdm phan
anh cac tac dong cla hoat dong gidm nhe phat
thai KNK d6i vdi viéc thye hién cdc muc tiéu vé
giam phat thai KNK va cédc dong lgi ich phat trién
bén virng.

Chi s& danh gid hoat ddong giam nhe phat
thai KNK |a k&t qua téng hop ctia 04 chi sé thanh
phan tuong rng vai 04 chd dé kién tao nén bd




khung chi s6, trong mdi chi s6 thanh phan 13 tap
hop céc chi thi.

Cdc chi thi dugc cho diém theo phuong phap
tinh diém theo muc tiéu. Diém s cla chi thi
duoc tinh theo phan tram hoan thanh muc tiéu
dé ra clia hoat ddng danh gia. Piém cla chi thj
dugc chuan hda vé thang diém 5.

Diém chi thj = (K&t qua dat dugc/muc tiéu) x 5

Chi s6 thanh phdn = 5* wi.Di

Trong dé:

W, = trong s6 cla chi thi,
D, = diém cla chi thij i.

(4) Phuong phap chuyén gia:

Nghién ctru d3 thuc hién tham van y kién céc
chuyén gia thudc cac linh vye phat thai chinh,
cdc chuyén gia théng k&, kinh té&, x3 hoi trong
viéc xac dinh bd khung chi s6 va céc tiéu chi/chi
thi danh gia hoat dong giam nhe phat thai KNK.

(5) Phuong phap héi thao:

DE& c6 dugce thong tin va y kién tham van cua
nhiéu bén, nghién ctru d3 thuc hién tham vany
kién théng qua cac budi hdi thdo dé hoan thién

khung bé chi s8, lva chon céc tiéu chi/chi thi phu
hop dé dénh gia cac hoat dong gidm nhe phat
thai khi nha kinh thudc cac linh vyc phat thai
chinh & Viét Nam.

3. Két qua nghién ctru

3.1. Pé xudt bé khung chi sé danh gid hoat
déng giam nhe phdt thadi khi nha kinh cho Viét
Nam

Trén co s& téng hop cac nghién clru vé co s&
khoa hoc xay dung chi s8, kinh nghiém quéc té
vé danh gia, giam sat hoat dong giam nhe phat
thai KNK, ra sodt hé théng chi tiéu/chi thi lién
quan dén hoat ddng gidm nhe phat thai KNK
trong hé théng van ban chinh sach, phap luat,
trong hé théng chi tiéu thdng ké quéc gia, hé
théng chi tiéu théng ké cac b, nganh va dia
phuong. Nghién cliru da dé xuat dugc bd khung
chi s& danh gid hoat déng gidm nhe phéat thai
KNK cho Viét Nam. Theo d6, bé chi s& gbm 04
chi s& thanh phan nham danh gid hoat dong
trén 04 khia canh khac nhau (Bang 1):

Bdng 1. Cdc nhém tiéu chi va tiéu chi cu thé ddnh gid hoat déng gidm nhe phdt thdi KNK

Nhom tiéu chi

Céac tiéu chi cu thé

1. Than thién véi hé thong khi 1. Gidm phat thai KNK
hau 2. Tang cudng céc bé hap thu cac-bon
2. Tang trwdng va phat trién 3. SIr dung hiéu qua, tiét kiém nang lugng
theo huréng cac bon thap 4. Dam bao an ninh ning luong
5. Phat trién cac ngudn nang luvgng tai tao, nang lugng sach
6. Cai tién, chuyén giao cong nghé
7. San xuat va tiéu dung cac sdn pham than thién véi méi trudng
8. Pdng gdp kinh té
3. Than thién vé&i méi trudrng 9. Giam phét sinh chat thai va cac chat gdy 6 nhiém
ty nhién 10. Than thién v&i moi trwong tu nhién

11. Giam tac dong cé hai tdi hé sinh thai va da dang sinh hoc

12. Tuan tha phdp luat vé bao vé moi trudng

13. Phat trién va 6n dinh sinh ké

4. Cai thién an sinh x3 hdi 14. Strc khoe, y t&

15. Van hoa, gido duc

16. Cai thién an sinh xa hoi

17. Binh dang gidi
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- Nhém tiéu chi 1: Danh gid mc do than
thién vdi khi hiu thdng qua hai tiéu chi cu thé
(1 - Gidam nhe phat thai KNK; 2 - Tdng cudng cac
bé hap thu cac-bon).

- Nhém tiéu chi 2: Danh gid tdc déng cla
hoat déng trong viéc thic day ting trudng va
phat trién theo hudng céc-bon thap théng qua
6 tiéu chi cu thé (1 - S& dung hiéu qua, tiét kiém
nang luong; 2 - Bam bao an ninh nang lvong; 3
- Phat trién cdc ngudn nang lvong tai tao, nang
lvgng sach; 4 - Cai tién, chuyén giao cong nghé;
5 - San xuat va tiéu dung céc sdn pham than
thién véi moi trwong; 6 - Pong gop kinh té).

- Nhém tiéu chi 3: Danh gid mc do than
thién v&i moi trwong tu nhién thong qua 4 chi
tiéu cu thé (1 - Gidm phat sinh chat thai va cac
chat gay 6 nhiém; 2 - Gidm cac nguy co gay su' ¢
moi trudng; 3 - Gidm tac déng cd hai tdi hé sinh
thai va da dang sinh hoc; 4 - Tuan thia phap luat
vé bao vé moi truong)

- Nhom tiéu chi 4: Danh gia tic dong cla

hoat déng trong viéc cai thién an sinh x3 hoi
théng qua nam tiéu chi cu thé (1 - Phat trién va
6n dinh sinh ké; 2 - Strc khée, y t&; 3 - Van hoa,
gido duc; 4 - Hoat dong hd tro cong dong; 5 -
Binh ddng gidi).

Mbi tiéu chi cy thé s& dugc phan anh thong
qua 1 hodc nhiéu chi thj danh gid (Bang 2).

Chi s6 ddnh gia cac hoat dong giam nhe phat
thai KNK thudc céc linh vuc khic nhau (nang
lwong, cdng nghiép, ndng nghiép, LULUCF, chat
thai) s& cé ciu truc khung giéng nhau vé nhédm
tiéu chi va cac tiéu chi cu thé. Cac chi thi danh
gid sé duoc lya chon khac nhau tir bang téng
hop cac chi thi (Bang 2) cho phu hop véi dac
trung cla tirng linh vuec.

Diém s6 cla chi thj dwoc tinh theo phuong
phdp hudng téi muc tiéu, chi sd danh gid chung
dugc t6ng hop tir 04 chi s6 thanh phan theo
phuwong phép kién tao chi sé va xay dung chi thj
nhu d3 trinh bay & trén .

Bdng 2. Cdc chi thj ddnh gid hoat déng gidm nhe phdt thdi KNK

Nhom tiéu chi

Tiéu chi cu thé

Chi thj dé xuat

I. Than thién
v@i khi hau

Giam phat thai KNK

1. Mirc gidm nhe phat thai khi nha kinh (da quy d6i ra CO, twong
duong) (%)

2. Mirc giam nhe phat thai CO, trén mét don vi san pham (%)

Tang cudng cac bé hap
thu cac-bon

3. T6c d6 thay d6i dién tich rirng (trébng mdi, chdm séc, khoanh
nudi tai sinh, giao khoan bao vé) (%)

Il. Tang
trwdé'ng va
phat trién
theo huwéng
cac-bon thap

S dung hiéu qua, tiét
kiém nang lwgng

4. Mrc gidm tiéu hao ndng lugng trén mét don vi sdn pham (%)

D3Am bdo an ninh ndng
lwgng

5. Ty 1é nhién liéu nhap khau cho muc dich ndng lwong (%)

Phat trién cdc ngudn
nang lugng tai tao,
nang lvgng sach

6. Ty |& dién nang san xuat tir ndng lvong ti tao trong téng dién
nang san xuat (%)

7. Ty 18 n3ng lugng téi tao trong tong ndng lwong tiéu thu so
cap (%)

Cai tién, chuyén giao
cong nghé

8. Ty |& kinh phi chi cho d&i m&i, nghién clru cong nghé/téng thu
nhap doanh nghiép (%)

San xuat va tiéu dung
cdc sdn pham than
thién védi moi trwong

9. Ty lé san pham duoc dan nhan sinh thai/nhan tiét kiém ning
lugng (%)

10. Ty 1& sdn pham dugc chirng nhan dp dung hé théng dam bao
chét lvong, ATTP (GMP, HACCP, 1SO 22000, VietGAP) (%)

Déng gop kinh té

11. Tang trwdng GDP/nam (%)
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Nhom tiéu chi

Tiéu chi cu thé

Chi thi dé xuat

1. Than
thién vé&i moi
trwong tw
nhién

Gidm phat sinh chat
thai va cac chat gay 6
nhiém

12. Ty 1& b3i chon 1ap chat thdi ddm bdo quy dinh vé méi
treong(%)

13. Ty 18 nwdc thai cd hé thdng x&r ly nwdc thai ddm bao quy
chuan kj thuat qudc gia (%)

14. Ty Ié khi thai gay 6 nhiém (NO,, SO,, TSP) dugc xt ly dat yéu
cau vé moi truong (%)

15. Ty lé chat thai rdn dugc thu gom, x(r ly dat yéu cau (%)

16. Ty lé chat thai nguy hai dwoc thu gom, x{r ly dung quy dinh(%)

17. Ty lé dién tich canh tac lGa nuédc duoc tudi tiéu hop Iy (%)

18. Ty |& ph& phu pham néng nghiép dugc thu gom x&r ly dat yéu
cau vé moi truong (%)

19. Ty |é chat thai chan nudi dugc thu gom x{r ly dat yéu ciu vé
moi trwong (%)

20. Ty 1é str dung phan bdn hda hoc trong san xuat ndng nghiép
(%)

21. Ty |é dién tich dat bi thodi hda duwoc cai tao (%)

Giam cac nguy co gay
sy ¢d moi truong

22. Phat sinh cac sy c6 mdi trudng

Giam tac doéng cé hai
t&i hé sinh thai va da
dang sinh hoc

23. Ty |é cac loai déng vat bi de doa (%)

Tuan thu phap luat vé
bao vé méi truong

24. Ty |& s6 [an vi pham phéap luat vé bdo vé méi trudng/téng s
[an kiém tra trong ndm (%)

IV. C3i thién
an sinh xa hoi

Phat trién va én dinh
sinh k&

25. S8 lao déng duoc tao viéc lam

Strc khoe, y té

26. Ty 1& lao dong bi mac bénh nghé nghiép lién quan dén moi
truong (h6 hap, dudng rudt) (%)

Van héa, gido duc

27. Ty lé lao ddng duwoc dao tao, tap hudn trong ndm (%)

Hoat dong ho tro cong
dong

28. Ty |é chi cho cac hoat déng cong cong (%)

Binh dang gidi

29. Ty 1é lao dong nit tham gia quan ly (%)

3.2. Th& nghiém bé chi sé6 dé danh gid hoat
déng thudc linh vuc nang lwg'ng

Trén co s& khung bd chi s6 danh gid hoat
déng gidm nhe phat thdi KNK chung cho cac
linh viee phat thai chinh, bai bdo d3 lwa chon ra
bé chi thi phu hop va tién hanh tinh toan thi
nghiém danh gia dy an thdy dién Srépok 4.

K&t qua tinh todn th&r nghiém cho thiy da sé
cdc tiéu chi danh gia déu phan anh déng gép/tac
dong tich cyc cta dy &n, co ban tién tdi hoan

thanh cdc muc tiéu dé ra. Bén canh cac mat tich
cwe, dy dn da cé tac dong tiéu cuc tdi hé sinh
thai rirng trong d6 mot phan I6n dién tich rirng
bi pha hiy va nhiéu loai déng, thuc vat nguy cap
quy hiém bi de doa do mot phan Ién dién tich
dat bi chiém dung trong quad trinh xay dwng va
van hanh du an.

B6 chi s& cling ¢ y nghia so sanh gitta cac
hoat déng/dy &n tuong tu trong trudng hop s6
liéu dwoc cung cap day da.

21

TAP CHi KHOA HOC BIEN D81 KHi HAU ||
S6 7 - Thang 9/2018



Bdng 3. Lwa chon bé chi thj ddnh gid tha nghiém dw dén thay dién Srépék 4

Nhém Tiéu chi cu thé Chi thi dé xuat Piém Mirc do
tiéu chi s6 | hoan thanh
muc tiéu
I. Than | Gidam phat thai KNK 1. M(rc gidm nhe phat thai khi nha kinh (48| 5 100%
thién quy déi ra CO, twong duong) (%)
vGi khi 2. Mdc gidm phét thai CO, trén mot don vi| 4 80%
hau san pham (%)
Tang cudng bé hap thu 3. T6c d6 thay d6i dién tich rirng (tréng méi, | -3 -
cham sdc, khoanh nubi tai sinh, giao khoan
bao vé) (%)
Il. TAng | S& dung hiéu qua, tiét kiém | 4. M(rc gidm tiéu hao nang lwgng trén mét | 4 80%
trwdng | nang luong don vi sdn pham (%)
va Pl‘ét Dam bao an ninh ndng lwong | 5. Ty 1é nhién liéu nhap khau cho muc dich| 5 100%
t:en nang luong (%)
theo . : A or o o ”
huwéng Phat trién cdc ngudn nang | 6. Ty |1é dién ndng san xuat tr nang lugng tai 5 100%
cac bon lwgng tdi tao, ndng luwong | tao trong téng dién nang san xuat (%)
thap sach 7. Ty 18 nang lvong tai tao trong téng ndng | 3 60%
luwgng tiéu thu so cdp (%)
Cai tién, chuyén giao cong | 8. Ty |& kinh phi chi cho d&i mdi, nghién cru | 4 80%
nghé céng nghé/téng thu nhap doanh nghiép (%)
Pdéng gop kinh té 9. Tang trwdng GDP/nam (%) 80%
lll. Than | Gidm phat sinh chat thai va | 10. Ty & nudc thai cé hé théng x{r ly nwéce thai 100%
thién | cac chat gy 6 nhiém dam bao quy chuin ky thuat quéc gia (%)
v&i moi 11. Ty 1& khi thai gay 6 nhidm (NO,, SO, TSP) | 5 100%
tru’:ng duoc xt ly dat yéu cau vé mdi truong (%)
tw nhién . . T
) 12. Ty |é chat thai ran dugc thu gom, x& ly dat 4 80%
yéu cau (%)
13. Ty Ié chat thai nguy hai dwoc thu gom, xr | 5 100%
ly dung quy dinh(%)
Gidm cac nguy co gly sy cb | 14. Phat sinh cdc sy c¢6 méi trudng 5 100%
moi truwong
Gidm tac dong c6 hai téi hé | 15. Ty |é cac loai déng, thuc vat nguy cdp, quy | -2 -
sinh thai va da dang sinh hoc | hiém vat bj de doa (%)
Tuén thd phap luat vé bao vé | 16. Ty |é s6 [an vi pham phdp luat vé bdové méi | 5 100%
moi truong trudng/tong s6 Ian ki€ém tra trong nam (%)
IV. Cai | Phat trién va 6n dinh sinh k& | 17. S6 lao déng dwoc tao viéc lam 100%
thiénan | gic khoe, v té 18. Ty 12 lao ddng bi mic bénh ngh nghiép | 5 100%
5'“*1_"3 lién quan d&n méi truong (hé hap, dudng
hoi rudt) (%)
Van hda, gido duc 19. Ty |1é lao ddng duwoc dao tao, tap hudn 4 80%
trong nam (%)
Hoat dong hd tro cong ddng | 20. Ty 1& chi cho cac hoat dong cdng cong (%) 3 60%
21. Ty |& lao d6ng ni tham gia quan Iy (%) 1 20%
Téng 76
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Bdng 4. Két quad tinh diém cdc chi s6 thanh phén

Chi sé thanh phan Piém danh gia Piém muc tiéu
Than thién khi hau 6 15
Than thién moi trwdng ty nhién 26 30
Thuc day tang trwdng va phat trién theo hudng cac-bon thap 25 35
Cai thién an sinh x3 hoi 19 25

Than thién khi hau

35

Cai thién an sinh x3 hoi

Thén thién mai trudng tu nhién

e DB thige 18

—Didm myc tiéu

Thiie ddy tang trrémg va phat trién
theo hudng céc bon thap

Hinh 1. D6 thj phén tich cdc chi sé thanh phén

4. K&t luan

a) Két qua dat duoc

Chi sd danh gia hoat ddong giam nhe phat thai
KNK duwgc xay dywng véi muc tiéu danh gid, gidm
sat tién trinh thuc hién cdc muc tiéu gidm nhe
phat thai KNK, déng thoi cling phan danh dugc
cac dong loi ich vé phat trién bén vitng. Nghién
ctru ky vong rang bd chi s6 s& cé nhitng déng gép
nhat dinh trong viéc cung cap thdng tin phuc vu
xay dwng bdo cdo cap nhat NDC cho Viét Nam.

Hoat dong thi&r nghiém d3 xay dung duoc bo
chi s6 danh gid hoat déng du an thay dién. B6
chi s8 bao gdm 04 chi s6 thanh phan, 17 tiéu
chi va 21 chi thi danh gia. K&t qua tinh toan th
nghiém d3 dua ra diém s6 danh gia téng hop,
diém s6 cac chi s6 thanh phan trén co s& diém
sd cla cac chi thi.

Két qua tinh todn thir nghiém thé hién kha
sat vai thye té: Cac ddng gbp tich cwe clia dur an
duwoc ghi nhan nhu gidm phat thai KNK, tao cong
dn viéc Iam cho lao d6ng dia phwong, giam chat
thai va cac chat gay 6 nhiém,... Bén canh do, cac
tac déng tiéu cuc cling dugc chird nhu dién tich
rirng bi suy giam, da dang sinh hoc bi de doa
dac biét 1a mot sb loai ddng vat nguy cap, quy
hi€m. Chi tiéu vé binh dadng gidi thé hién &ty lé
nir tham gia quan ly cling dat diém kha thap, tuy
nhién diéu nay kha phu hop véi dic trung cong
viéc van hanh cla nha may, doi hoi chuyén mén
sdu vé ky thuat co khi mdy mdc, lam viéc theo
ché& dd ca kip, ...

Qua trinh thu thap di liéu phuc vu cho viéc
tinh todn th(r nghiém khd thuan loi, két qua
tinh todn phan énh sét vdi thyc té. Diéu nay da
khang dinh:
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- Khung b chi s& dua ra 1a hop ly, dé hiéu va
dé phan tich.

- Cac chi thi danh gid duwa ra dam bao tinh
kha thi vé thu thap sé liéu.

- Phuwong phép tinh todn/cho diém déi vai
céc chi thi, chi sé thanh phan va chi s6 téng hop
la phu hop, ré rang va c6 kha nang 4dp dung cao.
b) Khé khdn, bt cdp

Bén canh nhitng két quad dat duoc, thong
qgua hoat dong thir nghiém nhom nghién ctu
nhan thdy mot s& van dé con ton tai, bat cip ma
khi ti€n hanh 4p dung réng rai vao thyc té can
khac phuc, cu thé:

- Do gidi han cua nghién ctru (kinh phi, thoi
gian, con ngudi), sé lwong hoat déng duoc
tién hanh thi nghiém han ché. Do d6, két qua
nghién clru nay chi cd y nghta vé mat th&r nghiém
phuong phdp xdy dwng bd chi sé va danh gia
tién trinh dat duoc cdc muc tiéu dt ra (muc tiéu
giam phat thai, cdc déng lgi ich phat trién bén
vitng), viéc danh gid thlr nghiém déi véi hoat
dong du 4n thiy dién Srépdk 4 chi cé tinh chat
tham khdo.

- Khé khan trong viéc thu thap sé liéu: Cac
chi thj dwa ra la ¢6 can c&, dwa trén co s& muc
tiéu, nhiém vy, gidi phap duwa ra trong cac van
ban quy pham phdp luat va dua trén hé théng
chi tiéu théng ké qudc gia, hé théng chi tiéu cac
b6, nganh. Tuy nhién, chi nhirng chi thi/chi tiéu
c6 trong cac hé théng chi tiéu théng ké (quéc
gia, tinh, huyén, x3, bd, nganh) mai c6 quy dinh
bat budc vé ché& dd bdo cao dinh ky, nhitng chi
tiéu khong nam trong danh muc cac hé théng

chi tiéu théng ké thuwong khéng co s6 liéu thong
ké dinh ky, hodc khéng ap dung. Mét sé chi tiéu/
chi thi mang théng tin nhay cam, lién quan dén
trach nhiém bdi thwong va uy tin cta doanh
nghiép (su c6 vé méi trudng, vi pham phap luat
vé BVMT,...) thudng kho tiép can thong tin.

c) Mét s6 dé xudt, kién nghi

Qua qua trinh thu thap s6 liéu, tinh todn thir
nghiém, nghién cru nhan thay dé han ché nhirng
khoé khan, vudng mac trong viéc sit dung bo chi
s6, mot s6 kién nghi dugc dé xuat déi véi bd
khung chi s6 dé cé thé dp dung thuc t& nhu sau:

- Bd chi s6 khung d3 duwoc thiét k& co tinh
linh hoat theo déc trung cla cac hoat déng
thudc cac linh vue khac nhau (nang lwgng, cong
nghiép, ndng nghiép, LULUCF, chat thai). Viéc ap
dung bd chi s6 d6i vdi tat cd cac hoat ddng can
gilt nguyén 04 nhdm tiéu chi chinh va 17 tiéu chi
cu thé, tly thudc vao dac trung cla tirng hoat
doéng cu thé ma sd lwong céc chi thi duoc luya
chon sé& khac nhau. Tuy nhién, can giéi han so
lwong chi thi d& ddm bao tinh don gian, dé thuc
hién, gidm chi phi tinh toén.

- D8i vdi cac chi thj c6 s6 liéu nhay cam, dé
tranh tinh trang sé liéu bao cdo khdng dlng vai
thyc té, can thu thdp & nhiéu ngudn khac nhau
nhu tir co quan quan ly, diéu tra xa hoi hoc,... dé
cé sy ddi chiéu, sang loc.

- Tuy vao déc thu cla tirng hoat dong ciing
nhu tirng linh viec phat thai khac nhau, cé thé
ap dung trong s6 tinh diém khac nhau déi vdi
cac nhdm tiéu chi tly theo muc tiéu clia hoat
dong/linh vuec.

L&i cdm on: Bai bdo hoan thanh nho sw gitup d& cda dé tai cdp BS “Nghién citru co sé khoa hoc, dé
xudt xdy dwng va dp dung chi s6 ddnh gid hoat déng gidm phdt thai khi nha kinh tai Viét Nam” thudc

Chuong trinh TNMT.201605.26.

Tai liéu tham khao

Tai liéu tiéng Viét:

Chién lwoc quéc gia vé BDKH.
Chién lwoc quéc gia vé Tdng trwdng xanh.

oA WN R
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Chién lwgc phdt trién bén virng Viét Nam 2011-2020.
Chién Iwoc phdt trién kinh té - xd héi giai doan 2011-2020.
K& hoach phdt trién kinh té - xd héi 5 nédm 2016-2020.

Chién lwoc Béo vé méi trirong quéc gia dén ndm 2020.




0 0N

11.
12.
13.
14.
15.
16.

17.

Chién Iwoc phdt trién néng luong tdi tao.
Chién lwoc qudc gia vé qudn ly téng hop chdt théi rdn dén ndm 2025 tdm nhin dén ndm 2050.
Chuong trinh muc tiéu quéc gia vé Sir dung néng luong tiét kiém va hiéu qua giai doan 2012 - 2015.

. Chuong trinh quéc gia vé gidm phdt théi khi nha kinh théng qua han ché mét va suy thodi rirng;

bdo tbn, ndng cao tri¥ lwgng cdc - bon va quan ly bén vikng tai nguyén rirng (Chwong trinh REDD+)
dén ndm 2030.

Dé dn gidm phdt thai khi nha kinh trong néng nghiép néng thén dén ndm 2020.

Quyét dinh s6 43/2010/QP-TTg ngay 02/6/2010 ban hanh hé théng chi tiéu théng ké quéc gia.
Quyét dinh s6 54/2016/QD-TTg ngay 19/12/2016 ban hanh hé théng chi tiéu théng ké cdp tinh,
huyén, xa.

Quyét dinh s6 3201/Qb-BNN-KH ngdy 26/11/2010 ban hanh hé théng chi tiéu théng ké nganh
néng nghiép va phdt trién néng thén.

Théng tw sé 05/2012/TT-BXD ngdy 10/10/2012 ban hanh hé théng chi tiéu théng ké nganh xdy
dung.

Théng tu s6 40/2016/TT-BCT ngay 30/12/2016 ban hanh hé théng chi tiéu théng ké nganh céng
thuong.

Théng tw s6 73/2017/TT-BTNMT ngay 29/12/2017 ban hanh hé théng chi tiéu théng ké nganh tai
nguyén va méi truong.

Tai liéu tiéng Anh:

=

AwnwnN

© 0N,

CCAP, MRV of NAMAs: Guidance for selecting sustainable development indicators.

GermanWatch, The climate change performance index background and Methodology.

IPCC, Climate change 2014.

Karen Holm Olsen, Livia Bizikova, Melissa Harris, Zyaad Boodoo, Frederic Gagnon-Lebrun and
Fatemeh Bakhtiari (2015): Framework for measuring sustainable development in NAMAs.
LEDS-GP 2012, Cameron et al.2014.

OECD (2008), Handbook on Constructing Composite Indicators: Methodology and User guide.

UN (2012), CDM EB69.

UNDP (2014), NAMA SD tool.

Yale University (2013), Environmental Performance Index - EPI.

DEVELOPMENT OF INDICATOR FOR GHG MITIGATION ACTION
ASSESSMENT FOR VIET NAM

Nguyen Thi Thu Ha'¥, Vuong Xuan Hoa?, Tran Thi Bich Ngoc®
@|nstitute of Strategy and Policy on Natural Resources and Environment
@ Viet Nam Insititute of Meteorology, Hydrology and Climate Change
G)Department of Climate Change

Received: 10/7/2018; Accepted 2/8/2018

Abstract: The Paris Agreement is a legally binding document for all countries on climate change.

Reducing greenhouse gas emissions (GHG) is a global responsibility. From 2020 onward, all Parties
participating in the United Nations Framework Convention on Climate Change must implement the GHG
emission reduction targets under nationally determined contribution (NDC).

In practice, countries have been implementing GHG emission mitigation activities based on their own
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ability. Those activities focus mainly on industries/areas with high GHG emissions such as: energy, industry,
transportation, agriculture, land use, land use change, forestry and waste; all in all, aiming to sustainable
development with low carbon emission

In the case of Viet Nam in particular and developing countries in general, the preparation period and
the first phase of implementing commitments on GHG emission mitigation will face certain difficulties and
challenges. Therefore, assessing and monitoring emission reduction targets implementation is necessary
and significant in order to give appropriate recommendations and adjustments in order to achieve the
envisageted objectives.

The study was conducted with the aim of proposing a framework of GHG emission reduction indices for
Viet Nam.

Keywords: Assessment of GHG emission mitigation activities.
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NGHIEN CU’U PHAN VUNG THAY D01 TAI NGUYEN NU'GC MAT
DO THAY POI SU DUNG DAT CHO LUU VUC SONG SREPOK

Nguyén Vin Pai, Nguyén Kim Tuyén, Nguyén Thi Hang, Phan Thj Diéu Huyén
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai 1/8/2018; ngdy chuyén phdn bién 3/8/2018; ngdy chép nhdn ddng 25/8/2018

Tom tat: Mot trong nhitng nguyén nhén chinh édnh huwdng dén su thay déi dong chdy trén lwu vuee séng la
tdc déng cla thay d6i st dung dét. Nghién ctru nay (rng dung phurong phdp GIS két hop vdi mé hinh SWAT
dé ddnh gid tdc ddng cda thay déi st dung dét ndm 2015 va 2020 dén dong chdy mdt va phdn viing thay
déi tai nguyén nwdc mdt cho lwu vire séng Srépbk. Két qud tinh todn cho thdy, sw thay déi st dung dét gitra
kich bén 2020 va 2015 c6 nhiéu bién déng, dadn dén luong nwdc mdt trén lwu vire ciing ¢ sw thay déi trong
mua Iii vé mua kiét. Trong s6 20 viing tai nguyén nuwdc mdt thi chi ¢é 5 viing ¢d tai nguyén nwdc mdt tdng,
15 vung con lai ¢é tai nguyén nudc mdt giam. Tai nguyén nuwdec mdt trén lwu vue séng Srépbk téng manh
& khu vuee phia Bdc nhw viing Khu gitka séng Ya Lp (KG-YALOP) téng khodng 13,88 x 106 m?/ndm va ving
thuong nguén séng Ya Lép (YALOP) ting khodng 6,05 x 10° m?/ndm; va tai nguyén nuéc mét gidm manh &
viing thugng ngudn séng Ea Kréng N6 (TN_KRONGNO) gidm khodng 102,58 x 10° m?/ndm va viing séng la
Hléo (IAHLEO) gidm khodng 65,26 x 10° m*/ndm.

Tir khéa: Thay déi st dung dét, tai nguyén nwdc mdt, mé hinh SWAT, GIS, phén ving, lvu virc séng

Srépdk.

1. Mé dau

Thay d6i st dung dat c6 thé dan dén sy thay
déi chu trinh thdy van va cé tac dong lon dén tai
nguyén nudc. Trong nhitng ndm gan day, nghién
clru vé cac tac dong cla thay déi sir dung dat lén
tai nguyén nudc da thu hat sy quan tdm cda cac
nha nghién clru trén thé gidi. Trong cac nghién cliru
nay, cdc mé hinh thdy van thudng duoc két hop
va&i cac kich ban sir dung dat dé xem xét cac anh
hudng cé thé cé 18n dong chdy trén cac luu vuc.
Nghién ctru vé dnh hudng cla thay déi sir dung dat
[én tai nguyén nudc cling da thu hut duwoc su quan
tam cla cac nha nghién ctru trong nuwdce trong thoi
gian gan day.

Lwu vuc séng Srépdk nam & khodng 11°45’ -
13°15’ v d6 Bac va 107°15’ - 109° kinh dd Pong,
trai dai trén dia ban cac tinh Dak Lik, Dk Nong,
Gia Lai va Ldm Ddng. Luu vuc sdéng Srépdk nam
trén cao nguyén Trung phan Viét Nam va 1a mot
ti€u luu vire phia Dong cla lwu virc Mé Kéng. Trong
nhitng ndm gan day, su thay déi dong chay cling

Lién hé tdc gid: Nguyén Vén Pai
Email: nguyendai.tv@gmail.com

nhu gia tang lwong x8i mon dat, boi lang trong long
séng trén lwu viee dién bién ngay cang phirc tap, de
doa dén dan sinh va méi trudng. Chinh vi vay, van
dé cap bach can dat ra 1a can thiét phai tién hanh
nhitng nghién clru danh gia mot cach dinh lugng,
chi tiét va cu thé mirc d6 anh hudng clia hoat dong
khai thdc, s&r dung tai nguyén dat dai trén luu vuc &
thoi diém hién tai cling nhu dinh hudng quy hoach
trong tuong lai dén tai nguyén dat va nuwéc trén luu
vurc song Srépok.

D& danh gia tac dong cla thay déi sir dung
dat tdi dong chdy mat trén luu vure séng Srépdk
bao cdo da lya chon mé hinh SWAT. Day la cong
cu md hinh d3 duoc ng dung nhiéu trén thé
gidi cling nhu & Viét Nam. Cac két qud cla ng-
hién ctru s& cung cap théng tin vé sy thay d6i
dong chay trong tuwong lai dudi tac déng cla
viéc thay d6i sir dung dat va giup cac nha quan
ly hoach dinh chinh sich quan ly tai nguyén dat
va nwdc cla lwu vure séng Srépok.

2. Phurong phap nghién ciru va sé liéu str dung
2.1. Phuo'ng phdp nghién ciru
Nghién clru nay &rng dung phuong phap GIS
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két hop véi mé hinh SWAT dé dénh gia tac dong
cla thay déi s&r dung dat theo cac kich ban dén

Didu kién ty nhién,
kinh té xa hoi

r

dong chdy mat va phan vung thay déi tai nguyén
nuwdc mat cho lwu vire séng Srépok.

- Ban db dia hinh

- Bén @b hién trang sir dyng dat
- Ban db dat

- 56 ligu khi twong, thiy vin

| Cor s& di ligu Tai nguyén — Mbi trurdmg

+

Phén tich bién déng sir dung gt
Mb& phéng dong chay

PAU RA

S6 ligu vé thay abi dign
tich, phan bé cac loai hinh
sir dyng g4t

Céc thong s6 vé luu lugng
dong chay)

Bénh gid &nh hudng thay dbi sie dung d&t dén luu
Irong déna chav lvu vurc séna

Hinh 1. So' dé ndi dung phuwong phdp nghién ciru

2.2. 56 liéu sir dung

- S8 liéu khi twong thay van theo ngay dén
nam 2015 gdm: Tmax, Tmin, dé 4m, t& d6 gid, s6
gi® ndng, boc hoi, mua tai tai 17 tram do mua
va 9 tram khi twong phan bé trén cling nhu bao
quanh lvu viyc séng Srépok.

- Ban d6 dia hinh DEM 30x30 m.

- Badn d6 dat (thd nhudng) lwvu vuc sdng
Srépok.

- Ban d6 hién trang s dung dat nam 2005,
2010, 2015 va quy hoach st dung dat nam
2020 cla cac tinh Pak L3k, D3k Nong, Gia Lai
va Ldm Pong.

- Ban dd hién trang va quy hoach tai nguyén
nudc cla cac tinh Dak Lak, Dak Nong, Gia Lai va
L4m Ddng.

3. Két qua va thao luin
3.1. Két qud hiéu chinh va kiém dinh
Viéc hiéu chinh bd théng s6 mé hinh SWAT

cho luru vire sdng Srépdk dugce thyc hién véi sd
liéu khi twgng thay van giai doan 2005-2009 va
s6 liéu s&r dung dat nam 2005, véi gid thiét sk
dung d4t trong giai doan 2005-2009 khéng thay
déi so v&i ndm 2005. Viéc kiém dinh bd théng
s6 md hinh SWAT dwoc thyc hién véi s6 liéu khi
twgng thly van giai doan 2010-2014 va s6 liéu
st dung dat ndm 2010, vdi gia thiét twong tu. SO
liéu lvu lwgng nudce thye do tai 5 tram thay van
Ban Pdn, Krong Buk, Cau 14, Giang Son va Dirc
Xuyén trén lvu vye séng Srépdk duwoc st dung
dé danh gia két qua hiéu chinh va kiém dinh bd
thong s6 mé hinh.

Két qud so sanh lwvu lugng thyc do va tinh
todn tai cdc tram Ban Dén, Krdong Buk, Cau 14,
Giang Son va Dlc Xuyén trong giai doan hiéu
chinh 2005-2009 duoc thé hién trén Hinh 2.

BO thoéng s& mé hinh SWAT dugc lya chon
cho lwu vyc séng Srépdk sau khi hiéu chinh
duwoc duwa trong Bang 1.

Bdng 1. Bé théng s6 ctia mé hinh SWAT cho lwu vue séng Srépdk sau khi hiéu chinh

Théng sd M6 ta Gia tri hiéu chinh
Nhé nhat T8i wu L&n nhat
CN2 Chi s6 CN (rng véi diéu kién am Il 35 85,394 98
OV_N Hé s6 nham Manning cho dong chay mat 0,01 0,22795 30
ALPHA_BF | Hé s& triét gidm dong chay ngam 0 0,563 1
GW_DELAY | Thoi gian trir nwdc tAng nwdc ngam 0 37,14 500
CH_N1 Hé s6 nham kénh dan (mm/gi®) 0,01 0,4319 30
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Két qua so sanh lvu lwong thye do va tinh
todn tai cac tram Ban Pon, Krong Buk, Cau 14,
Giang Son va Dlrc Xuyén trong giai doan kiém
dinh 2010-2015 dwoc thé hién trén Hinh 3.

K&t qua danh gia viéc hiéu chinh va kiém
dinh bd théng s& md hinh SWAT cho luvu vyc
sdng Srépok bang chi s& NASH dugc trinh bay
trong Bang 2.
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Bdng 2. Bdnh gid két qud mé phdng dong chdy giai doan hiéu chinh, kiém dinh
tai mét s6 tram kiém tra trén luu vire séng Srépbk

1T Tram Séng Hiéu chinh Kiém dinh
(2005-2009) (2010-2015)
Sai s6 dinh (%) | Chisé NASH | Sai s dinh (%) | Chisd NASH

1 Ban DBén Srépok 1,08 0,86 1,61 0,79
2 Kréng Buk Krong Buk -4,75 0,89 -17,38 0,79
3 Cau 14 Ea krong 1,85 0,9 5,95 0,87
4 Giang Son Kréng Ana 6,91 0,86 -4,65 0,82
5 Plrc Xuyén Krong Kno -1,79 0,88 4,49 0,84

Qua két qua tr Bang 2 va Hinh 2, Hinh 3, ¢
thé thdy duwong quéa trinh lvu lwgng tinh toan
va thyc do tai tram Ban Dén, Kréng Buk, Cau
14, Giang Son, Birc Xuyén kha phu hop. Chi sé
NASH tai nhitrng tram nay vao khoang 0,79-0,9,
sai s8 |éch dinh cla cic tram nay cling dam bao
tiéu chudn cho phép. Nhu vay, qué trinh hiéu
chinh, kiém dinh md hinh SWAT cho luvu vuc
sdng Srépdk dua ra két qua twong déi phu hop.
Vay, bd thong sé cia mé hinh SWAT cho luu vire

séng Srépdk dwoc chap nhan va duoc sir dung
dé tinh todn dong chay cho Iwu virc séng Srépdk
theo cdc kich ban st dung dat khac nhau.
3.2. Két qud tinh todn tai nguyén nwdc mdt
theo 2 kich ban st dung ddt

K&t qua tinh todn tai nguyén nwdc mat giai
doan 1981-2015 theo kich ban hién trang sl
dung @4t ndm 2015 va 2020 cho luu vic sdng
Srépok duwoc thé hién trong Bang 3, Hinh 4,
Hinh 5

Bdng 3. Phén phéi lwu lugng, téng lwvong dong chdy thdng trung binh thoi ky 1981-2015 trén luu
virc séng Srépbk theo 2 kich bdn

Kich Thang | 1l 1 v \") Vi Vil VI IX X XI Xl
ban
2015 tonn 156,0 42,8 50,0 59,4 329,3 576,4 | 1608,1 | 2710,6 | 3216,2 | 2771,8 | 1521,7 | 662,6
(10°m?)
- 11,6 3,5 3,7 4,6 24,6 44,5 120,1 202,4 248,2 207,0 117,4 49,5
(m?/s)
2020 W, 160,8 42,9 45,8 50,9 292,5 535,5 | 1545,4 | 2632,6 | 3157,1 | 2745,4 | 1524,1 | 673,3
(10°m?)
thnn 60,02 17,75 17,11 19,63 109,2 206,6 577 982,9 1218 1025 588 251,4
(m?/s)
W(10° m?) W(10°m?)
30000 3500
¥ =-9,3004x + 32287
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Hinh 4. Qud trinh thay déi téng luong dong chdy ndm va
phdn phéi téng lwgng dong chdy trung binh thoi ky 1981-2015 - Kich bén 2015
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Hinh 5. Qud trinh thay déi téng lwgng dong chdy ndm
va phén phéi téng lwong dong chdy trung binh thoi ky 1981-2015 — Kich bén 2020

K&t qua tinh todn cho kich ban ndm 2015 cho
thay: Dong chay trén luvu viec cé xu huwdng gidm
qua cic nam. Trong ndm, dong chay trén toan
[wu vue Srépok phan thanh 2 mua rd rét: Mua I
va mua can. Mua |G bt dau tir thang VIl va két
thuc vao thang XI, mua can bat dau tir thang XII
va két thuc vao thang VI ndm sau. Téng lugng
dong chady hang nam 13 13,7 ty m3. Téng lvong
dong chdy trong 5 thang mua |G (VII-XI) cda lwu
vure sdng Srépok chiém 86,3% tong luvgng dong
chdy ndm, tdng lwvong dong chady mua kiét (XII-
V1) chiém 13,2%. Téng lvgng dong chay 3 thing
kiét nhat (cac thang Il, Ill, IV) chiém 14% téng
lwgng dong chay ca nam. Thang IX dong chay
dat cwc dai nhat, chiém 23,5% tong lwong dong
chdy ndm, dong chay nhé nhat thuwong xay ra
vao thang Il va thang IIl.

Da6i vai kich ban quy hoach 2020, mua |ii
cling bat dau tr thang VIl va két thac vao
thang XI, mua can bat dau tir thang X1l va két
thdc vao thang VI ndm sau. Tong lvgng dong
chdy trong 5 thang mua |G (VII-XI) cta lwu
vuwc séng Srépok dat 11.605,4 triéu m? chiém
86,56% tong lugng dong chady ndm, téng
lwgng dong chdy mua kiét (XI1-VI) dat 1.802
triéu m3 chiém 13,44% t6ng lwgng dong chay
nam, téng lvong dong chay 3 thang kiét nhat
(cdcthang I, III, IV) dat 140,07 triéu m? chiém
1,04% téng lwvgng dong chdy cd ndm. Thang
IX 13 thdng dong chdy dat cwc dai nhat dat
3158,12 triéu m? chiém 23,55% téng lugng
dong chdy ndm, dong chdy nhé nhat thuong
xay ra vao thang Il dat 43,38 triéu m? chi
chiém 0,32% téng lvgng dong chay nam.
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3.3. Bdnh gid tdc déng cla thay déi s&¢ dung
dét dén tai nguyén nwérc mdt

Céc loai hinh st dung dat qua hai kich ban
2010 va 2015 cb nhiéu bién dong. So vdi kich
ban 2015, & kich ban 2020, dién tich dat ndng
nghiép tang 1,38%, trong dé thi dién tich trong
cay lau ndm va trong cdy hang nam giam lan
lwot 1a 2,09% va 3,24%, nguoc lai, dat 1am
nghiép tang 6,71%. Theo quy hoach dén nam
2020, dién tich cdc nhém dat ting bao gdm dat
phi ndng nghiép (0,06%) va dat séng sudi va mat
nuwdc chuyén dung (0,55%). Nguoc lai, dién tich
dat & va dat chua st dung gidm 1an lvot 13 1,3%
va 0,69%. Diéu nay din dén lugng nuwéc mit
trén luu vuece cling cé sy thay déi trong mua I
va mua kiét.

Dua vao Hinh 6 cé thé nhan thay dién bién
Iwu lwong nudce trén lru vue & hai kich ban kha
tuwong déng nhau, mdc du cé nhitng ndm luu
lrong nwdce co sy chénh léch nhau gilra hai kich
ban. Vao mua Ii, lvgng nuwdc & kich ban quy
hoach 2020 giam so vd&i kich ban 2015. Nguyén
nhan la do & kich ban 2020, dién tich dat s
dung cho ndng nghiép trong d6 ¢ dién tich dat
|am nghiép tdng manh dan dén kha ning gii
nudc nwdc trong mua I sé tang, lam giam dong
chay mat. Bén canh do, trong mua kiét, lvgng
nudc trén lwu veee & kich ban 2020 so vai 2015
khong co sy chénh [éch qua I&n.

Theo Hinh 7 cé thé thay rang, tong lwong nudc
trén luu vuc & nam quy hoach 2020 so vd&i ndm
2015 tang tlr cac thang I- Il, thang XI-XII va giam tlr
thang Il dén thang X. Trong mua 1T, t&r thang VII-
thang Xl lvgng nwéce giam & hau hét cic thang va




Bdng 4. Sw thay déi vé dién tich cdc loai hinh st dung dét tai cdc ndm 2015 va 2020

1T Cac kiéu slr dung dat 2015 % 2020 % Tang/
Dién tich Dién tich giam
(ha) (ha) (%)
1 | Pat néng nghiép 1.606.750 87,56 1.632.131 88,95 1,38
Tréng cay hang nam 293.876 16,02 255.578 13,93 -2,09
Trong cdy l1au ndm 563.393 30,70 503.905 27,46 -3,24
D4t 1am nghiép (dat rirng) 749.482 40,84 872.647 47,56 6,71
2 | D4t phindng nghiép 25.477 1,39 26.496 1,44 0,06
3 | pato 124.201 6,77 100.336 5,47 -1,30
4 | DAt chuva st dung 51.912 2,83 39.342 2,14 -0,69
5 | DAt s6ng sudi va mat nwdc chuyén dung 26.628 1,45 36.664 2,00 0,55
Téng cong 1.834.969 100 1.834.969 100
o {10} Difa bién tong hryng nui trung Wik nin Wiy Phin phéi tong lwgng nuc thing trung binh nhiéu nim
——2M5 2000
75000 === 2020 1800
n A 1600
20000 & 3 & 1400 -
1200
15000 2000
80
10000 0
w0 40
V s N 0
o L . Nim R S e
1980 1983 1986 1389 1992 1995 198 2001 2004 3007 2010 2013 3016 oo ViV v X X

Hinh 6. Dién bién va phén phdi téng lwong nuwdc trén lwu vure séng Srépdk thoi ky 1981-2015
theo kich ban hién trang s dung dét 2015 va 2020

Hinh 7. Thay déi dong chdy thdng tai ctra ra lwu vire séng Srépék trung binh thoi ky 1981-2015
do thay déi SDP ndm 2015 va 2020

chi tdng vao thang cudi mua 0 13 thang XI. Trong
mua kiét tr thang XlI dén thang VI, lvong nudc
tang & 3 thang dau va giam trong cac thang con lai.

Nghién ctru cling da xay dung cac phuong
trinh hoi quy da bién thé hién madi quan hé giira
sy thay d6i tai nguyén nudc mat cla tirng thang

va ca ndm vai sy thay déi clia cdc nhédm st dung
dat nam 2020 so véi 2015. Theo két qua xac dinh
hé s6 cua cac bién thay déi st dung dat nam
2020 so vdi 2015 ddi véi sy thay ddi tai nguyén
nudc mat cho tirng thang va nam trung binh thoi
ky 1981-2015 trén lwu vuee Srépdk, nhém sir dung
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dat tréng cdy hang ndm cé quan hé déng bién vai
sy thay d6i tai nguyén nudc mat trong cac thang
tlr thang Il dén thang X va quan hé nghich bién
tir thang X1 dén thang Il ndm sau. Nhdm s dung
dat1am nghiép (dat rirng) cé quan hé nghich bién
tir thang Il dén thang X va quan hé déng bién
tlr thang X1 dén thang Il ndm sau. Nhdm st dung
dat trong cdy 1au ndm cé quan hé déng bién tir
thang lll dén thang Xl va nghich bién tir thang Xl
dén thang Il ndm sau. Nhém dat phi néng nghiép
c6 quan hé doéng bién tir thang Il dén thang VI
va quan hé nghich bién tir thang VIl dén thang |
nam sau. Nhom dat & cé quan hé déng bién tur
thang 1ll d&n thang VIl va quan hé nghich bién tir
thang IX dén thang Il ndm sau. Nhém dat chua
st dung cé quan hé déng bién trong thang Il dén
thang IX va quan hé nghich bién trong cac thang
con lai. Nhédm déat séng sudi va mat nudc chuyén
dung cé quan hé déng bién tir thang V dén thang
X1 va quan hé nghich bién tir thang XIl dén thang
IV ndm sau.

Su thay déi dién tich cdc nhom sir dung dat
gitta nam 2020 so v@&i 2015 trén luu vye song
Srépok cé quan hé tuong déi chat ché véi sy
thay ddi tai nguyén nuwdc mat trén lwu vuc vai
hé s6 tuwong quan dat tir 0,60 dén 0,93.

3.4. Két qua phén ving thay déi tai nguyén
nwd’c mat

Trén co s& két qua tinh toan su thay doi tai
nguyén nudc mat &ng voi sy thay déi st dung
dat ndm 2020 so vdi ndm 2015 cla cac vung
tai nguyén nudc mat trén lvu vuc séng Srépok,
bai bdo d3 s&r dung phuwong phéap GIS va chéng
xép ban d6 dé xay dwng ban d6 phan vung thay
déi tai nguyén nuwdc mat lwvu vue séng Srépok
do thay d&i str dung dat nam 2020 so v&i nam
2015. K&t qua xay dwng ban d6 phan vung thay
déi tai nguyén nudc mat luu vire séng Srépdk do
thay d&i str dung dat ndm 2020 so v&i ndm 2015
duwoc thé hién trén Hinh 8.

Theo két qud tinh todn & Bang 5 va Hinh 8 vdi
sy thay déi sir dung dat quy hoach ndm 2020 so
v&i hién trang nam 2015, tai nguyén nudc mat
hau hét giam trén lwu vee séng Srépdk. Trong s6

20 vlung tai nguyén nudc mat chicd 5 ving cd tai
nguyén nwdc mat tdng do thay déi sir dung dat
va chi cd 1 vung tdng manh, 15 vung con lai cé
tai nguyén nudc mat giam véi nhiéu vung giam
manh. Do sy thay d&i s dung dat, tai nguyén
nuwdc mat trén luu vire sdng Srépdk tding manh &
khu vire phia Bac cta lvu ve séng nhu vung khu
gilra song Ya Lop (KG-YALOP) tang khodng 13,88
x 10° m3/ndm va vung thuwong ngudn séng Ya
Lop (YALOP) tang khodng 6,05 x 10° m3/nam; va
tai nguyén nudc mat giam manh & vung thuong
ngudn séng Ea Krong N6 (TN_KRONGNO) giam
khoang 102,58 x 10° m3/nam va vung Séng la
Hléo (IAHLEO) gidm khodang 65,26 x 10° m3/nam.
4. K&t luan

Bai bdo d3 sir dung md hinh SWAT dé tinh
todn tai nguyén nudc mat cho lwu vyc séng
Srépok theo 2 kich ban s&r dung dat 2015 va
2020. K&t qua tinh todn cho thay, SWAT cac loai
hinh str dung dat qua hai kich ban 2015 va 2020
c6 nhiéu bién dong, dan dén lwong nuwdc mit
trén luu vuec cling cd sy thay déi trong mua I
va mua kiét. Vao mua I, lwgng nudce & kich ban
quy hoach 2020 gidm so véi kich ban 2015, do
dién tich dat 1am nghiép tdng manh & kich ban
2020 dan dén kha nang gilt nudc trong mua Il
sé tang, lam giam dong chay mat.

Su thay dé&i dién tich cdc nhédm st dung déat
gitta nam 2020 so vai 2015 trén lwu vuc séng
Srépdk cd quan hé tuong ddi chat ché vdi su
thay d&i tai nguyén nwdc mit trén lwu vyc vai
hé s6 twong quan dat tir 0,60 dén 0,93.

Trong s6 20 vung tai nguyén nwdc mat thi chi
€6 5 vlng cé tai nguyén nwdc mat tang, 15 vung
con lai cé tai nguyén nwdc mat gidam. Tai nguyén
nudc mat trén lwu vre sdng Srépdk tdng manh &
khu vire phia Bac nhu vung khu gitra song Ya Lop
(KG-YALOP) téng khodng 13,88 x 10° m3/ndm va
vung thugng nguén séng Ya Lop (YALOP) tang
khoang 6,05 x 10° m3/nam; va tai nguyén nudc
mat gidm manh & vung thuong ngudn séng Ea
Kréng N6 (TN_KRONGNO) giam khoang 102,58
x 10° m3/nam va vung song la Hléo (IAHLEQ)
gidm khoang 65,26 x 10° m3*/nam.

Lo cdm on: Nhém tdc gid xin chdn thanh cdm on dé tai nghién ciru khoa hoc va phdt trién céng nghé
cdp B6 “Nghién ctru ddnh gid tdc déng cda thay déi st dung dat dén tai nguyén nuwée lwu vure séng Sé

San - Srépbk” dd hé tro dé thurc hién bai bdo nay.
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Bdng 5. Thay déi téng lwong nwdc trung binh nhiéu ndm (10° m?) cda 20 ving trén lwu vuee séng Srépdk

t*ng vdi kich ban thay déi st dung dét ndm 2020 so vdi nédm 2015

T Ving | ] m \'} Y VI Vil VI IX X X1 Xil Nam

1 |Thuong ngudn séng | 1,544 | 0,426 | -0,478 | -0,608 | -7,865 | -10,74 | -21,39 | -29,02 | -22,93 | -12,84 | -1,357 | 2,672 | -102,6
Ea Kréng NO

2 | Song Ea Kréng NO Da 0,038 | 0,044 | -0,005 | -0,156 | -0,366 | -0,399 | -0,162 | -0,059 | -0,264 | -0,281 | -0,306 | -0,100 | -2,017

3 | Khu gitta 1 song Ea| 0,954 | 0,037 | -1,047 | -2,149 | -7,607 | -8,295 | -12,2 -12,4 | -7,588 | -1,932 | 2,177 | 2,645 | -47,5
Krong N6

4 | Thwong nguén séng | -0,062 | -0,016 | -0,018 | -0,060 | -0,121 | -0,017 | 0,414 | 0,229 | 0,019 | -0,141 | -0,165 | -0,155 | -0,093
Ea Krong A Na

5 | Song Ea Krong Pach 0,381 | 0,090 | -0,097 | -0,023 | -1,896 | -2,765 | -6,431 | -8,784 | -6,763 | -3,429 | -0,219 | 0,666 | -29,3

6 | Song Ea Kréng Bong 0,330 | 0,076 | -0,059 | -0,058 | -1,092 | -1,733 | -4,806 | -6,038 | -4,042 | -1,441 | 0,407 | 0,843 | -17,6

7 | Khu gitta 1 song Ea| 0,073 | 0,008 | -0,036 | -0,013 | -0,507 | -0,715 | -1,404 | -2,112 | -1,738 | -1,106 | -0,192 | 0,099 | -7,643
Krong A Na

8 | Sbéng Ea Pudr 0,091 | -0,007 | -0,154 | -0,425 | -0,962 | -0,596 | 0,617 | 0,899 | 0,681 | 0,587 | 0,440 | 0,304 | 1,475

9 | Khu giita 2 song Ea| -0,268 | -0,035 | -0,065 | -0,066 | -0,917 | -1,201 | -1,785 | -3,351 | -4,034 | -3,188 | -1,858 | -0,966 | -17,7
Krong A Na

10 | S6ng bak Sour -0,161 | 0,005 | 0,216 | 0,602 | 0,808 | 0,122 | -1,378 | -3,229 | -3,077 | -2,562 | -1,333 | -0,656 | -10,6

11 | Khu gilta 2 s6ng Ea | -0,054 | 0,039 | 0,195 | 0,520 | 0,701 | 0,151 | -1,020 | -2,793 | -2,836 | -2,324 | -1,061 | -0,416 | -8,899
Krong N6

12 | Khu gilta 3 s6ng Ea | 0,077 | -0,016 | -0,053 | -0,054 | -0,592 | -0,685 | -0,735 | -1,362 | -1,337 | -0,813 | -0,094 | 0,146 | -5,516
Krong N6

13 | S6ng bak Kling 0,200 | 0,009 | -0,164 | -0,406 | -1,054 | -0,877 | -0,904 | -0,561 | -0,087 | 0,465 | 0,687 | 0,576 | -2,116

14 | Séng bak Kén va bak | 0,109 | 0,017 | -0,027 | -0,022 | -0,234 | -0,443 | -1,300 | -1,381 | -0,630 | -0,191 | 0,243 | 0,289 | -3,570
Klau

15 | Khu gilta 4 s6ng Ea | 0,000 | -0,004 | 0,007 | 0,001 | 0,009 | 0,010 | 0,029 | -0,226 | 0,105 | 0,062 | -0,004 | -0,018 | 0,071
Krong N6

16 | Song Prec Bac Dam 0,038 | 0,015 | -0,008 | -0,016 | -0,233 | -0,305 | -0,536 | -0,820 | -0,710 | -0,456 | -0,100 | 0,040 | -3,092

17 | Séng Prec Drang 0,270 | -0,007 | -0,383 | -0,982 | -2,242 | -1,485 | 0,316 | 2,106 | 2,280 | 2,384 | 1,660 | 1,049 | 4,967

18 | Thwong nguén séng | -0,416 | -0,106 | 0,071 | 0,025 | 1,759 | 1,744 | 0,393 | 1,616 | 1,771 | 0,943 | -0,758 | -0,988 | 6,052
Ya Lop

19 | Séng la Hléo 2,532 | 0,173 | -2,108 | -4,784 | -16,00 | -14,75 | -14,51 | -16,03 | -10,39 | -1,633 | 5,752 | 6,486 | -65,26

20 | Khu gitta séng Ya L6p | -0,841 | -0,168 | 0,066 | 0,109 | 1,644 | 2,072 | 4,146 | 5,334 | 3,448 | 1,096 | -1,345 | -1,682 | 13,88
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RESEARCH OF ZONING SURFACE WATER RESOURCE CHANGE CAUSED
BY LAND - USE CHANGE IN SREPOK RIVER BASIN

Nguyen Van Dai, Nguyen Kim Tuyen, Nguyen Thi Hang, Phan Thi Dieu Huyen
Viet Nam Insititute of Meteorology, Hydrology and Climate Change

Received: 1/8/2018; Accepted 25/8/2018

Abstract: One of the main reasons of the change in river basin flows is the impact of land - use change.
This study used GIS and SWAT models to assess the impact of landuse change in 2015 and 2020 on
surface flows and zoning surface water resources change in Srepok river basin. Result shows that the
landuse change in 2020 and 2015 scenarios have many fluctuations, leading to the change of water flows
in flood and drought seasons. In flood seasons, water flow in the 2020 planning scenario is lower than that
of the 2015 scenario due to an increase of forestry land area. Out of 20 surface water resources areas, only
5 will have increasing surface water resources, while the remaining 15 are on a falling trend. Surface water
resource in Srepok basin increases significantly in the North such as the center of Ya Lop river (KG-YALOP)
increases approximately 13.88 x 10° m3/year and the upper of Ya Lop river increases approximately 6.05
x 10° m3/year, while surface water decreases significantly in the upper of Ea Krong No (TN_KRONGNO) by
approximately 102,58 x 10° m3/year, and in la Hleo river by approximately 65.26 x 10° m?/year.

Keywords: Land use change, surface water resources, SWAT model, GIS, zoning, Srepok river basin.
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NGHIEN cU’U DE XUAT BO CHi THI PANH GIA MUCc O RUI RO
DO LU QUET CHO LU'U VU'C SONG MIEN NUI VIET NAM

Hoang Van Pai, Pham Thi Hién Thuong, Nguyén Manh Thang, Bui Van Hai
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi hdu

Ngay nhén bai 3/9/2018; ngay chuyén phdn bién 4/9/2018; ngdy chdp nhén ddng 25/9/2018

Tém tat: Li quét dd gdy ra nhifng tén thdt nghiém trong vé ngudi, tai sén va hdy hogi méi trurong séng.
Viéc nghién ctru vé ddnh gid mire dé rdi ro do i quét cho lwu vire séng mién ndi tré nén rét cén thiét, trong
dé, viéc xdy duwng va thiét Iap bd chi thi ddnh gid mirc @6 rui ro do Ii quét cé vai tro hét sirc quan trong la
co' s& dé tinh todn, thanh Iap bén db rui ro do 1i quét, tir d6 , dé xuét cdc gidi phdp trng phé twong thich. B6
chi thi ddnh gid mure d6 rdi ro do I quét cho lwu vire séng mién nui dwoc xdy dung trén co sé ké thira cdc
nghién ctru & trong va ngodi nudc, két hop vdi viéc tham vén chuyén gia dé dua ra b chi thi ddng tin céy,
6 tinh tng dung cao. Nghién citru ndy da xdy dwng va thiét 1ap duoc 6 chi thi thanh phén hiém hoa (H); 4
chi thj thanh phén murc dé phoi bay trirdc hiém hoa (E) va 68 chi thj thanh phdn tinh dé bj tén thwong do i

quét (V) trén lwu vure séng mién nui.

Tir khéa: Lii quét, hiém hoa, phoi nhiém, dé bj ton thurong, bé chi thi.

1. Patvan dé

Viét Nam 1a mot trong nhitng qudc gia nam
trong khu vuc thwong xuyén bi anh huwédng cla
cac thién tai, trong dé dac biét la hién twong |
quét. Trong diéu kién bién ddi khi hau toan cau
thi 10 quét ngay cang trd nén nguy hiém, khéc
liét hon. LU quét thuwong xay ra & lwu vuc cac
séng sudi nhd mién ndi, cé dd déc 1én, mat lwu
vue bj phong hod manh, két cdu kém, gay tén
that nghiém trong vé ngudi, co s& ha tang, méi
trwong sinh thai va anh hudng dén sinh ké cla
cdng déng mién nui. Do mirc d6 thiét hai va tan
suat xuat hién cha |0 quét ngay cang gia tang,
céc giai phép cu thé phong chéng va gidm nhe
thiét hai do |U quét gay ra la moét trong nhirng
uwu tién hang dau trong quy hoach phat trién
kinh té - x3 hoi tai cic dia phwong mién ndi cla
nudc ta.

Trén thé gidi, viéc nghién ciru danh gid rai
ro do I va It quét dién ra twong d6i mudn. Cac
nghién ctru tuy khac nhau vé lya chon chi thi,
phuong phap xac dinh rdi ro nhung déu st dung
phuong phap chi s& bang cach xac dinh trong

*Tdc gia lién hé: Hoang Vién Dai
Email: daihydro2003@gmail.com
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s cac yéu td cau thanh rdi ro. Cho dén nay, van
chua cé mét phuwong phap chung cé thé ap dung
cho tat ca cac hé théng luu vue sdng. Ngoai ra,
do su han ché trong xac dinh cac chi thj hiém
hoa, mirc do phoi bay trwdc hiém hoa, tinh dé
bi t6n thuong nén két qua dat dugc cé do chinh
xac chua cao. Dong thoi, viéc danh gia rui ro do
It quét trong béi canh bién ddi khi hau va viéc
st dung da dang cac chi thi vé cd mat ty nhién
va xa hdi chwa duoc trién khai, thuc hién mét
cach day dd va tich hop.

& Viét Nam, céc cobng trinh nghién clru vé
danh gia rdi ro chd yéu do 1T va mot vai loai thién
tai khac. Cac nghién ctru trudc day vé [T quét
thuong tap trung dé xuat cac giai phap, nhw
xay dung bdn d6 phan vung IT quét, xay dwng
hé théng canh bdo sé&m, tuyén truyén nang cao
nhan thirc cda nguwdi dan trong vung cé nguy co
cao xay ra I quét,... nhung viéc danh gia rdi ro
do IT quét chwa duwoc nghién ctru.

Bén canh viéc lya chon phuong phdp danh
gia rhi ro do |G quét thi viéc xem xét, lya chon
cac yéu td chi thi cling rat quan trong, quyét
dinh tinh hop ly, hiéu qua cling nhu d6 chinh xac
trong danh gia rdi ro do It quét. Dya trén mirc
d6 san co ctia ngudn s liéu, sy phl hop véi diéu
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kién va hoan canh dia phuwong cling nhu bam
sat cac chién lvgc phat trién kinh té - xa hoi cla
lwu vire nghién ciru dé lya chon bd chi thi. Cac
chi thi dwoc xay dwng dwa trén ké thira trong va
ngoai nudc, két hop vdi phuong phap diéu tra
phdng van tryc ti€p va tham van chuyén gia.

2. Phuong phap nghién ctru
2.1. Co sé& dé xudt bé chi thi cho cdc tiéu chi
thanh phdén rdi ro do lii quét

Vanessa Cancado va cdng sy tinh toan rui ro
It lut bang phuong phap chi s6 thong qua xac
dinh chi s& hiém hoa va tinh dé& tén thuong.
R = H x VT, trong d6 R |a rui ro; H 13 hiém hoa
dai dién cho cdc d3c diém cua IG: Van téc dong
chay, d6 sdu ngap lut, 1a ham cda d6 siu nudc
It va van téc It VT 1a tinh dé bj t6n thuong dan
58, duoc tinh bang cdng thire VT = f (E, 1) két hop
ttr hai chi s6 dé bj tén thuong xa hoi (E) va tac
dong (1). Trong do, chi s6 E dé cap dén thu nhap
va gido duc, chi s6 | dai dién cho cac yéu t6 lam
tang tac dung bat lgi cla IT lut nhu ngudi gia,
tré em, ngudi bénh,... ti€p xuc vdi Id [6].

Theo S. Kim, C. A. Arrowsmith, J. Handmer,
viéc lya chon chi thi phy thudc nhiéu yéu té,
trong dé chi thi phai phan anh déc trung cla
thién tai/hiém hoa, ddng thoi chi thi cling can
cho thdy mirc d6 phat trién trong khu vuc, cac
dac trung van hoa va x3 hoi - kinh té& [13].

Theo Ulrike Weiland rii ro dugc xdc dinh
bang cong thirc R = f(H,E,V), trong d6 (H) 1a hiém
hoa gdbm cdc yéu t6 chi thj vé lvong mua, dong
chdy mat, strc chira long séng, d6 sdu nudc
1T, 16p phl thyc vat va sir dung dat, dia hinh
duoc xac dinh bang mé hinh thay vin, thly luc;
Céc chi thi mirc d6 phoi bay (E) gbm s6 lugng
ngudi trong khu viee nguy hiém, co s& ha tang
quan trong & khu vuc xay ra I, dugc xac dinh
bang phan tich GIS, diéu tra dan s& va dit liéu
vién tham. Cac yéu td chi thij cla tinh dé bj t6n
thuong (V) gdbm vi tri nha &, vat liéu xay dung
nha &, kién thirc vé bién phdp bao vé, kinh
nghiém cla nguwdi dan vdai li, cong trinh bao vé
1T, d6 tudi, mat dé dan s, ty & cay xanh, gido
duc, viéc lam. Céc yéu td cta V dugce xac dinh tir
dit liéu diéu tra dan s6, bang cau hdi va dir liéu
vién tham [14].

Christopher T. Emrich tién hanh danh gia rai

ro 1T quét theo chi s6 |G quét tiém nang. Chi sé
It quét tiém nang (FFPI) dugc xac dinh dwa vao
cdc yéu t6 d6 ddc, st dung dat, loai dat va do
che pht rirng [7].

2.2. Tiéu chi lwa chon chi thj

Céc chi thj phadi ddm bao mot s6 yéu ciu sau:
Chuyén tai va cung cap théng tin can thiét; thé
hién mrc do dai dién cda chi thi trong cdc thanh
phan cda hiém hoa (H), mirc d6 phoi bay trudc
hiém hoa (E) va tinh dé bj tn thuong (V); s6 liéu
dung dé tinh todn cac chi s& phai thu thap duwoc
tlr cdc ngudn thdng ké chinh théng; chi tiét va cé
do tin cay cao; don gian, dé ap dung; so liéu cé
thé cap nhat theo chu ky.

Quy trinh xdy dyng bd chi thi gdbm 4 budc
chinh: Budc 1: Diéu tra khao sat, diéu tra x3 hoi
hoc, thu thap tai liéu sdn cé vé kinh t& x3 hdi
khu vic nghién ctru; Budc 2: Kiém tra va phan
tich cac dit liéu thu thap trong qué trinh diéu tra
khdo sat; Budc 3: Tham van cac bén lién quan
dé xac dinh céc chi thi quan trong; Budc 4: Tham
van cac bén lién quan dé sang loc va lya chon
cdc chi thi H, E, V. So d6 quy trinh xay dung bd
chi thi dwoc trinh bay trong Hinh 1.

Piéu tra khdo

sat
Didu tra xd héi —‘ Thu thip, kiém

hoe J kéva philn tich
dir liéu
Tdi ligu sdn c6 l

véKT - XH Xic dinh cic chi
thi quan trong
Xdc dinh va tham
l vdn cde bén lién
quan

Sang lgc, xdc dinh
chi thi H, E, V

Hinh 1: Quy trinh xdy dwng chi thj

2.3. Thiét Idp chi thi ddnh gid thanh phén hiém
hoa (H)

Hiém hoa la sy xuat hién tiém tang cla cac
hién twong ty nhién hoac do con nguwoi gay ra
cé thé gay thuong tat, chét ngudi hodc anh
hudng strc khde, 1am hu hai hodc mat mat tai
san, co s& ha tang, sinh k&, cung cap dich vu va
tai nguyén moi trwong [11].

DE& danh gid hiém hoa IT, 10 quét, da c6 nhiéu
nghién clru trén thé gidi va tai Viét Nam d3 tinh
todn véi cac phuong phap nhu:
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- Elsayad M.A [8] va cdng su cho rang | quét
xay ra khi lwgng mua vai cwong dé 1én, kha
nang tham cda d4t thap, d6 déc cao. Do dé, céc
yéu t8 hiém hoa chinh dugc lwa chon 1a muc
nuéc va khad ndng thdm cua dat.

- Nghién cru cla Ulrike Weiland [14], hiém
hoa dugc xac dinh dua vao cac chi thi vé luvong
mua, dong chdy mat, strc chira long séng, d6
sdu nudc I, 16p phd thyce vat va st dung dat,
dia hinh.

- Trong nghién ctru John Porter [12], H bao gébm
cac chi thi: Xac suét (H1), d6 sau ngép lut (H2), va
van t8c clia dong chay (H3), duoc bidu dién dudi
dang phuong trinh sau: H = f (H1, H2, H3).

Theo cdc tai liéu nghién ciru vé I quét tai
Viét Nam [1, 2, 3, 4, 5], nguyén nhan hinh thanh
I quét duoc chia thanh cdc nhdm nhan t6 it
bién d6i, bién ddi cham va bién d&i nhanh.
Trong nghién ctu nay, nhém téc gia cling xem
xét danh gid nguy co IT quét (H) bao gbm cac
yéu t6: Nhdm nhan t& bién d8i nhanh (H1),
nhém nhan t8 it bién d6i (H2), dwoc biéu dién
duwdi dang phuong trinh sau: H=f (H1,H2)

Trong d6, H1 xem xét d6 anh huédng cla cac
nhan t6 mua, dong chdy mat; H2 1 mét ham
duoc tinh todn tr cdc nhan t6 phu vé diéu kién
mat dém, dia hinh. Nhdm cac nhan t6 bién doi
cham tham gia vao qua trinh hinh thanh I quét
khi qud trinh bién d6i vuot qua mot “ngudng”
nao doé. “Ngudng” cla tirtng nhan té 1a mot
khodng kha réng vi [T quét hinh thanh do nhitng
t6 hop khac nhau cla cic nhan té.

2.4. Thiét Iép chi thj danh gia thanh phén muc
dé phoii bay trwdrc hiém hoa (E)

Murc d6 phoi bay trwdc hiém hoa la sy hién
dién cta con ngudi, hoat déng kinh t&, x3 héi,...
& nhirng noi cé thé chiu nhitng anh hwéng bat
lgi b&i cac hiém hoa va vi thé sé bi ton hai, mat
mat, hu hong tiém tang trong twong lai [11].

Cac chi thj cta thanh phan phoi bay trudc
hiém hoa (E) dac trwng cho mirc d6 anh hudng
cla bé mat hé théng khi tiép xuc truc ti€p vdi
hiém hoa Il quét. Do khdc nhau vé ciu tric, dac
tinh cia mdi mot dic trweng bé mat nén khi tiép
xuc vai thién tai 10 quét mirc d6 anh hudng 1a
khac nhau. Céc hién trang bé mat khi ti€p xuc
v&i hiém hoa I quét cé thé bj tdn hai, mat mat,
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hu hdng tiém tang trong twong lai va chua chic
d3 bi t6n hai (néu dic trung bé mat tiép xuc
v&i hiém hoa Il quét d6 cé di kha ndng phong
chéng vi du nhu: nha clra trong vung T quét
nhung cé cdu truc kién cd,...). Nhitng dit liéu
bé mat nhu hién trang s& dung dat, hién trang
co s& ha tang,... cé thé duoc khai thac tir nhiéu
nguodn san co.

D{t liéu thu thap dé xac dinh gia tri bién sl
dung dat dugc téng hop tir ban do sir dung dat
cla cac S& Tai nguyén va Moi truong clia cac dia
phuwong thudc lwu vire séng mién ndi.

Theo ban d6 hién trang si dung dat d3 thu
thap, gbm c6 4 loai dat: Nha clra giao thong, dat
néng nghiép, dat IAm nghiép, dat trong va nui
da. Mdi loai dat theo mdrc dd rdi ro do thién tai
1T quét s& dugc gdn mot gid tri xac dinh tir 1 dén
4. Nha clra giao thong: 4; dat ndng nghiép: 3,
dat 1am nghiép: 2; va dat tréng va ndi da: 1.

Bang phan mém Arcgis, |&p ban do st dung
dat s& dugc chuyén thanh raster, tuvong ng
moi pixel 1a 30m (kich thudc pixel cell dwoc xac
dinh d6ng nhat cho tat ca céc 1&p dir liéu dé xac
dinh rai ro).

Twong tw v&i ban d6 mat d6 dan s6, moi mot
pixel s& xac dinh dugc mot gia tri mat d6 dan sé.

S dung phuong phép tinh trong sd cua
lyengar-Sudarshan dé xac dinh trong sé cho céc
chi thi mirc d6 phoi bay trudc hiém hoa.

2.5. Thiét Idp chi thj danh gid thanh phén tinh
dé bij tén thwong (V)

Pinh nghia trwdc day cha IPCC [11] ¢ dé cap
dén tinh dé bi tén thuwong 1a ham s6 clia mirc d6
phoi bay trwdc hiém hoa, dd man cdm va ndng
lwc thich ng [10]. Dinh nghia nay coi cac nguyén
nhan vat ly va nhitng anh hudng cta chdng la
mot khia canh cla tinh dé bj tén thwong, trong
khi b&i cdnh x3 hdi duoc dat trong khai niém cua
sy nhay cdm va nang luc thich &ng. Pinh nghia
nay duoc sir dung trong cac tai liéu & Viét Nam,
trong d6 c6 nhiéu cac tac gid xac dinh tinh dé bj
tén thuwong 1a ham s6 cla cac mirc dd phoi bay
trwdc hiém hoa, dé nhay cdm va nang luc thich
ng lam co s& dé phan tich. Tuy nhién, trong bai
bdo nay, béi canh xa héi dugc nhdn manh mot
cach rd rang va tinh dé bj t6n thuong duoc xac
dinh doc lap véi cac hién tuong ty nhién. BDanh
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gia tinh dé bj t8n thuwong tap trung vao ning luc
cla con ngudi trong viéc chéng chiu, déi phé véi
G quét va kip thdi khéi phuc lai cac thiét hai va tén
that, vi vy cac yéu td vé kinh t& - x3 hdi duwoc xem
xét va phan tich. Cong thirc sau duoc sir dung dé
xac dinh chi s6 tinh dé bj tén thuong [11]:

n m
V=S xW,+> AC, +W,¢
j=1 =1

Trong dé:

V 1a chi s6 dé bj t6n thuong;

S, la cac chi thj nhay cam;

AC, la céc chi thi kha nang thich ng;

W, la trong s6 cla cac chi thi nhay cam;

W, la trong s6 clia céc chi thi kha ndng thich
rng;

n, m téng s6 bién.

Bén canh viéc lya chon phuong phdp danh
gia rdi ro do 10 quét thi viéc lwa chon cac chi thi
cling rat quan trong, quyét dinh tinh hop ly, hiéu
qua cling nhu d6 chinh xac trong dénh gia rdi ro
do It quét. Dya trén mirc d6 sdn cé clia ngudn
s6 lidu, d6 phu hop vdi diéu kién va hoan canh
dia phwong cling nhu badm sat céc chién lwoc
phat trién kinh té€ - xa hdi cla lvu vuc nghién
ctru dé lya chon bo chi thi. Cac chi thj dugc xay
dung dya trén ké thira trong va ngoai nudc, két

hop véi phuong phap diéu tra phong van truc
tiép va tham van chuyén gia.

Tinh d& bj t&n thwong duoc xac dinh trén co
s& téng hop tr nhiéu chi thj kinh t& va xa hoi.
Céac doi twong nhay cdm dé bi tén thuwong do
thién tai I quét dwoc dé cap trong nghién clru
nhu nguoi gia, tré em, phu nit cd thai, nguoi tan
tat, dau 6m,... Kha ndng thich &rng dwoc danh
gid qua cac chi thi nhv do tudi lao déng, trinh
d6 van hoa, gido duc, hd tro cla chinh quyén
dia phuong,...

Céac chi thi ddc trwng cho tinh nhay va kha
nang thich &ng dugc khai thac tir cdc ngudn
khdc nhau. Ngoai ngudn tai liéu vé thiét hai do
thién tai (Ban chi huy Phong chéng thién tai va
Tim kiém ctru nan), nién gidm théng ké (Chi cuc
Théng k&), nghién clru con tién hanh diéu tra x3
hoi hoc d6i v&i céc cd nhan va tap thé quan ly
céc cap dé thu thap, kiém chirng thdng tin kinh
té, xa hoi trén luu vee nghién clru.

3. Két qua va thao luin

3.1. Chi thi dénh gia thanh phén hiém hoa

C4c chi thj dé dénh gid thanh phan hiém hoa
It quét cho cac lwu vuc séng mién nudi duoc
xac dinh trong nghién clru nay duoc thé hién
&0 Bang 1.

Bdng 1. Cdc chi thi cia thanh phén hiém hoa i quét cho lwu vire séng mién nui

Chi thj Chi thj phu bon vi
Bién d&i nhanh Lwong mua ngay lon nhat mm
Bién d6i cham Loai dat

DO doc bé mat Po
Mat dé sdng sudi km/km?
Khoang céch dén séng km
S dung dat

a) Lwgng mua ngdy I&n nhdt trung binh nhiéu
ndm

Nhiéu két qua nghién ciru cho thdy mua |3
yéu td troi gy nén Il quét & cac nuwdc céd khi
hau gié mua va chiu anh huéng cta b3o va ap
thap nhiét d&i chau A. Cuwong dé mua lén, cd y
nghia quyét dinh trong hinh thanh Il quét. Mua
V@i cudng do 1dn tao diéu kién cho tap trung I
nhanh, con la dong luc gay x6i mon, sat 18, la co
s& cho hinh thanh |G quét. Trong cac nghién ctru

vé xay dung ban d6 nguy co Il quét cda Vién
Khoa hoc Khi twgng Thiy van va Bién déi khi hau
[4, 5], lwong muwa ngay Ién nhat da duwoc dua
vao dé xdy dung ban dd cho khu viyc mién nai
Viét Nam. Trong bai bdo nay, lvong mua 1 ngay
I&n nhat trung binh nhiéu ndm s& duoc tinh todn
va phan cap cho tirng lvu vue cu thé, viéc phan
cdp cho tirng khu vic nghién ciru nay dé dam
bao tinh dai dién cho khu vuc nghién clru. Luong
mua 1 ngay I&n nhat trung binh s& dugc phan
TAP CHi KHOA HOC BIEN D81 KHi HAU || =21
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cip déu trong khoang bién déi tir Xmin+Xmax tai
tirng khu vure nghién ctru cu thé.
b) Logi dét

D4t 1a mét nhan t6 chd yéu ciia mat dém, viéc
khdo sit cdc nhdm nhéan té tao nén IT quét da
di d&n nhan xét rang: Mua la diéu kién can, con
mat dém 1a diéu kién dd. Piéu kién mat dém chi
phdi manh mé& quad trinh hinh thanh 1G. M3t dém

anh hudng dén lugng ton that dong chay IG. Tén
that dong chay |0 bao gdm qua trinh thdm, dién
triing, ngung chdn bdi |&p phu thwe vat va béc
hoi. ThAm gilr vai trd quan trong nhat ma chd
yéu do dat quyét dinh. Viéc phan cip dat duoc
ap dung theo nghién ctru xay dung ban d6 FFPI,
duoc phan thanh 10 cip dya theo thanh phan
co gidi cla tirng loai dat (Bang 2).

Bdng 2. Bdng phén cép cdc loai dat

Cap Ky hiéu Thanh phan co gigi
1 Stl Nudc
2 St2 Cat
3 St3 Thit pha cat,
4 St4 Cat pha thit, Thit pha Limon
5 St5 Limon
6 St6 Thit
7 St7 Thit pha cat va sét, thit pha sét va limon, sét pha cat
8 St8 Thit pha sét, sét pha limon
9 St9 Sét

10 St10 ba

¢) D6 dbéc bé mdt lwu vire

L& quét cd ddc tinh nhanh, manh, ac liét thi dé
xay ra noi dia hinh bj chia cdt manh, suon déc l6n,
it vat can va thdm chi & nén dia hinh yéu, dé x4i
mon, sat 16. D6 déc bé mat luu vee cang I6n thi

kha nang sinh |G quét va truot 1& dat cang cao. Do
déc bé mat dugce dua vao tinh todn trong hau hét
cac nghién ctru danh gia nguy co gay Il quét, thang
phan cip dé danh gid duoc xay dung dua theo
nghién ctru Elkhrachy (2015) (Bang 3).

Bdng 3. Bang phdn cép nhén té dé déc

Cap Ky hiéu Do déc bé mat (dd)
1 Slol 0-2
2 Slo2 2-4
3 Slo3 4-6
4 Slo4 6-8
5 Slo5 8-10
6 Slo6 10-14
7 Slo7 >14

d) Mat @6 séng sudi

Théng s6 nay duoc dua vao cong thirc thé
hién phan bé It quét swon trong khu vy vi [T
quét sudn chd yéu xay ra trén cac sudi vai lvu
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vire nhd. Mat do sdong sudi phu thudc vao lvong
mua, dia hinh va thanh phan dat da. Thang phan
cip dé danh gid duwoc xay dung dya theo nghién
ctru Elkhrachy, 1 2015 (Bang 4).




Bdng 4. Bdng phén cép nhdn t6 mét d6 séng sudi

Cap Ky hiéu Mat dd sdng sudi (km/km?)

1 Dd1 0-2

2 Dd2 2-4
3 Dd3 4-6
4 Dd4 6-8
5 Dd5 8-10
6 Dd6 10-12
7 Dd7 >12

e) Khodang cdch dén séng
Khoang cidch dén céc con séng cé tdc dong
dang ké dén sy 6n dinh cla swon doi do lop dat

gan song dé x6i mon hon. Thang phan cap dé
danh gia duoc xay dung dua theo nghién clu
Elkhrachy (Bang 5).

Bdng 5. Bdng phén cép nhdn t6 khodng cdch dén séng

Cap Ky hiéu Khoang cach dén sdng (km)
1 Distl >12
2 Dist2 10-12
3 Dist3 8-10
4 Dist4 6-8
5 Dist5 4-6
6 Dist6 2-4
7 Dist7 0-2

f) St dung dét
L&p phd thye vat anh hwédng kha 16n dén kha
nang tap trung dong chay swon déc va vi vay anh

hwdng dén khad nang sinh Il quét va truot &
dat. thang phan cap dé danh gid dwoc xay dung
duwa theo nghién ctru Elkhrachy, 1 2015 (Bang 6).

Bdng 6. Bang phén cép muc dich st dung dét

Cap Ky hiéu Loai hinh str dung
1 Lul DAt trong
2 Lu2 Nong nghiép
3 Lu3 Nha ctra
4 Lud Pudng

3.2. Chi thi dénh gid thanh phdn mdrc d6 phoi
bay trwoc hiém hoa

Theo s6 liéu dién tich dat, cac loai dat d3
thu thap duoc, qua tham van cla céc chuyén
gia va danh gid mic do quan trong cla cac
loai dat d6i véi khd ndang anh hudng, tdc dong

va thiét hai do Il quét giy ra dé gan mot gid
tri xac dinh cho cac loai dat theo 4 cap do tir
1 dén 4 (mlrc dd anh huwdng nhéat), trong dé:
D4t phi néng nghiép: 4; Dat ndng nghiép: 3;
D4t 1dm nghiép: 2 va D4t trong va ndi da: 1
(Bang 7).

Bang 7. Gid tri khd néng rui ro do I quét déi vdi cdc loai dat

1T Loai dat Gia tri twong (rng
1 P4t phi ndng nghiép 4

2 DAt néng nghiép 3

3 DAt 1am nghiép 2

4 Pat tréng va nui da 1
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Phan mém ArcGis dugc sit dung dé xac dinh
cac gia tri twong ng cho cac 6 ludi (cell = 30m)
d6i véi tirng loai dat. Mai cell s& xac dinh duoc
gid tri phoi bay trudc hiém hoa.

3.3. Chi thj ddnh gid thanh phén tinh dé bj ton
thwong do lii quét

Trong nghién clru nay, tiéu chi tinh dé bj t6n
thuong dugc xac dinh trén co s& téng hop tir
nhiéu chi thi bao gdbm nhiéu xa héi - kinh té. Céc
chi thi nhay cam (S) cap 1 1a con ngudi, viéc lam,
y té va gido duc, co s& ha tang, ndng nghiép
(tréng trot - chdn nudi), 1am nghiép, thay san va
cong nghiép (téng hop 39 chi thi phu thé hién &
Bang 8). Cac chi thi kha nang thich (rng (AC) gbm
khad ndng tu phuc hdi, chinh sach xa hdi, co s&

ha tang, nhan thirc va truyén thong (cé 29 chi thj
phu thé hién & Bang 8).

Céc chi thj tinh dé bj tén thuong phai thé
hién duoc: D6i twong dé bi tdn thuong hay do
nhay cdm cuia cac ddi twong trudc méi de doa (10
quét), khd ndng rng phd, phuc héi, chdng chiu
va thich (rng vdi thién tai Iti quét. Dai twong dé
bi tén thuong dugc nhan dinh 13 cac d6i tugng
dé bi bi thay d6i khi chju tadc dong cua Il quét.
Cac d6i tuwgng bi tdn thwong duwoc dé cap bao
gém ngudi gia, tré em, phu nit cé thai, ngudi tan
tat, dau 6m,... Kha nang thich ing duwoc danh
gid qua cac chi thi: Nhan thirc, gido duc, y té cla
cong dong, loai hinh co s& ha tang, chinh sach ho
trg, ing phd cla chinh quyén dia phuong.

Bdng 8. Cdc chi thij tinh dé bj ton thuong do I quét cho lwu vire séng mién ndi

Thanh | Chi thi Chi thi phu bon vi M6 ta chi thi
phan
Ty |é tdng tu nhién % Thé hién muc sinh sdn tw nhién cba dan s6, cac
dan s6 (tb 5 nam) bién s6 sinh, chét a nhitng hién tuwong xa hdi, ngau
(S1) nhién va bj tdc déng cla rat nhidu yéu t6 (ca cac
yéu t6 tac dong truc tiép va cac yéu t6 tac dong
gian tiép).
Ty |& nguoi gia > 60 % Viét Nam quy dinh cdng dan nao 60 tudi trd Ién
tudi (S2) duorc goi | ngudi cao tudi. Thé trang strc khde khi
vé gia rat yéu. Chinh vi vay, dudi tdc déng cla I
quét, ngudi gia la déi twong dé bj tén thuong.
Ty 1& tré em <15 tudi % Phdp luat Viét Nam c6 rat nhiéu quy dinh vé bao vé
Nha (S3) strc khoe, lao ddng d&i véi tré em duwdi 15 tudi. Thé
cérﬁy Con trang strc khoe dang phét trién, it kinh nghiém va
(s) ngudi hiéu biét vé pl?ong tranh 1T quét.
Ty |& phu nit (S4) % Phu nit c6 thé trang sirc khoe kém hon nam gidi.

Nhat 13 phu nit mang thai va tré em gdi 13 nhitng
nhém dan s6 dé bj ton thuwong khi thién tai xay ra
va nhithg nhu ciu cu thé cla ho thudng khéng
duoc dép Ung

ngheo (S6)

Tubi tho cla nhém | Tudi Ngudi tan tat cd sirc khde kém, mot s6 chirc nang

nguoi tan tat (S5) tw vé bi han ché& nén dé bj anh hudng thién tai noi
chung va I quét néi riéng

Ty 1& nguoi % H6 nghéo Ia nhitng d6i tuvgng chua co diéu kién

dé trang bi cling nhu bao vé ban than va gia dinh,
ddm bdo an toan trong vung Il quét. Do nha clra
chi dugc xay dwng don so, khéng kién cd; tré em
trong ho nghéo khong duoc tréng coi can than dé
bi anh hudng khi cé 1t quét
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Thanh
phan

Chi thi

bon vi

M6 ta chi thi

Chi thi phu
Ty 1& dan todc thiéu
s6 (S7)

Ty 18 nghéo vé thu nhdp clia ddng bao dan tdc thiéu
s6 ludén cao hon nhiéu Ian so véi mirc trung binh c
nuéc. Dan tdc thiéu s6 thiét thoi hon trong ti€p can
tri thire, gido duc va dao tao.

S6 ngudi bi chét, bi
thwong sau mdi tran
|G quét (S8)

Nguoi

Mdrc d6 thiét hai vé con ngudi, s ngudi chét bi
thuong sau mdi tran I quét I6n cho thay mic do
nhay cdm cta con ngudi trudce thién tai Il quét.

Viéc lam

Ty |& that nghiép va
thiéu viéc lam (S9)

%

Thién tai néi chung va |T quét ndi riéng lam gia tang
nguy co that nghiép va thiéu viéc lam do viéc canh
tac, san xuat bi anh hudng cda thién tai It quét.

Thu nhap TB quan
dau ngudi (S10)

Triéu
doéng/ng
/Nam

Thé hién chat lugng séng cla ngudi dan, kha nang
d&i phé véi thién tai

Nghé chinh cla cac
ho gia dinh (cong
nhan vién churc, dich
vy, cong nghiép,
néng nghiép) (511)

Piém

Nghé nghiép 13 mét trong nhitng tiéu chi thé hién
murc d& 6n dinh cla thu nhap va kha ndng dam bao
chat lwgng cudc séng

S6 hd nghéo (S12)

Sinh k& chinh cla nguwdi nghéo (ndng nghiép, 1am
nghiép, nudi trong, danh bat thay san) thuong gan
V@i cac ngudn lyc tu nhién nhay cam vdi thién tai.
Ngudi nghéo s6ng tap trung & khu viec khé khin
vé thoi tiét, dia hinh va han ché vé nguén lyc san
xuat... Ngudi nghéo khéng duoc trang bj day dd
vat chét, it duwoc tiép cin théng tin vé thién tai, strc
khoe kém do khéng co diéu kién cham socy té.

S6 ngudi bénh dén
kham tai bénh vién
va tramy té€ xa (513)

Nguoi

Ngudi 6m dau bénh tat cé stc khde kém, 1a déi
tuwong nhay cdm véi thoi tiét, thién tai.

Khoang cach trung
binh tir tram y té xa/
UBND x3 dén bénh
vién, trung tam vy
t€, phong khdm da
khoa gan nhat (S14)

Km

Tiép can cla ngudi dan dén cac co s y té tir thap
dén cao.

Hién tuwong dich
bénh sau 10 quét
(515)

Diém

Xac dinh khu vuc nhay cadm dé cé bién phéap giam
thi€u va phong tranh dich bénh

Gido duc

Ty 1& mu chit (tinh tir
15 tudi tré 1én) (S16)

%

Da&i twgng mu chit chd yéu 13 ngudi dan tdc thiéu sb,
ngudi nghéo va ngudi cao tudi. Ngudi mu chir nhay
cam vdi thién tai vi kha ndng ti€p can thong tin kém.

S6 luwgng hoc sinh
(mam non, tiéu hoc,
THCS, THPT) (S17)

hoc sinh

Hoc sinh céc cap la cac ddi tuwong it tudi, cd strc
khoe kém, kinh nghiém séng it.
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nganh
(S31)

lam nghiép

Thanh | Chi thi Chi thi phu Pon vi M6 ta chi thi
phan
Loai hinh duwong| Diém | Khi xay ra thién tai It quét, dwong dat dé bi sat 1&
giao théng dia va huw hdng.
phuong (518)
Thiét hai vé co's& vat | Nghin | Thé hién mirc d6 thiét hai co s& ha tang
chat ha ting xd hoi| dong
(Trwong hoc, bénh
vién, tram y té&, nha
van hoéa, UBND) (S19)
Co sd ha SO lugng giéng nwdc | giéng | S dung nudc giéng dao, ao hé khéng dam bao
tng st dung cho sinh ngubn nuwdc sach va khi xdy ra thién tai thi cac
g “ A M "
hoat (S20) nguon nudc nay bi 6 nhiém nang né
S6 ho sir dung nudc HO
giéng dao, ao ho dé
sinh hoat (S21)
Dién tich dat néng Ha Cac diéu kién tu nhién qui dinh kha nang sinh
nghiép (522) trwdng va phat trién cla cay trong va vat nudbi.
Thién tai thwong gdy khoé khin cho san xuat nong
nghiép.
NONg | | yc lwgng lao dong | Ngudi | La d6i twong cé thu nhap phu thudc vao ning suat
nghiep | nganh néng nghiep san xuat néng nghiép, thu nhap cao hay thap co
(ttfot”g (523) phu thudc vao didu kién khi hau.
rot - - . ;
cHén S6 hé gia dinh lam HO Cac h6 lam nbéng nghiép song phu thudc vao san
nui) nong nghiép (S24) xuat néng nghiép.
Thoi  gian  phuc| Ngay |Thoi gian phuc hdi cang nhanh thé hién mic do
héi sdn xudt noéng nhay cam véi thién tai It quét thap
nghiép sau It quét
(525)
Dién tich dat ndng Ha Thé hién mdrc d6 thiét hai clia nganh san xuat néng
nghiép bi thiét hai nghiép
sau |0 quét (526)
San lugng néng Tan
nghiép va hoa mau
bi thiét hai sau i
quét (527)
LAm Dién tich dat lam La nganh gan vai ngudn lwc tu nhién, nhay cam voi
nghiép | nghiép (528) thién tai It quét
Dién tich rirng bi Ha Thé hién murc do thiét hai ca nganh |1am nghiép
thiét hai (S29)
S6 hd gia dinh lam Ho La cac hd séng phu thudc sdn xuat 1am nghiép, chiu
I&m nghiép (S30) anh hudng tryc tiép thiét hai do thién tai It quét
gay ra cho nganh lam nghiép
Luc lwgng lao dong| Nguwoi | Thu nhap lyc lvgng lao déng phu thubc vao nang

suat cla nganh
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Thanh | Chi thi Chi thi phu Pon vi M6 ta chi thi
phan
Dién tich nudi trong Ha Mrc d6 cla Ii quét anh hudng truc tiép dién tich
thay san (S32) mat nwdc nudi trong thay san va gdy anh hwéng
Dién tich mit nudc Ha dén san lvgng thay san
nudi tréng thay san
bi AH bdi It quét
(533)
Tht : S ”
uy san Thiét hai vé san Tan
lwvong thdy san céac
loai (S34)
S6 ho gia dinh nudi H6 Thu nhép cda cac hé nudi trong thay san phu thudc
trong thay san (S35) vao murc d6 anh hudng cla thién tai |t quét
Luc lvgng lao dong Thu nhép cla luc lwong lao déng phu thudc vao
nganh thdy san ndng suat san xuat nudi trong thay san. Anh hudng
(S36) cla It quét dén nganh lam gidm thu nhap cla
nguwoi dan
Co s& kinh t€ cd| Cosd |Cilingbianhhudngnhu cdcnganh nénglam nghiép
thé phi néng, l1am nhung mirc d6 dnh hwdng it hon do vi tri, kién trac
nghiép va thuy san ha tdng. Tuy nhién néu bj tdc dong thi gia tri anh
(S37) huwédng rat Ién
Téng lyc lwong lao| Ngudi
X dong tai co s& kinh
CO'_‘? t€ ca thé phi néng,
nghiép | 1am nghiép va thuy
san (S38)
Ti | thiét hai vé mdy %
moéc, nha xudng,
CSHT cOng nghiép
(S39)
S6 ngudi trong dé| Nguoi | Nhitng ngudi lao déng thudng cé sirc khde tot,
tudi lao déng (AC1) giau kinh nghiém ng phé
o Thoi gian 6n dinh| Ngay | Danh gid duwoc khd ndng hoi phuc sinh hoat, san
Kha ndng | sinh hoat sau I quét xudt clia ngudi dan sau thién tai
Kha tw phuc (AC2)
a h\A. 2 o e - ’ T 2 3 e ’ 2 K
:P?i:ﬁ ° Kha nang hoi phuc| Diém |Danh gid dugc kha nang hoi phuc sirc khoe cua
tng strc khoe sau lG quét ngudi dan sau thién tai
(AQ) (AC3) N ~
Chinh | H6 duoc hé tro xay HO tro cla chinh quyén dia phuong gép phan gidam
sach x3 | dwng, slra chita nha thiéu nhitng hau qua do Il quét gay ra
hoi (AC4)
HO tro cOa chinh| Diém

quyén dia phuong
(ACS5)
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trinh phong chéng
I & dia phuong
(AC18)

Thanh | Chi thi Chi thi phu Pon vi M6 ta chi thi
phan
S6 tién nhan dugc| Nghin
tir ho tro (AC6) dong
Dy trit nhu yéu| Ngay |Du tri* lwong thuc va céc vat tu sinh hoat 13 can
pham phong chéng thiét d& phong chéng, gidm nhe thiét hai thién tai
It quét (AC7) It quét
Céc ké hoach di doi| Diém | CS ké hoach di doi gitip ngwdi dan chd déng trong
tam thoi (AC8) viéc rng pho vai thién tai
Ban (ng phd thién| Diém | Ban &ng phd va lyc lvgng clru ho 1a can thiét nhdm
tai (AC9) dua ra quyét dinh, chd truong, k&€ hoach hanh
déng dé &rng phé vai T quét.
Luc lwong cu hd| Diém
(AC10)
S6 lugng co sy té | Cosd | SO lwong co s& y té tai dia phuwong dam bao cap
dia phuwong (tram, y té ctru, chita tri kip thoi cho nhitng truong hop bi anh
bénh vién) (AC11) hudng béi It quét
S6 lwong y bac si| Nguoi
(AC12)
Ty 18 nhan khau % Tham gia bdo hiém y t& giup gidm ganh ndng 6m
nong thon tham gia dau, chi phi diéu tri.
bao hiém y t& (%)
(AC13)
Loai hinh nha & | Diém | Loai hinh nha & |4 tiéu chi quan trong dé thich tng
(AC14) v3i 1T quét. Nha dugc xay dwng kién c6 va ddm bao
an toan, tang kha nang thich &rng véi thién tai
Cosdha |S6 tram bom nudc Hé théng thay loi gép phan thu gom vao hé théng
tang phuc vy SXNLTS trén chung va tiéu thoat nwérc kip thoi

dia ban xa (AC15)
Chiéu dai kénh
muwong thuy loi
trén dia ban xa (km)
(AC16)
S6 ho sir dung nudce Ho Gop phan cung cap, 8n dinh nuwdc sach cho cu dan
tlr cdng trinh cap vung I
nudc sinh hoat tap
trung (AC17)
Hién trang cac cong | Diém | Cac cdng trinh phong chéng Il & dia phwong phai

duoc thudng xuyén kiém tra, sira chira kip dé dam
bao chirc nang chéng G kip thoi

Ti 1& phd cap gido
duc (AC19)

%

Ty 18 ph6 cap gido duc thé hién trinh d6 va nhan
thirc cha ngudi dan trong phong chéng va giam
nhe thién tai
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Thanh | Chi thi Chi thi phu Pon vi M6 ta chi thi
phan
S6 lwgng gido vién La d6i ngli nong cbt trong gido duc thién tai vao méi
(AC20) trudng gido duc, gép phan ndng cao nhan thirc,
téng kha niang dé phong, thich ng vdi thién tai

S8 luvgng truding hoc | Truwdng | Phan anh cdng tac gido duc, dao tao vé van héa,
(mam non, tiéu hoc, nghé nghiép va nhan thic cho hoc sinh
THCS, THPT) (AC21)
S6 loa phét thanh| Chiéc | Cac kénh phuwong tién truyén théng gilip ndng cao
(AC22) nhan thirc, hiéu biét cha ngudi dan vé Il quét,
Ty 16 h6 gia dinh c6 % Dong thoi thong bao kip thoi cac dién bién cla i
dai, tivi (AC23) quét cling nhu k& hoach hanh déng trng phd
S6 thué bao dién| S6thué

Nhan thoai (AC24) bao

thu'c‘Ava S6 méy vi tinh co két | Chiéc

truyen | hsiinternet (AC25)

thong R— " >
Kha nang truy cap| Diém
va tiép can théng
tin canh bao Il quét
(AC26)
Hi€u biét vé It quét | Diém | Nhan thirc cia nguoi dan cang cao, mirc d thiét
va bién phdp phong hai cang giam
chéng (AC27)
Tuyén truyén, tap| Diém | Tuyén truyén, tdp hudn phong chéng va gidm nhe
huan phong chéng thién tai gép phan nang cao nhan thirc, kj nang
va giam nhe thién tng pho vai li quét.
tai (AC28)
Hé théng gidm| Diém | Gilp chinh quyén va ngudi dan ndm bat thong tin
sat/canh bdo s&m kip thoi dé cé k& hoach hanh ddng phong tranh va
(AC29) thich ng Il quét

4. Két luan

Nghién ctru d3 xay dwng va thiét 1ap duoc
b6 chi thi danh gia mdrc d6 rii ro do It quét cho
lwu vire s6ng mién ndi Viét Nam bao gdm 6 chi
thi thanh phan hiém hoa (H); 4 chi thi thanh
phan mirc dd phoi bay trudc hiém hoa (E) va
68 chi thi thanh phan tinh dé bj tén thuong do
1T quét (V) 1a co s& quan trong dé tinh toan chi
s6 rui ro It quét, thanh 1ap ban d6 rdi ro do |

quét va danh gid mdrc do rai ro do 1T quét cho
Iwu viee séng mién nui Viét Nam tir d6, dé xuat
cac giai phap &ng phé twong thich. Tuy nhién,
nghién ciru mdi chi dé xuat dugc bd chi thi danh
gia mirc do rui ro do Il quét cho lvu vuc séng
mién nui Viét Nam va chwa duoc tién hanh kiém
chirng mirc d6 phu hop cia bd chi thi. Chinh
vi vdy can phai cé cac nghién clru dé tién hanh
kiém tra va bé sung cac ndi dung hay van dé con
thi€u sét trong bd chi thi dwoc dé xuét.

Lo cédm on: Bai bdo dugc hodn thanh dudi sy hd tre cla dé tai “Nghién ctru, ddnh gid rdi ro do I
quét phuc vu céng tdc phong chéng va gidm nhe thién tai cho cdc lwu vire séng mién nui - Ap dung thi
diém cho lwu vire séng Ngan Phé - Ngan SGu”, mé s6 TNMT.2016.05.12. Cdc tdc gid xin chdn thanh cdm

on.
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STUDY ON PROPOSING AN INDICATOR SET FOR ASSESSING RISK LEVEL
OF FLASH FLOOD IN VIET NAM MOUNTAINOUS RIVER BASIN

Hoang Van Dai, Pham Thi Hien Thuong, Nguyen Manh Thang, Bui Van Hai
Viet Nam Institute of Meteorology, Hydrology and Climate change
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Abstract: Flash floods in the mountainous watersheds have been causing serious damages to people,
property and habitats. Therefore, studies on the risk assessment of flash floods in mountain river basin have
become very necessary, in which the development and establishment of a set of indicators to assess the
vulnerability of flash floods is of high importance and may serve as the basis for calculating and establishing
risk maps for flash floods and proposing solutions response compatibility. Indicator set for assessing the risks
of floods for the river basin mountains are built on the basis of local and international researchs, combined
with experts’ consultation to create the indicator set with high reliability and applicability. This study aims to
develop and establish an indicator set to assess the risks posed by flash floods in mountainous watersheds.
In this article, 6 hazardous components indicators (H); 4 level indicator components exposed to hazards (E)
and 68 component indicators calculated vulnerable due to flash floods (V) on mountain watersheds have
been developed.

Keywords: Flash floods, hazards, exposure, vulnerability, index.
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DANH GIA, MO PHONG LAN TRUYEN O NHIEM NGUON NU'G'C TREN
SONG CAU NAM 2015, 2016 (POAN TU BAC KAN PEN PHA LAI)

Phuing Btrc Chinh, L& Ngoc Cau, Nguyén Thanh Twéng, Lé Van Linh, Tran Xuan Phong,
Ngd Thi Van Anh, Tran Thuy Nhung, Tran Thi Thu Huyén
Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi héu

Ngay nhén bai 1/8/2018; ngdy chuyén phdn bién 2/8/2018; ngdy chép nhdn ddng 21/8/2018

Tém tat: Bai bdo trinh bay két qué ddnh gid, mé phdng lan truyén é nhiém ngudn nuwdc trén séng Cau
ndm 2015, 2016 (doan tir Bdc Kan dén Phé Lai). Trén co sé phén tich sé liéu do dac va stz dung mé hinh MIKE
11 tinh todn, mé phdng lan truyén cdc chdt BOD, DO, NH,*, NO,, PO,*, TSS trong séng cd xét dén cdc ngudn
Xd thdi & hai bén b séng. Két qud tinh todn, mé phdng cho thdy néng dé cdc chdt BOD, NH,?, NO, PO > &
khu viee ha lwu I6n hon & khu vure thuong lwu, nbng d6 DO & ha lwu nhé hon néng d6 DO & khu vue thurong
lwu. Trong mia mua, héu hét néng dé cdc chdt ndm trong gidi han tiéu chudn nudc mét (QCVN 08-MT:
2015/BTNMT). Trong mua khé néng dé NH,* trén séng Cdu khd cao, nhdt la doan séng chdy qua dia phan
thanh phé Thdi Nguyén, tinh Thdi Nguyén va thj trén Hiép Hoa, tinh Bdc Giang, vurot qud gidi han cho phép

c6t B2 ctia (QCVN 08-MT: 2015/BTNMT).

Ttr khéa: Ngudn nuwdc, 6 nhiém, séng Céu, MIKE 11.

1. Mé& d3au

S6ng Cau la dong chinh cha hé théng séng
Thai Binh chiém 47% dién tich toan lwu vuec,
chdy qua dia phan cac tinh Bic Kan, Thai
Nguyén, Bac Giang, Ha Noi (Séc Son), Bic
Giang va d6 vao soéng Thai Binh tai Pha Lai,
(Hai Dwong). Téng chiéu dai cha séng Cau la
288km. Hién tai, sdng Cau dang chiu tdc dong
rat I1&n do cdc ngudn nuwdc thai tir cdc khu dé
thi, khu cédng nghiép, tiéu tha céng nghiép,...
trén lwu vwec. Nam 2015, 2016, trén co s&
thwe hién du dn “Diéu tra, khao sat, xac dinh
ngudn gbc va dic tinh 6 nhiém Nitrate (NO,) va
Phosphate (PO,*) phuc vy ki€ém soat 6 nhiém
nwdc mat lvu vuc sdng Cau” do Vién Khoa
hoc Khi twong Thay van va Bi€n d&i khi hau
lam chd tri, nhém nghién ciru d3 tién hanh
danh gid, mo6 phéng lan truyén cac chat BOD,
CO, NH,*, NO,, PO,*, TSS trong sbng co xét
dé&n cdc ngudn xa thai & hai bo séng. K&t qua
md phdng dugc trinh bay 1én ban d6 bang
cong cu GIS.

*Tdc gia lién hé: Phing Puc Chinh
Email: ducchinh.imh@gmail.com

2. Phuwong phap va dit liéu
2.1. Phwong phdp

M hinh MIKE 11 13 mét phan mém kj thuat
chuyén dung duoc rng dung dé& md phong ché
dd thay lwc, chat lvgng nwdc va van chuyén bun
cat trong song, hé théng tudi, kénh dan,... MIKE
11 bao gdm nhiéu mé dun cé cac kha nang va
nhiém vu khac nhau nhu: M6 dun mua - dong
chay (RR), mé dun thuy déng lwc (HD), mé dun
tai - khuéch tidn (AD), md dun sinh thai (Ecolab)
va mét sé mé dun khac. Trong d6, md dun thuy
Iyc (HD) dugc coi la phan trung tdm clha mé
hinh. Tuy theo muc dich tinh todn ma cé thé két
hop st dung mét hay nhidu mé dun khac nhau.
Trong nghién cru nay, da sit dung cdc mé dun
HD, AD va Ecolab.

M6 dun mua - dong chady (RR): Duoc sk
dung dé tinh todn, mé phong dong chay tir mua
@ nhitng luu vue nhap luu khéng cé so liéu do
dac. M6 dun RR duoc xay dwng trén nguyén tac
céc ho chira tuyén tinh bao gdbm 5 bé chira theo
chiéu thang ding: BE chira tuyét tan; bé chira
mat; bé chira ting dudi; bé chira nwdc ngam
tang trén; bé chra nwdc ngam tang dudi. Mua
hodc tuyét tan déu di vao bé chira mat. Luvong
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nuwdc (U) trong bé chira mat lién tuc cung cap
cho b8c hoi va thdm thanh dong chay st mat.
Khi U dat dén Umax, lwgng nudc thira la dong
chdy tran tryc tiép ra séng va mot phan con
lai s& thdm xudng cac bé chira ting dwdi va bé
chira ngadm.

M6 dun thay lyc HD: Dugc sir dung dé dién
todn dong chdy trong séng. M6 dun nay dugc
xay dung trén co s& hé phuong trinh Saint - Venant
mot chiéu cho dong khéng 8n dinh, gdbm hai
phuong trinh sau:

Phuong trinh lién tuc:

RAg W
ox ot

Phuong tr‘lnzh déng lvgng:

0 aQ—

Q__\ A a0, 900, (2

ot oX ox C°AR

La mot hé hai phuong trinh vi phan dao ham
riéng bac nhat, hé phuong trinh dang nay ndi
chung khéng cé nghiém giai tich. Do d6, nguoi
ta d3 gidi hé phuong trinh ndy bang phuong
phdp s6 v&i lwgc d6 sai phan hitu han 6 diém an
(Abbott-Inoescu).

M6 dun truyén tai khuéch tan: Dugc st dung
dé moé phdong van chuyén mét chiéu cta chat
huyén phu hodc hoa tan phan huy trong céc

s6ng Cau (Hinh 1).

ldng dan hé, dya trén gia thiét cac chat nay la
hdn hop déu, dwoc bidu dién qua phuwong trinh
sau:

oAC 0QC o ( 8Cj

T I 2| ADEE
ot oX  OX OX

Trong d6, hé sé phan huy sinh hoc K chi
dugc dung khi cac hién twong hay qua trinh
xem xét cd lién quan dén cdc phan &ng sinh
hoa.

M6 dun sinh thai (Ecolab): Duoc st dung
dé giai quyét khia canh chat lvgng nudc trong
séng tai nhitng vung bi anh huwdng béi cac hoat
ddng dan sinh, kinh té,... Mé dun nay phai duoc
di kém véi md dun tai - khuéch tan, cd nghia
& mé dun chat lvgng nwdce giadi quyét cdc qua
trinh bién d6i sinh hoc cha cédc hop chat trong
s6ng con md dun tai - khuéch tan dwoc dung dé
m6 phdng qud trinh truyén tai khuéch tan cua
cac hop chat do.

2.2. Dit liéu

Dé danh gid, mé phdong chat lugng nuwéc
séng Cau, trong nghién cliru da sir dung cac s6
liéu sau:

S8 lieu mat cat: Duoc Téng cuc Khi tugng
Thiy van do dac ndm 2000 va dugc cip nhat
nam 2016, phuc vu xay dwng hé théng thiy luc

=—AKC+C,q (3)

BS0000  SO0OD  EPOOOD EBODOD  ES0000  EOOOO0 90000 EIOOO0  £30000 643000 SE0000 60000

Hinh 1. So d& mé phdng thiy luc hé théng séng Céu trong mé hinh MIKE 11
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S6 liéu mua va bdc hoi thoi ky 1962- 2016
céc tram: Diém Mac, Dai T, Ky Phu, Phé Yén,
Tam Dao, Phic Yén va Pong Anh; sd liéu luu
lvgng tram Tan Cuong (1962-1975), Phua Cuong
(1968-1975) phuc vu hiéu chinh kiém dinh md
hinh, tir @6 tinh todn, md phdong dong chdy nam
2015, 2016 lam bién trén cho md hinh thay luc.

S8 liéu lwu lwong nam (2013-2016) tai cac
tram thdy van Thac Riéng, Chii; s& liéu muc
nuwdc nam (2013-2016) tai cic tram Dap Cau,
Phd Lang Thuong, Luc Nam, Cau Son dugc st

dung dé hiéu chinh, kiém dinh mé phéng thay
Iwec ndm 2015, 2016 cho luu vie sdng Cau.

Cac ngudn thai chinh trén lwu vuc sdng Cau
dugc xac dinh gdm 141 nguén thai, trong doé:
B3c Giang (27), Bac Kan (01); Bic Ninh (27), Hai
Duong (01), Thai Nguyén (62) va Vinh Phic (23).
Loai hinh ngudn thai nay chl yéu gdm: Khu cong
nghiép, lang nghé, y té, khai khodng, luyén kim,
thuc pham, dién tlr, chan nudi, vat liéu xay dung,
co khi, phéan bon,... Ty 1& dong gép nuwdce thai trén
lwu vure séng Cau dugce trich trong Hinh 2a.

Ty |é déng gop nwdrc thai trén LVS Cau (%)

VinhPhic, 7.3 _\_\_“haac Gia

Thai Nguyén, 7

75 .
nf‘ Bac Can, 0.1

_ BdcNinh, 7.9

Hinh 2a. Ty Ié déng gdp nwdc théi trén luu vire séng Cau

SO liéu nong do cac chat BOD, DO, NH
NO,, PO,*, TSS tai 43 diém quan trac trén luu
vire sdng Cau ndm 2014 duoc sir dung dé hiéu

chinh m6 hinh va ndm 2015, 2016 dé tinh toan
md phong lan truyén & nhiém trén séng Cau
(Hinh 2b).

Hinh 2b. Vi tri cdc diém Idy mdu chét luong nudc trén séng Céu

3. Két qua va thao luin

T 6 liéu mua, bdc hoi, st dung mé hinh
MIKE - NAM tinh todn, mé phong dong chdy dén
tram Tan Cuong, Phd Cudng thoi ky 2013-2016
lam bién trén phuc vu hiéu chinh va kiém dinh

mo hinh thdy lwc cho séng Cau. K&t qua hiéu
chinh va kiém dinh mé hinh thdy luc trén lwu
vuc séng Cau duoc danh gid bang chi s& Nash-
Sutcliffe. Bang 1 cho thay, két qua tinh toan kha
phu hop vai tai liéu thuc do (Hinh 3, 4).
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Bdng 1: Két qud hiéu chinh va kiém dinh mé hinh MIKE 11

1T Trén tram Hiéu chinh Kiém dinh
Pap Cau 93% 91%
Phl Lang Thuong 89% 92%
Luc Nam 95% 92%
T P

Ju————

A

\
-

[ —

an

-
£

Hinh 3. Két qua hiéu chinh mé hinh

tai tram Phu Lang Thuong

D& mé phong lan truyén cédc chat BOD, DO,
NH*, NO*, PO,*, TSS trong song, tién hanh
hiéu chinh chat lwvong nudc. Theo sb liéu tai
cac diém quan trac: Hién Luvong, Van Phdc,
Huong LAm, Cau Vat, Cau May, Tra Vuon, Gia

| M O
an i an

[remem
g

Bang 2.

Hinh 4. K&t qud kiém dinh mé hinh
tai tram Phu Lang Thuong
Bay, Hoang Van Thu, Hoa Binh, Cho MJdi. Vi
tri cac diém quan trdc duoc trinh bay trong

Ké&t qua hiéu chinh va kiém dinh chat lwgng nudc
tai mot s6 vj tri dworc trinh bay & cdc Hinh 5, 6, 7, 8, 9.

Bédng 2. Vi tri cdc diém quan trdc duoc st dung dé hiéu chinh, kiém dinh mé hinh chét lwong nudc

STT Vi tri Vido Kinh do
1 Hoang Van Thuy 21°36'38,35" 105° 49' 37,47
2 C4u Gia Bay 21°35'51,64" 105° 50' 14,49"
3 Cau Loang 21°33'52,34" 105° 51' 32,439"
4 Cau Tra Vuon 21°33'52,95" 105° 53' 38,04"
5 Cau Vat 21°18'55,09" 105° 53'45,97"
6 Cho M¢i 21°51'26,17" 105° 48' 34,03"
7 Hién Luong 21° 09,394 106° 12,443’
8 Hoa Binh 21°45' 25,67" 105° 49' 45,41"
9 Huwong Lam 21°15'44,41" 105° 55'31,72"
10 Van Phuc 21°12'22,23" 106° 2' 10,90"
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Hi&u chinh NH4+ tai Hurong Lam

03
025
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015
01
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L]

5/12/2014 0:00

7/21/2004 000

= NH4_thucdo  mNH4_tinhtoan

9/11/2014 0:00

Hinh 5. Két qud hiéu chinh NH,* tai Huwong Ldm
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Hi&u chinh DO tai Hién Luong
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w00 thucdo  m DO_tinhtoan

Hinh 6. Két qud hiéu chinh DO tai Hién Luong

Kiém dinh PO4 3- tal x3 Héa Binh

0.055

?‘ms I
0045
004 I II

LL4/2014 0:00 562005 GO0

E

PO4_thucda  ® PO4_tinktoan

Hinh 8. Két qua kiém dinh PO tai xd Hoa Binh

K&t qua hiéu chinh va kiém dinh BOD, DO,
NH*, NO*, PO,*, TSS tai cac tram dugc trinh
bay chi tiét tai bdo cdo téng két dy an “Diéu tra,
khao sat, xac dinh ngudn gbc va dic tinh 6 nhiém

Nitrate (NO*) va Phosphate (PO,*) phuc vu
kiém so&t & nhiém nudc mat lwu vire song Cau”.

Tir k&t qua hiéu chinh, kiém dinh md hinh cé
thé thay, sai s6 gilta k&t qua tinh todn vdi gia tri
thuwc do nhé hon 20% & hau hét cac vi tri. Nhw
vay md hinh chat lvgng nwdc dat dwoc d6 chinh

Kiém djnh NO3- tai cau Vat

1

= 08
-EG.G
04
0z

[i]

11,/9//2014 000 5/13/2015 0:00

WNO3 thucde B NO3_tinhtoan

Hinh 7. Két qud kiém dinh NO, tai Cdu Vat

Kiém dinh TSS tai Che Md&i

m
% 15
0
) I I
o

117513014 ik 5/7/2015 (00

®T5S_thucdo  m TS5 _tinhtoan
Hinh 9. Két qua kiém dinh TSS tai Cho Mdi
xac yéu cau va co thé sir dung bd thong sé tim
duoc dé mo phong chat lwgng nwdc ndm 2015,
2016 cho lwu vyc séng Cau.

Tir bd thdng sé md hinh chat lvgng nuéc
tim duoc, tién hanh tinh todn mé phdng chat
lwong nwéc nam 2015, 2016 cho lvu vye song
Cau. K&t qud md phéng chat lvong nudc séng
Cau trong mua khé, mua muwa ndm 2015, 2016
duoec trinh bay trong Hinh 10, 11, 12, 13, 14 va
trong Bang 3.

Bdng 3. Bang gid tri Ion nhdt cua cdc yéu té trong mia khé
va mua mwa ndm 2015, 2016 trén séng Cau (don vi: mg/l)

Yéu t6 2015 2016 Gid tri gi¢i han theo
(QCVN 08-MT: 2015/BTNMT)
A B

Mua khé | Mua mwa | Mua kh6é | Mua muwa Al A2 B1 B2

DO 6,0<<7,7 | 5,0<<7,7 | 6,0<<7,5| 5,0<<8,0 >6 >5 24 >2
BOD <3,5 <5,0 <6 <7 4 6 15 25
NH,* >0,9 <0,45 >1,1 <0,3 0,3 0,3 0,9 0,9
NO, <1,2 <1,05 <1,5 <1,4 2 5 10 15
PO,* <0,16 <0,08 <0,09 <0,65 0,1 0,2 0,3 0,5
TSS <70 <40 <40 <40 20 30 50 100
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Hinh 11: Bdn d6 phén b6 néng dé NO, trong miia khé ndm 2015
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Hinh 12: Bdn d6 phdn bé néng dé BOD trong mua khé ndm 2015

Dbz
E™

Hinh 14: Bdn d6 phdn bé néng dé TSS trong mia khé ndm 2016

Hieng ¥
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Két qud md phdng néng dé cac chat BOD, DO,
NH,", NO,, PO,*, TSS trén sbng Cau trong mua
kh6é va mua mua nam 2015, 2016 duwoc trinh
bay chi tiét trong cdo tong két dy an “Piéu tra,
khdo sdt, xdc dinh nguén géc va ddc tinh 6 nhiém
Nitrate (NO,) va Phosphate (PO,”) phuc vy kiém
sodt 6 nhiem nuwéc mdt lwu vue séng Cau”.

Trong do:

Al - S& dung cho muc dich cdp nwdc sinh
hoat (sau khi dp dung xt& ly théng thuong), bdo
ton déng thwc vat thay sinh va cdc muc dich
khdc nhu loai A2, B1 va B2.

A2 - Dung cho muc dich cdp nudc sinh hoat
nhuwng phai 4p dung cdng nghé x& ly phu hop
hodc cac muc dich st dung nhu loai B1 va B2.

B1 - Dung cho muc dich twdi tiéu, thay loi
hodc cadc muc dich s&r dung khac cd yéu cau chat
lwong nudc twong tu hodc cic muc dich st
dung nhu loai B2.

B2 - Giao théng thuy va cac muc dich khac
V@i yéu cau nudc chat lwong thap.

4. Nhan xét

Két qud md phdng chat lwvong nuwdc lvu ve
s6ng Cau trong mua khd 2015 va 2016 cho thay:
- Nong dd cac chat cé kha ndng gay 6 nhiém
trén sdng Cau bién déi doc theo dong sdng, noi

bi 6 nhiém cao thudng 1a noi tap trung céac khu
cong nghiép, do thi.

-Nong do NH,* & ha luu Ién hon & viing thuong
lwru, noi c6 ndng d6 NH,* cao nhat tai khu virc chay
qua dia phan thanh phd Thai Nguyén va thj tran
Hiép Hoa, tinh Bac Giang (ndm 2015) va tlr thanh
phé Thai Nguyén va Yén Diing, tinh Bic Giang
(2016), vurgt qua chi tiéu B2, noi cao nhat la khu
vurc thanh pho Thai Nguyén cé NH,*> 1,1 mg/I.

- Néng d6 cac chat khac déu trong gidi han
cho phép trong QCVN 08-MT: 2015/BTNMT.

Kién nghi: Trong nghién ciru ndy méi chi
tinh todn mé phong ndng dd cac chat BOD, DO,
NH,*, NO,, PO,*, TSS ma chua xét dén céc yéu
t6 khac, nhat 1a nhirng yéu td anh huwédng tdi sire
khde con nguoi nhu: Xyanua (CN-), Asen (As),
Chi (Pb), Thiy ngan (Hg), Tong dau, md,... Day
13 cdc chat dwoc san sinh trong qua trinh khai
thac khodng san, tinh luyén kim loai,... va & cac
khu céng nghiép, nén chua dénh giad hét duoc
murc d6 6 nhiém trén séng Cau. Do dé, can do
dac va mé phong néng dé cac chat ndi trén dé
c6 thé danh gia day a0 mdrc do 6 nhiém trén lvu
vire séng Cau trong cac ndm tiép theo, 1am co s&
trong cong tac gidm sat, bdo vé méi trwong luu
vire sdng Cau.
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SIMULATION AND EVALUATION OF POLLUTANT TRANSPORT
IN CAU RIVER IN 2015 AND 2016 (FROM BAC KAN TO PHA LAI)

Phung Duc Chinh, Le Ngoc Cau, Nguyen Thanh Tuong, Le Van Linh, Tran Xuan Phong,
Ngo Thi Van Anh, Tran Thuy Nhung, Tran Thi Thu Huyen
Viet Nam Institute of Meteorology, Hydrology and Climate Change
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Abstract: This paper presents results of the simulation and evaluation of pollutants transport in Cau river
in 2015 and 2016 (from Bac Kan to Pha Lai). The propagation of BOD, NH,!, NO_, PO >, and TSS in the river
was simulated based on the basis of measurement data and the use of MIKE 11 considering the sources of
river discharge on both river banks. The results showed that the concentrations of BOD, H,’, NO,, PO ., and
TSS in the downstream area were higher than those in the upstream area. Additionally, downstream areas’
DO concentration was lower than that in the upper area. In the rainy season, most concentrations do not
exceed the surface water standard (QCVN 08-MT: 2015 / BTINMT). In the dry season, the NH," concentration
in Cau river is rather high, especially in the part crossing Thai Nguyen city, Thai Nguyen province and Hiep
Hoa town, Bac Giang province, exceeding B2 collumn of the surface water standard (QCVN 08-MT: 2015 /
BTNMT).

Keywords: Water source, pollution, Cau river, MIKE 11.
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NGHIEN CU'U, PANH GIA TAC DONG CUA THAY DOI SU DUNG DAT
DEN TAI NGUYEN NU'GC MAT CHO LU'U VU'C SONG SE SAN

Nguyén Vin Pai, Nguyén Kim Tuyén, Phan Thj Diéu Huyén, Nguyén Thi Hang
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai 7/8/2018; ngdy chuyén phdn bién 8/8/2018; ngdy chép nhdn ddng 28/8/2018

Tém tat: Thay déi st dung dét Io mot trong cdc yéu té cd tdc déng Ién dén sw thay déi cdc thanh phén
trong qud trinh thdy vdn cé vé khéng gian va thoi gian, lam bién déi gid tri dong chdy tai cdc vj tri trén séng
cling nhu tai nguyén nuwdc (TNN) mét trén cdc viing khdc nhau cda lwu vuee séng (LVS). Qud trinh thay déi st
dung ddét (SDP) dién ra lién tuc, & quy mé luu vire, tdec déng dén cdc qud trinh thiy vén dnh hudng lan luot
dén hé théng sinh thdi, méi truong va kinh té. Muc dich SDP thay déi ddn dén khé néng sinh dong chdy thay
déi, ngodi ra, nhu cGu si¥ dung nudc clia cdc nganh kinh té trén luu vire ciing bj thay déi; tir d6 ddn dén ché
dé dong chdy mdt ciing nhw TNN mdt trén lwu v bj thay déi. Nghién ciru nay dé ddnh gid tdc déng do thay
d6i SDP dén TNN mdt cho LVS Sé San, két qud cho thdy su gia tdng dién tich rirng theo quy hoach ndm 2020
so vdi hién trang ndm 2015 dd lam gidm téng luong nwdc trong mua i va tdng trong mua kiét & nhiéu viing,
ddc biét la cdc viung phia thuong lwu cda LVS, tuy nhién, viéc gia téng dién tich dét phi néng nghiép ciing nhw
dién tich dét séng subi va mdt nwdc chuyén ding ciing dé khién cho téng lvong nwdc gidm trong mia kiét

va tdng trong mua I & mét sé viing thudc khu vue trung va ha luu.
Tir khéa: Thay d6i st dung dét, tai nguyén nwdc mdt, lvu vire séng Sé San.

1. M& dau

Truwdc day, & Viét Nam va trén thé gii da cé
mot s6 nghién clru danh gid tac dong cda viéc
thay d6i SDD dén dong chay cho céac LVS, tuy
nhién, cdc nghién ctru nay mdi chi danh gid tac
dong dén dong chay tai cac diém trén song va
cling chua dénh gid day du tac déng clha thay
ddi SDD dén dong chay cling nhuw TNN mat. Hién
tai, chwa cé quy trinh cu thé nao duoc dua ra
dé danh gia tadc déng cla thay d6i SDD dén TNN
cho LVS [1, 2, 3, 4].

Hién cac nghién ciru médi dirng lai & viéc
phan tich sy thay déi cda viéc SDP qua céc thoi
ky khdc nhau, trén co s& do, tinh toan dong
chay sinh ra twong &ng vdi cac kich ban SDD
khac nhau; tir d6, danh gid dong chay thay dai
nhu thé nao cho mot s8 vj tri trén séng tuong
&rng v&i su thay déi SDP qua cac thoi ky. Trén
thue té, khi muc dich SDD thay déi thi nhu cau
str dung nudc trén lwu vuc cling thay déi; day

Lién hé tdc gid: Nguyén Vén ai
Email: nguyendai.tv@gmail.com
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cling la mot nguyén nhan khong nhd lam thay
déi dong chay trén séng cling nhu TNN trén LVS.

Dé danh gid tac déng cha thay d6i SDD dén
TNN mat, can thiét phai si dung t6 hop nhiéu
phuong phap khic nhau trén co s& chinh la
xay dung cac kich ban téng hop, ap dung md
hinh todn thdy van va phan mém tinh toan nhu
cau st dung nudc dé md phéng va dinh lwong
nhitrng thay déi vé thly van va TNN trong LVS do
thay d6i SDD. Dé tai “Nghién clru danh gid tac
dodng cla thay d6i sir dung dat dén tai nguyén
nudc lwu vire song Sé San - Srépok” da xay dung
quy trinh danh gid tac dong cua thay déi SDP
dén TNN mat cho LVS va 4p dung quy trinh nay
dé danh gia tac déng cua thay d6i SDD dén TNN
mat cho LVS Sé San.
2. Phwong phap nghién ctru va sé liéu sir dung
2.1. Quy trinh ddnh gid tdc déng cua thay déi
str dung dét dén tai nguyén nwéc médt cho lwu
vu'c séng

So d6 quy trinh danh gid tdc dong cua thay
ddi SDD dén TNN mat cho LVS dwoc md ta trong
Hinh 1.




Bude 1: Téng quan khu viue nghién ciu
(FXic diém, phom vi KVNC, sor b kha ndng so ficue hién co)

¥

Bwdc 2: Lya chon phwong phip, cong cu, mé hinh déinh gia
R ierr msrhif see dvng i hinfr SWAT)

+

~ Buwde 3: Thu thip tir li¢u va sb liéu, eic bin dd co lién quan
(8o fidw KTTV: bare da DEM, dar, SDE, vi ied trame KTTV va b thay didgne

¥

Brie 4: Phin nhom cic loai hinh SDD
(7 mhrom S frr;urg cdv hang ndm, trong cav ldu ndm, ldm nghiép (deir rimg), phi nong
rhiép, deat o, it chrer sir g, dat somg SuoP ver mds mece chuivén dimg)

¥

Bwrdc 5 Phan chia tiéu luu vire simg
(S el phmr mém ArcGIS, md hink SWAT)

v

Bwde 6: Lua chon _tiéu LVS dai biéu cho cic nhém SIDEY
(Lurce chrom tidu LVS dai bicw oo movg mhdm SD0D ohea nguvén idic dua ra)

v

Bwdre 7: Lyra chon Kich ban thay ddi SDP cho chc nhiém SDP
¢ Dién tich ciia nhom SDD chinh the doi i nheat e 2% dén 3%

Bude 8: Xidc dinh bj théng sb md hinh todin cho lwu vipe cua cic tram thuy vin cd quan
triic luu lugng nwée trong LVS
(Hicn clunh va kicm dinh bi thong so cua ma linly

v

Buwie 9: Tinh todn cic diic trng dong chiy — TNN miit theo cde phwong in SDD i cic

_ tiéu LVS ) _ _

(Tong fugng nude oo ndm, i W mia can, thang (e abar, thang nho whce, 3 thang fan b,
3 theimr o mhcit)

+

Barae 10: I’hsln tich, danh gia mure dd bién dbi caa chic dic trumg TNN mit trén cac ticu
LVS dai biéu turong img vai cic kich ban thay ddi SDP cua tirng nhom SDH nhim danh
zia tac ding cia thay déi timg nhom SDH dén TNN mat L'VS

v

Bude 11: Xiy dymg bin 46 phiin b mic d4d bién ddi cia cic djc trung TNN mat trong
LVS twong dmg vdi phuwong in SDP trong trong laif thid k¥ quy hoach so vdi hién trang

¥

Buwde 12: Dé xudit gidi phap SDD lmng ltro'ng lai dé khai thaic, sir dung hop I¥ va bao vié
TNN nham phuc vy phat trién bén vimg kinh té - xa hdi trong LVS

Hinh 1. So' dé quy trinh ddnh gid tdc déng cda thay déi SDD dén TNN mdt

2.2. Phwo'ng phdp st dung mé hinh SWAT

Mé hinh SWAT duoc st dung dé tinh toan
TNN mat theo cac phuong an SDD khac nhau
cho LVS Sé San. SWAT mo6 hinh hda chu trinh
thly van dua trén phuong trinh can bang nuwdc
sau:

t
SWt = SWO + Z( Rday - qurf - Ea _Wseep _QQW )i
i=1

Trong dé:

- SW,: Lugng nudc trong dat tai thoi diém t
(mm);

- SW_: Lwgng nudc trong dat tai thoi diém

ban dau trong ngay thi i (mm);

- t: Thoi gian (ngay);

- R, Luong nuwdc mua trong ngay tha i
(mm);

- Q. Lwgng dong chay bé mat trong ngay
th& i (mm);

- E.: Lwgng nude béc hoi trong ngay thir i (mm);

- WSee Lurong nwdc thdm vao vung chua b3o
hoa trong ngay th i (mm);

- Q,,: Lwong nudc ngam (mm) chay ra séng
trong ngay th i.

Cac budc tinh toan cu thé trong mé hinh
SWAT dugc mé ta trong Hinh 2.
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Hinh 2. So' db cdc budc thuc hién mé hinh SWAT

2.3. Phwong phdp chéng chép bén dé vé céng
cu GIS

Cac tng dung GIS nhu ArcGIS, Maplinfo
duogc st dung dé x{r ly cac ban d6 SDD, dat (thd
nhudng), dia hinh, séng sudi, ludi tram KTTV,
phan nhém cdc loai hinh SDD va phan tich sy
thay d&i SDD gilta cdc phwong 4n SDD nam 2015
va 2020 cho luu vire song Sé San.
2.4. Cdc s6 liéu sir dung

- S6 liéu KTTV theo ngay dén nam 2015 gém:
Tmax, Tmin, d& am, tdc d6 gid, s6 gio ndng, béc
hoi, mua tai 3 tram khi twgng Pléiku, Kon Tum,
D3k T6 va s6 liéu lvu lwong nwdce tai cac tram
thay vin Kon Tum, Dak Mét, Kon Plong.

- Ban d6 dja hinh DEM 30x30 m.

- Ban d6 dat (th6é nhudng).

- Ban d6 hién trang SDD cdc ndm 2005, 2010,
2015 va quy hoach SDD ndm 2020 cla 2 tinh
Kon Tum va Gia Lai.

- Ban d6 hién trang va quy hoach TNN cla 2
tinh Kon Tum va Gia Lai.

Céc loai hinh SDD trén LVS Sé San dugc gop
thanh 7 nhém SDP gém: (1) D4t trong cay hang
nam, (2) Dat trong cdy lau ndm, (3) Pat 1am
nghiép (dat rirng), (4) Pat phi ndng nghiép, (5)
Dat &, (6) Pt chua sir dung va (7) DAt sdng sudi
va mat nudc chuyén dung.

Dién tich cac nhdm SDD trén LVS Sé San cac
nam 2005, 2010, 2015 va 2020 duoc trinh bay
trong Bang 1.

Bdng 1. Dién tich cdc nhém si¥ dung dét trén luu vire séng Sé San qua cdc ndm

T Cac nhém 2005 2010 2015 2020
str dung dat ha) |6 | a) | &) | ha) |8 | (ha) | (%)
1 | Tréng cay hang ndm 165.769 | 14,69 | 165.173 | 14,64 | 203.076 |18,00| 116.807 | 10,35
2 | Tréng cay lau ndm 183.985 | 16,31 | 180.759 | 16,02 | 237.518 |21,05| 221.278 | 19,61
3 | Datlam nghiép (datrirng) | 617.526 | 54,73 | 617.522 | 54,73 | 560.062 |49,64| 672.702 | 59,62
4 | D4t phinéng nghiép 19.815 1,76 | 22.301 1,98 29.939 | 2,65 | 46.338 | 4,11
5 |Patd 39.716 | 3,52 28.877 2,56 51.931 | 4,60 | 30.122 2,67
6 | Dat chua st dung 91.513 | 8,11 | 90.045 7,98 37.749 | 3,35 14.785 1,31
7 | D4t sbng sudiva mat nuwdc 9.990 0,89 23.639 2,10 8.039 0,71 26.281 2,33
chuyén dung
Téng cong 1.128.314 | 100 | 1.128.314 | 100 | 1.128.314 | 100 | 1.128.314 | 100
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3. K&t qua va thao luin
3.1. Hiéu chinh va kiém dinh mé hinh SWAT

LVS Sé San dwgc phan chia thanh 26 tiéu
LVS (Hinh 3) v&i 368 don vi phan &rng thiy van
(HRUs). Viéc hiéu chinh bd théng s6 md hinh
SWAT cho LVS Sé San duoc thyc hién vdi s6
lidu KTTV giai doan 2005-2009 va sé liéu SDD
nam 2005 v&i gid thiét SDP trong giai doan

rmr
L

2005-2009 khéng thay déi so v&di nam 2005.
Viéc kiém dinh bd théng s6 mdé hinh SWAT
duwogc thuc hién véi so liéu KTTV giai doan
2010-2014 va s6 liéu SDP ndm 2010 véi gia
thiét tvong tu. S6 lidu lvu lvong nudc thuc
do tai 3 tram thiay van Kon Tum, Dk M6t, Kon
Pléng trén luu vuc song Sé San duoc st dung
dé danh gia két qua hiéu chinh va kiém dinh
bd théng sé md hinh.

wrpve wRTE
H 2

Ty
1

ey
L
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L

Chad g

——atng
Jurwe

T
e

Hinh 3. Bdn d6 phdn chia cdc tiéu lwu vure trong mé hinh SWAT cho lwu vire séng Sé San

K&t qua so sanh luu lugng thue do va tinh
toan tai cac tram Kon Tum, Dak M6t, Kon Plong

trong giai doan hiéu chinh 2005-2009 duoc thé
hién trén cdc hinh tir Hinh 4 dén Hinh 6.
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Tram Kon Tum (2005-2009)
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Hinh 4. Lwu lwgng thuc do va tinh todn tram Kon Tum giai doan 2005-2009 (hiéu chinh)

Tram Dik Mt (2005-2009)
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Hinh 5. Lwu lwong thue do va tinh todn tram Ddk M6t giai doan 2005-2009 (hiéu chinh)

Tram Kon Plong (2005-2009)
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Hinh 6. Lwu luong thuc do va tinh todn tram Kon Pléng giai doan 2005-2009 (hiéu chinh)

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 7 - Thang 9/2018

64
]




Bo théng s& moé hinh SWAT duoc lwa chon
cho lwu vuc cha 3 tram thay van Kon Tum,
Dak M&t, Kon Pléng sau khi hiéu chinh duoc
duwa trong Bang 2. K&t qua so sanh luu lvong

thuc do va tinh toan tai cac tram Kon Tum,
Dak Mét, Kon Plong trong giai doan kiém dinh
2010-2014 duoc thé hién trén cac hinh tir
Hinh 7 dén Hinh 9.

Bdng 2. B6 théng sé mé hinh SWAT sau khi hiéu chinh

Thong s6 Mo ta Kon Tum | D3k Mot | Kon Plong
CN2 Chi s6 CN (rng véi diéu kién am Il 21,8 24,14 25,71
OV_N Hé s nham Manning cho dong chay mat 30,2 26,26 22,96
ALPHA_BF Hé s6 triét giam dong chay ngam 0,424 0,297 0,309
GW_DELAY Thaoi gian trir nudc tang nudc ngam 254,1 130,9 406,2
CH_N1 Hé s6 nham kénh dan (mm/gi®) 40,53 35,64 36,16

Tram Kon Tum (2010-2014)
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Hinh 7. Lwu lwong thuc do va tinh todn tram Kon Tum giai dogn 2010-2014 (kiém dinh)

Tram Dk M6t (2010-2014)
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Hinh 8. Lwu lwong thue do va tinh todn tram Bdk M6t giai doan 2010-2014 (kiém dinh)
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Tram Kon Pléng (2010-2014)
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Hinh 9. Lwu lvgng thue do va tinh todn tram Kon Plong giai doan 2010-2014 (kiém dinh)

K&t qua danh gia hiéu chinh va kiém dinh
bo théng s6 mé hinh SWAT cho luu vyc séng
Bdng 3. Ddnh gid két qué mé phdng dong chdy giai doan hiéu chinh, kiém dinh

Sé San bang chi s NASH dugc trinh bay trong
Bang 3.

T Tram Chi s6 NASH
Hiéu chinh (2005 -2009) | Kiém dinh (2010 - 2014)
1 Kon Tum 0,81 0,80
2 Dak Mét 0,88 0,91
3 KonPlong 0,73 0,77

3.2. Bdnh gia tdc déng cda thay déi s dung
ddt dén tai nguyén nwdoc mdt cho lwu vure séng
Sé San

Cac tiu LVS dai biéu va cac kich ban thay
déi SDP d6i véi tirng nhém SDD trén LVS Sé San
duworc xac dinh nhu trong Bang 4.

Chudi s6 lieu KTTV giai doan 1981-2015 dé
tinh todan TNN mat cho LVS Sé San theo cdc
phuong an SDD khac nhau. V&i mbi phuong an
SDD, chudi s8 liéu KTTV céc ban d6 DEM va ban
d6 dat (thd nhudng) dwoc gitr nguyén.

K&t qua dénh gia tac dong dén TNN mat cla
tirng nhédm SDD duoc dwa trong Bang 5, trong

dd, 3 nhém SDD |a dat trong cdy hang nam, dat
trong cdy 1au ndm va dat [Am nghiép (dat rirng) cé
tdc dong tich cuc dén sy phan bd dong chay trong
ndm, nghia 1a lam ting t6ng lvgng nudc mat
trong khodng thoi gian it nudc va lam giam téng
lvgng nuwdc mat trong khoadng thai gian nhiéu
nudc, 4 nhdom SDD con lai cé tac dong nguoc lai
déi véi s phan bé dong chay trong nam.

Dong chay trén LVS Sé San dwoc tinh toan
cho 26 ti€u LVS (Hinh 3) theo cic phuong an
hién trang SDD c4dc nam 2005, 2010, 2015 va
quy hoach SDP ndm 2020 vdi sé liéu KTTV giai
doan 1981-2015.

Bdng 4. Thay déi dién tich cdc nhém SDP trén cdc tiéu LVS dai biéu
t*ng vdi cdc kich ban thay déi SDP

1T Nhém SDP Tiéu LVS dai biéu va kich ban thay d6i SDP | Thay ddi dién tich (%)
1 | Tréng cy hang ndm Tiéu LVS s8 5 so véi s6 19 (SDP ndm 2015) 7,04

2 | Tréng cay lau ndm Tiéu LVS s6 20 so véi s6 32 (SDD 2010) 29,63

3 | DAt 1am nghiép (dat rirng) Tiéu LVS s6 1 (SDP 2015 so vai 2005) -14,38

4 | B4t phi néng nghiép Tiéu LVS s8 17 so véi s6 15 (SDD 2010) 7,91

5 | Dat & Tiéu LVS s8 21 so véi s6 15 (SDP 2015) 6,31

6 | Pat chua sir dung Tiéu LVS s8 8 so v&i s6 7 (SDP 2015) 4,11

7 | Dat s6éng sudi va mat nuwdc | Tiéu LVS s6 20 so vai s6 22 (SDD 2010) 7,21

chuyén dung
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Bdng 5. Thay déi (%) TNN mdt trung binh thoi ky 1981-2015 do thay déi SDP

T Nhém SDD Mua lii | Mua can | 1thang max | 1thang min | 3 thang max | 3 thang min
Tréng cdy hang nam -0,64 0,64 -0,20 0,05 -0,51 0,26

2 | Trong cay lau ndm -1,56 1,56 -0,75 0,53 -1,35 0,24

3 | D4t 1am nghiép (dat| 3,64 -2,55 3,37 -21,55 3,58 -7,42
ring)

4 | Dat phi néng nghiép 3,08 -3,08 0,98 -0,09 1,20 -0,04

5 | D&t o 3,15 -3,15 0,65 -0,09 2,06 -0,12

6 | DAt chua sir dung 0,69 -0,69 0,04 -0,03 0,11 -0,04

7 | D4t séng sudiva mat | 0,42 -0,42 0,07 0,01 0,17 0,20
nuéc chuyén dung

26 tiéu LVS duogc gop lai thanh 15 vung
TNN (Bang 6) va phan vung thay d8i TNN mét

Bdng 6. Danh sdch cdc viing tai nguyén nwdc mdt cua lwu vire séng Sé San

do thay d&i SDP quy hoach 2020 so véi hién
trang 2015.

Thay dén bién gidi Viét-Cam)

TT | Tén vung TNN Ky hiéu Bao gém cac Dién tich
tiéu lwu vye (km?)

1 | Thuwgng ngudn séng Dak Bla (tinh dén ngi ba TN_DAKBLA 8;9;10 923,8
song Dak Pone)

2 | Séng Pak Pone (tinh dén nga ba séng Dak Bla) DAKPONE 11 497,9
Khu gitta 1 song Dak Bla (tlr ngd ba séng bak KG1_DAKBLA 12; 13; 14;18 542,7
Pone dén ng3 ba séng la Krom)

Séng la Krom (tinh dén ng3 ba séng Dk Bla) IA_KROM 21 892,6
Khu gilra 2 song Dak Bla (tir ngad ba song la Krom KG2_DAKBLA 16; 17 583,0
dén ng3 ba sdng Kréng Po Ké)

6 | Thuong ngudn sdng Krong Po Kb (tinh dén ngd | TN_KRONGPOKO 1;2 1.055,2
ba séng Dak Ro Long)

7 | Khu gilta 1 song Krong Po Ko (tir ngd ba song | KG1_KRONGPOKO 3;4;,5;6 956,2
Dak Ro Long dén ng3 ba sdng Dak Psi)

Séng Pak Psi (tinh d&n ng3 ba sdng Kréng Po Ko) DAKPSI 7 817,4
Khu giita 2 song Kréng Po K6 (tir nga ba séng | KG2_KRONGPOKO 15 394,7
Dak Psi dén nga ba séng Dak Bla)

10 | Khu gilta 1 s6ng Sé San (tlr nga ba song Krong KG1_SESAN 19; 20 725,1
Po K& dén nga ba sdng la Roey)

11 | Khu gilta 2 s6ng Sé San (tur nga ba song la Roey KG2_SESAN 22 636,3
dén ng3 ba séng la Grai)

12 | Séng la Grai (tinh dén ng3 ba s6ng Sé San) IA_GRAI 23 818,0

13 | Khu gilta 3 s6ng Sé San (tlr ngad ba séng la Grai KG3_SESAN 25 468,0
dén ng3 ba séng Nam Sa Thay)

14 | Sdng Nam Sa Thay (tinh dé&n nga ba séng Sé San) NAMSATHAY 24 1.496,5

15 | Khu gilta 4 s6ng Sé San (tlr ngd ba s6ng Nam Sa KG4_SESAN 26 475,9
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Két qua tinh todn sy thay d6i tai nguyén
nuwdc trén 15 vung tai nguyén nudc cla luu vuc
song Sé San trung binh thoi ky 1981-2015 tng
v&i sy thay ddi sir dung dat ndm 2020 so vdi
2015 duoc trinh bay trong Bang 7.

Ban d6 phan vung thay d6i TNN mat ca nam
trung binh thoi ky 2981-2015 LVS Sé San do thay
SDD quy hoach nam 2020 so vé&i hién trang nam
2015 dwagc trinh bay trén Hinh 10.

Theo két qua tinh todn trong Bang 7 va Hinh
10, d6i v&i su thay ddi dién tich SDD quy hoach
nam 2020 so v&i hién trang ndm 2015, TNN mat
ca nam trén LVS Sé San c6 su bién ddng manh
theo khéng gian. Téng luvgng nudc cd ndm ting
&4 vung TNN la: (1) Thwong ngudn sdng Dk Bla
(tinh dén ng3 ba sdng Dak Pone), (2) Khu gitra 2
song Dak Bla (tir ng3 ba séng la Krom dén nga ba

séng Krong Po Ko), (3) Khu gitta 1 song Kréng Po
Ko (tir nga ba song Pak Ro Long dén ngd ba séng
Dak Psi) va (4) Séng Nam Sa Thay (tinh dén nga
ba séng Sé San), cac vung con lai déu cé tdng
lwgng nudc cd ndm gidm.

Tuy nhién, do dién tich rirng theo quy hoach
nam 2020 tang kha manh so véi hién trang nam
2015 nén phan I&n cac vung trén lwu vuc cb téng
lwgng nudce giam trong mua I va tang 1én trong
mua kiét. Ngoai ra, do dién tich rirng tang Ién
khéng déng déu trén toan luu viec ma tap trung
tang & cac khu vire trung va thugng ngudn cua luu
vure, khu vure trung va ha ngudn cla luwu vuce tang
nhiéu vé dién tich dat phi néng nghiép va dién tich
dat sdng sudi va mat nudc chuyén dung nén nhiéu
vung TNN & cac khu vie nay ¢ téng luvong nuwéc
tang vao mua I{ va giam vao mua kiét.

Bdng 7. S thay déi téng lwong nwdc trén cdc viing TNN cua LVS Sé San trung binh

thoi ky 1981-2015 trng vdi sw thay déi SDP quy hoach ndm 2020 so vdi hién trang ndm 2015

T Vung TNN Thay d&i SDD (%) Thay d&i TNN méat
(%)
bat | Dat |batlam | Pat | bate | bat | Dat Ca | Mua | Mua
trong | trong | nghiép phi chwa | song | ndam | i can
cay cay (dat ndéng st sudi
hang lau rirng) | nghiép dung | va mat
nam nam nwéc
chuyén
dung
1 TN_DAKBLA 78,93 | 175,4 -2,25 174,7 |-89,64 | -100 252,2 3,73 3,61 4,50
2 DAKPONE -26,87 | 39,49 10,46 134,2 |-75,45| -100 5,8 -3,65 | -3,69 | -3,35
3 KG1_DAKBLA -61,36 | 3,42 40,77 624,3 | -64,61| -100 -30,4 -4,24 | -4,36 | -3,45
4 IA_KROM -20,62 | -0,62 39,65 15,87 -9,77 |-99,42 | 33,25 | -1,90 | -1,79 | -2,57
5 KG2_DAKBLA -54,34 | 8,89 94 150,2 |-69,75| -100 122,3 0,05 | -0,79 5,32
6 TN_KRONG- -69,26 | -19,66 | 33,77 860,6 |-80,50| -100 91,37 | -7,73 | -7,39 | -9,83
POKO
7 KG1_KRONG- -78,05 | -36,58 | 62,32 1098 |-93,68 | -100 230,6 3,64 | -2,93 | 44,22
POKO
8 DAKPSI -72,86 | -7,06 31,31 396,3 | -86,03 | -100 94,02 | -7,22 | -6,97 | -8,86
KG2_KRONG- -57,57 | 19,12 46,36 -42,35 | -72,99 | -100 505,3 | -9,60 | -5,41 | -30,72
POKO
10 KG1_SESAN -68,14 | 28,21 43,52 0,17 -43,61 | -100 90,78 | -3,32 | -3,34 | -3,21
11 KG2_SESAN -41,24 | -0,62 19,58 -9,68 -4,90 | -100 158,1 | -3,89 | -4,02 | -2,91
12 IA_GRAI 542 |-13,09 | 48,14 -30,8 |-26,53|-99,94 | 2571 -3,06 | -3,05 | -3,12
13 KG3_SESAN 1293 |-10,58 | -18,58 -90,46 | 10,07 | -100 6332 -3,77 | -0,36 | -24,05
14 NAMSATHAY 283,4 9,58 -5,96 1352 -100 -100 10857 | 0,23 | 0,16 0,73
15 KG4_SESAN -43,54 | -30,90 109 -23,41 | 24,03 | -100 317,8 | -7,07 | -7,15 | -6,52
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Hinh 10. Ban d6 phén viing thay d6i TNN mdt LVS Sé San do thay déi SDP ndm 2020 so vdi ndm 2015

3.3. Cdc giGi phdp quan ly st dung dét hop ly
nhdm bdo vé va phdt trién bén vi¥ng tai nguyén
nwdé'c mdt lwu vwre séng Sé San

- Tang cwdng trong rirng bé sung va giam
dién tich dat mat nudc (do viéc khai thac thay
dién, thay loi) cho cac khu vuc trung va ha du
cla LVS Sé San, cu thé 13 cdc vung: Thuong
ngudn séng Krong Po K& (tinh dén nga ba séng
bak Ro Long), khu giita 2 song Krong Po K6 (tinh
tlr ng3 ba sdng Pak Psi dén nga ba sdng Pak Bla),
khu gitta 3 séng Sé San (tinh tlr nga ba séng la
Grai dén ng3 ba séng Nam Sa Thay) va Séng Dak
Psi (tinh dén ng3 ba séng Krong Po Ké).

- Tang cudng cdng tac vé quan ly va st dung
dat, dinh huéng chuyén dich co ciu cay trong
phu hop vira ddm bao phat trién kinh té vira
dam bao kha ning gitt nwdc, bd cap cho nuwdc
ngam va ngin nglra, giam thiéu thodai héa dat
cho céc khu vuece trung va ha du cla lwu viec.

4. Két ludn

Quy trinh danh gid tdc dong cla thay d&i SDD
dén TNN mat d3 dwoc ap dung dé danh gia cu
thé cho LVS Sé San.

Dudi tic ddng cua viéc thay déi SDD theo
quy hoach nam 2020 so véi hién trang nam
2015, dién tich rirng tang |én nhuwng khéng déng

déu trén khap luu viec nén phan I6n cic vung
TNN d3 phéan chia cda LVS Sé San ¢4 TNN mat
gidm trong mua Il va tang Ién trong mua kiét.
Tuy nhién, mét sé vung & khu vyc trung va ha
du cta lwu vue cé dién tich dat phi néng nghiép
va dién tich dat sdng sudi va mat nudc chuyén
dung ting 1én dan t&i TNN mat ting l1én & mot
s6 thang mua Il va gidm & mot s6 thang mua
kiét nhu khu gitra 2 s6ng Krong Po K6 (tinh tu
nga ba sdng Pak Psi dén nga ba séng Dak Bla) va
khu gilra 3 sdng Sé San (tinh tr nga ba song la
Grai dén nga ba séng Nam Sa Thay).

T& nhirng k&t qua danh gia tac ddng clha thay
déi str dung dat dén tai nguyén nuwéc mat cho
Ilwu vue sdbng Sé San, can thiét phai ap dung
nhirng gidi phdp quan ly sir dung dat hop ly
nham bao vé va phat trién bén virng tai nguyén
nuwdc mat cho lwu viee sdng nay. Cu thé, can phai
tang cwdng b6 sung trong rirng va giam dién tich
dat mat nudce & khu vire trung va ha du cda lvu
viee cling nhu tdng cudng cdng tac vé quan ly
va st dung dat, dinh hudng chuyén dich co ciu
cay trong phu hop vira ddm bao phat trién kinh
t€ vira dam bao kha ning gitt nwdc, b6 cap cho
nwdc ngdm va ngdn nglra, gidm thiéu thodi héa
dat cho cac khu vue trung va ha du cuta luu vure.
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Lo cdm on: Nhém tdc gid xin chén thanh cdm on dé tai nghién ciru khoa hoc va phdt trién céng nghé
cdp B6 “Nghién ctru ddnh gid téc déng cia thay déi st dung dét dén tai nguyén nudce lwu vire séng Sé
san - Srépdék” da hé tror dé thure hién bai bdo nay.
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ASSESSMENT OF THE IMPACT OF LAND USE CHANGES ON
SURFACE WATER RESOURCES IN SE SAN RIVER BASIN

Nguyen Van Dai, Nguyen Kim Tuyen, Phan Thi Dieu Huyen, Nguyen Thi Hang
Viet Nam Institute of Meteorology, Hydrology and Climate Change
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Abstract: Land use change is one of key factors that largely affect different components of hydrological
processes both in space and time and subsequently alters river flows as well as surface water resources in
different areas of the basin. Land use change is a continuous process and occurs at basin scale. Land use
change leads to changes in the water flows and changes in water demand for different sectors in the basin
leading to changes in surface flow regime as well as the surface water resources in the basin. This study
assessed the impact of land use change on surface water resources in the Se San river basin. Results shows
that the increase in forest planned for 2020 in comparision with the year 2015 leads to reduce water in flood
season and increase in water in dry season in many areas, especially in the upper of the basin. The increase
in non-agricultural land areas as well as in open water bodies have reduced water volume in the dry season
and increased that during the flood season in some areas of the lower and middle basin.

Keywords: Land use change, surface water resources, Se San river basin.
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PO NHAY CAM CUA KiCH THU'GC MIEN LUG1 TINH DEN MO HiNH
HAI DUO'NG KHU VU'C KHI NANG DO PHAN GIAI 1 CHIEU TU KET QUA
CcO O PHAN GIAI THAP CUA MO HINH HAI DUO'NG TOAN CAU

Pham Van Sy, Jin Hwan Hwang??
WVién Khoa hoc Khi twong Thdy vén va Bién déi khi hdu
@Trwong Bai hoc Quéc gia Seoul, Hon Quéc

Ngay nhén bai 15/8/2018; ngdy chuyén phdn bién 16/8/2018; ngay chép nhén ddng 5/9/2018

Tém tat: Nghién ctru ndy ddnh gid tdc dong clia kich thudc mién Iwdi tinh téi két qué cda mé hinh héi
dwong khu vue (ORCMs) khi néng dé phdn gidi 1 chiéu tir két qud cé dé phén gidi thdp cua mé hinh hai
dwong todan cdu (OGCMs). Trong nghién ctru ndy, phurong phdp “Big-Brother Experiment” duroc dp dung dé
ddnh gid dnh hudng cua kich thudc mién Iwdi tinh dén két qué cia ORCMs. Trong dd, dit liéu gid dinh két
qud ctiia mé hinh héi duong toan céu duoc tao ra tir mé hinh héi dwong khu vue chay cho mién Iwdi tinh cé
kich thuwdc did I6n véi dé phén gidi cao. Séng cé quy mé nhd tir két qué déu ra cia mién Iwdi tinh I6n duwoc
logi bé, sau d6 dwoc st dung dé€ cung cép diéu kién bién va diéu kién ban dédu cho mién ludi tinh nhé hon va
ndm trong mién lwdi tinh cda dif liéu gié dinh, vdi cting dé phén gidi va mé hinh héi duong khu vire. DiF liéu
mé phdéng cua mién lwdi tinh nhé sau dé dwoc so sdnh vdi két qud cda mién ludi tinh Ion trong khodng kich
thudc ciia mién lwdi tinh nhd. Két quanhayj cho thdy mé hinh héi dwong khu vuee khd nhay vdi kich thudc cua
mién lwdi tinh. Chét lvong két qué cua mé hinh héi duong khu vue tét 1én khi tdng kich thudc cia mién ludi
tinh. Kich thwdc mién lwdi tinh t6i wu cia ORCMs béng tir 1/10 tdi 1/2 kich thuwdc mién lwdi tinh cia OGCM.

Tir khéa: M6 hinh héi duwong khu vure, phirong phdp Big-Brother, kich thudc mién luwdi tinh, nhay cédm

1. Mé& Dau nay sinh nhan t& mai cé thé tic ddng manh mé
Mb hinh hai dwong khu viec (ORCMs) 1a mét dén két qua mo phong clia ORCMs, d6 la kich
cong cu hitu ich mé phéng cac truong hai duong thudc mién lwdi tinh [15]. Kich thudc mién lwai
& quy md khu vic nhé va ven bién thong qua ﬁnh~ tao ra “vung dém” (buffer zone) dé giam
viéc nang cao dd phan gidi bing phuong phap nhiéu dong do sai sé sinh ra tir vung bién truyén
thay dong luc hoc tir két qua cé do phan gidi vao bén trong mién Iu’é‘i“u’nh [4, 16]. NGi dung
thap clia mé hinh hai dwong toan cau (OGCMs) chll'nh\cﬂa nghién ctru nham lam sang t6 mot so
[2, 7]. ORCMs sir dung cac truong théng tin cé van dé sau: )
quy méd 16n, bién déi theo thdi gian tir két qua 1. Kich thudc cda mién lugi tinh tac dong
clia OGCMs nhu 1 trwdng van téc, dé cao mit dén két ctia mé hinh pRCMs nhu thé néo?,
nwdc bién, nhiét do va dé mudi cho didu kién 2. Kich thudc mién lwdi tinh nhu thé nao
bién va ban dau dé tinh todn va md phéng cac la t6i wu cho mé hinh ORCMS khi néng cao d6
trwong dong chay va vat chat trong khu vuc phén\giéi bang phuong phap thay dong luc hoc
nhd, nhung chay véi mign luéi tinh cé d6 phan 1 chiéu tir k&t qua cla mdé hinh OGCMs c6 d6
gidi cao [9, 10]. Quy trinh nay duoc biét dén Ia phan giai thua?
phuong phap nang cao dd phan giai 1 chiéu. Quy 2. Phurong phap

trinh nang cao d6 phan giai 1 chiéu nay sé lam 2.1 Céu tric (Big-Brother Experiment) vé

phwong phdp danh gia
Lién hé tdc gid: Pham Van Sy Nghién clru 4p dung phuong phap
Email: phamsymt@gmail.com Big-Brother Experiment (BBE) [4] dé danh gid d6
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nhay cdm cuda kich thwdc mién luéi tinh tdi két
qua ctia mé hinh hai duong khu vye. Cau tric
clia phuong phap BBE duoc miéu ta trong Hinh
1. Truéc tién, BBE sir dung mé hinh hai dwong
khu virc d&€ mé phong cho mién ludi tinh rong
I&n, véi d6 phan gidi cao, duwoc goi 1a “mién
anh” (MA). Tiép dén, tat ca sdng c6 quy mé nhd
(small scales) cia MA dugc loai bé hoan toan
thong qua bd loc (low-pass filter). Sau khi loai
bd séng cé quy md nhd, do phan giai cia MA
tré nén thap hon, va duogc st dung dé cung cap
diéu kién bién va ban dau cho clng loai mé hinh
hai dwong khu vuwe cé cung dé phan gidi cao
nhu MA truwdce khi loai bd quy md nho, nhung
kich thudc mién lwdi tinh nhé hon va nam trong
mién ludi tinh I&n cha MA, duwoc goi 1a “mién
em” (ME). Cha y rang ME st dung két qua cua
MA sau khi loai bd séng c6 quy mé nho cho diéu
kién bién va diéu kién ban dau, twa nhu s dung
két qua cda m6 hinh hai dwong toan cau véi do
phan giai thap.

Phuong phap nay cé nhiéu vu diém trong
viéc loai bo sai s6 tr chinh ban than md hinh
hai duong khu vuec, cling nhu han ché cla di
liu quan trac trong viéc hiéu chinh va kiém
nghiém két qua mé hinh. Ngoai ra, cac truong
md phong cta ME cé thé dé dang doi chiéu
va so sanh v&i MA ban dau (trudc khi loai bo
song quy md nhd) bdi ching cé cung dé phan
gidi ludi tinh. Chinh vi thé sy khac nhau cla
két qud md hinh gitta ME va MA la chi do céc
yéu t6 lién quan dén quy trinh nang cao do
phan gidi gy ra, ch& khong phai do sai sd tir
md hinh hay tir két qua quan tric.

Tac déng cla kich thwdc mién ludi tinh
duwoc danh gid dua trén biéu d6 “Taylor dia-
gram” théng qua 3 chi s6 théng ké bao géom
do léch chuan (Standard Deviation-SDS) (d6
giéng nhau clha két qua md phong clta ME
va MA), hé s twong quan (correlation coef-
ficient-COR), va d6 léch sai sé toan phuwong
trung binh trung tam (Center Root Mean
Squared Different-CRMSD) (dd I&n cla sai
s6) [14]. Biéu d6 “Taylor diagram” cé thé dé
dang thé hién cdc chi s6 théng ké trén do thi
2 chiéu. Su két hgp théng tin cla cac chi s6
thong ké cé thé dé dang danh gia sy twong
quan, khac nhau cla d6 léch chuin va sai sd
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khac nhau gitta ME va MA.

Cac bién két qua cia mo hinh 4 chiéu ¢ = ¢
(i, j, k, t) theo khong gian (i, j, k) va thoi gian (t)
bao gdbm nhiét d6, dd mudi va xody theo chiéu
thang ding. Trung binh theo khong gian cla
bién ¢ dugc tinh todn nhu sau:

Zgi,j,k
()=~ W
N

Trong d6 N 13 téng s& diém luwdi cha mién
lwdi tinh ME. SDSs trong moi mién ludi tinh
duoc tinh nhu cong thic dudi day:

SDS, = \/Tli:(@%g%@)
SDS, = \/?IZ_;(<¢LA>—<¢(,A>) o

T la téng s budc thoi gian mé phong, céc chi
s6 dudi E va A 1an lugt miéu td ME- va MA. Hé
s6 twong quan la:

i (((4,0‘@)((%9‘@)

2

(2a)

COR =—
T ; SDS,SDS,

CRMSD duoc dinh nghia nhu sau:

CRMSD =vVE?-E> (4)

Trong d6 RMSD (E) gitta ME va MA la:
T
= [ l{)-{e))

Quan hé gitra cac yéu té trén dugc chira nhu
sau:
CRMSD?=SDS?, + SDS?_-25DS, x SDS,_x COD (6)
2.2. Thiét Idp mé hinh

M6 hinh hdi dwong khu vwec duwgce dap dung
trong nghién ciru la ROMS (Regional Ocean
Modeling System). ROMS giadi phuong trinh
Reynolds-averaged Navier-Stokes equations vdi
diéu kién xap xi Boussinesq va can bang thay
tinh theo phuong thang ding [3]. Chi tiét vé
miéu ta dic diém va cic hé phuong trinh cla
ROMS c6 thé tham khao trong [6, 9, 12].

C4u truc bién mé dugc sir dung 1a loai bién
“radiation”, c6 thé x{r ly t6t trong trudng hop




WRF

Bién khi quyén

LBC IC

ROMS
Mién luwéi tinh Ién,
D6 phén giai cao

Mién Anh

KIEM NGHIEM

So sanh két qua cta “mién
em” va “mién anh”

v
Bo loc

S6ng quy mé nhé

IC& LBC
ROMS
Mién lwéi tinh nhé,
Do phén gidi cao

Mién Em

Hinh 1. So' dé mé ta phurong phdp BBE: IC la diéu kién ban ddu; BC la diéu kién bién;
BCva IC cung cdp cho MA dugc Idy tir mé hinh hédi dwong todn cGu HYCOM.

dong chay vao va ra khoi mién ludi tinh @ moi
gbc do6. Bién “radiation” dwogc danh gid cao va
st dung nhiéu trong cdc md hinh hai dwong
khuvue[9, 13]. Md hinh réi cho tinh todn nhat
réi va khuéch tan réi duoc ap dung |1a K-profile
parameterization [8]). Diéu kién ban dau
duwoc cung cip cho toan mién lwdi tinh chi tai
thoi diém dau tién cha qué trinh md phdng,
con diéu kién bién dwgc cip nhat tai moi
buwdc thoi gian.

Thoi gian mé phdng trong nghién ciru khoang
30 ngay trong nam 2011 (tir 28/1 ~ 28/2/2011),
cho khu vuc bién phia Déng clia Han Qudc. MA
str dung céc bién hai dwong bao gdbm nhiét do,
dd mudi, van tc dong chay va dé cao cia mat
nudc bién cda dau ra moé hinh hai duong toan
HYCOM, |3 s& liéu sdn cé trén trang web cla
the Center for Ocean-Atmospheric Prediction
Studies (COAPS, http://hycom.coaps.fsu.edu/
thredds/catalog.html). Cac bién hai duong nay
c6 do phan giai 1/12°x 1/12°(~9 km), v&i 33 1&p
d6 sau (0 - 5,5 km) trong toa d6 z, vdi thoi gian
cap nhép 24 tiéng (chi tiét dir liéu dwgc miéu ta
trong COAPS and Metzger et al. (2008).

D{t liéu khi twong dugc cung cdp tir mé hinh
WRF, ndng cao d6 phan giai tir dit liéu phan tich
toan cau cé dd phan gidi 1° x 1°, cap nhat vdi

thoi gian 6 tiéng. D6 phan giai cla lwdi tinh WRF
giéng vdi d6 phan giai cia mé hinh hai dwong
dé tranh 16i phat sinh trong qud trinh ndi suy.
Cac bién khi quyén bao gém: Téc do gid tai
10 m, 4p suat khi quyén, nhiét dé khong khi, mua,
d6 am khong khi va birc xa séng ngan va dai,...

DE& danh giad anh hudng cla kich thudc mién
lwéi tinh dén két qud cia mé hinh hai duong
khu vie khi ndng cao d6 phan giai tir két qua cé
dd phan giai thap cia mé hinh hai duong toan
cau, bén mién tinh con vdi cac kich thuwdc lwdi
tinh khac nhau dugc thyc hién bao gom ME1,
ME2, ME3 va ME4, véi lan luot cac chi s6 diém
luditinh la 25x 21, 51x 41, 78x 64 va 125 x 104.
B&n mién lwdi tinh cé cung d6 phan giai véi MA
v3i dd phan gidi 6 km x 6 km. Kich thuwdc mién
I6i tinh cha MA bao quéat toan bd 4 mién ludi
tinh nhd vdi chi s6 diém lwdi tinh 13 168 x 126
(Hinh 2) va (Bang 1). C& MA va ME chay véi 30
I&p d6 sau theo hé toa d6 lwdi tinh S, 1a hé toa
dd khoéng tuyén tinh trong dia hinh bién déi, linh
dong trong hiéu chinh do phan giai cta lwdi tinh
theo dia hinh [6]. D& liéu dia hinh dwoc trich
xuat tir ETOPO1, |a di¥ liéu dja hinh toan cu ¢
dd phan gidi 1’ [1]. Thoi gian cip nhat s6 liéu tai
diéu kién bién cho ME tir MA 13 10 phut, bang
v@i chi sé budc thoi gian chay cia bén MEs.
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Hinh.2. Bdn d6 dia hinh 3D va kich thudc mién lwdi tinh cia MA va 4 mién lwdi tinh em ME1, ME2,
ME3 va ME4
Bdng 1. Bdng miéu td kich thudc mién lwdi tinh cua MA va 4 mién lwdi tinh em MEs

Loai mién lw¢i Do phan giai

S6 diém lwéi (x&y)

Kich thwédc mién Ty lé dién tich cta

tinh lwéi (km) cac mién lwédi con
MEs /ME1

ME1 6x6 km 25x21 150x126 1

ME2 6x6 km 51x41 306x246 ~4

ME3 6Xx6 km 78x64 468x384 ~9,5

ME4 6Xx6 km 125x126 750x624 ~25

MA 6x6 km 168x126 1008x756

Hai truong hop duoc dp dung trong nghién ciru
bao gdm: (1) Trudng hop “dac biét”, 1a két ctia dau
ra c6 d6 phan giai cao clia md hinh MA s& truc tiép
duoc st dung dé cung cap diéu kién bién va dau
vao cho 4 mién ludi tinh “em” MEs. (2) Trudng hop
“anh - em”, séng ¢ quy mo nhd trong két qua dau
ra c6 do phan gidi cao cia mé hinh MA s& bij loai
bd dé tré thanh két qua cé dé phan giai thap (Hinh
1), rdi sau d6 dung dé cung cap diéu kién bién va

d4u vao cho 4 mién ludi tinh “em” (Bang 2). Dit liéu
trong truong hop “MA” sau khi da loai bé quy mo
nhd giéng hét nhu di liéu c6 dd phan giai thap tur
md hinh hai duong toan cau cung cip cho 4 mién
ludi tinh “em”. B& loc dé loai bd séng quy md nho
duwgc dung trong nghién ctru la tir DCT (Discrete
Cosine Transform) [5], phuong phap c6 thé dé
dang kiém soat dé dai séng va loai bd dit liéu sdng
c6 quy mé nho.

Bdng 2. Badng miéu td cdc truong hop duwoc thiét 1ap dé ddnh gid Gnh hwdng cuda kich thudc mién
lwi tinh dén két qué cua ORCMs

1T Loai trwdng hop Do phéan giai cia MA Ty 1é d6 phan giai giita MA va MEs
1 Dac biét 6Xx6 km 1
Anh em 18x18 km 3 (loai bd séng < 36km)
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Ty |é d6 phan giai gitta MA va 4 mién tinh con
MEs la 3, duoc tinh theo céng thirc sau:
)l
EME N N
Trong do, ¢, la d6 dai song can loai bo tir
MA; ¢ la d6 dai séng nho nhat mo phdng trong
ME. D6 dai séng nhé nhat duoc dinh nghta bang
2 lan d6 phan giai cta lwdi tinh. Vi du, dd phan
gidi ludi tinh cia ME I3 6 km, ¢, 13 12 km; d6
phan gidi cia MA trudc khi loai bd dit liéu quy
mo nho 1a 6 km, néu mudn MA cé d6 phan giai
lwéi tinh thua hon chang han 18 km, thi do dai
cac séng can loai b phai nhd hon 36 km; nhu
thé ty 1& d6 phan giai cda chung s& 13 J = 3.
Trong nghién ctru, ving quan tam can phan
tich c6 kich thwdc trung vdi kich thuée mién ludi
tinh cia ME1. Mién Iwdi tinh ca ME2 t&i ME3
I&n hon kich thudce cda vung quan tdm, va tao ra
vung dém (dwoc tinh tir bién mé cda mién ludi
tinh “em” t&i mép ngoai cla vung quan tam) dé
ngan can nhiéu dong phat sinh tir bién ma di

a
2

38°N

I°NF |

vao vung trung tam.
3. Két qua

Hinh 3 miéu t& CRMSD trung binh theo d6
sau cla xody theo chiéu thang dirng (z-vorticity)
gitta ME2 va MA sau 30 ngay mo phong. Duong
ké hinh vuéng mau den miéu ta vung can quan
tdm. K&t qua cho thay sau 1 ngay mé phdng
(Hinh 3a), khéng cé bat clr sai s6 nao xuat hién
trong vung quan tam, trong khi d6 sai s6 hinh
thanh va xuat hién doc duwdng bién md& (open
boundary). Cach xa bién, dé I&n cla sai s6 giam
dan. Sai s6 xuat hién doc bién m& do chinh loai
bién rng dung trong mé hinh gay ra vi hdu nhu
tat ca cac loai bién dugc dp dung hién nay chua
hoan hdo va sinh ra sai s8, nhitng sai s& nay
truyén vao trung tdm mién ludi tinh theo thoi
gian. Trong khi dé doc bién kin khéng cé sai s
nao xuat hién. Sau 10 ngay md phdng, sai s6 ti
vung doc bién mé truyén dén vung quan tam va
ching dan dan ting ca vé gia tri 1an do bao phl
sau 20 va 30 ngay mo phéng (Hinh 3b, c va d).

& s
WoOE W HE W R W WO130°E W 1E W g3 W

= t e L .
131°F 0 ) 130°E W 131°E w

005 1 15 2 25§ 35x107(s)

Hinh 3. CRMSD trung binh theo dé séu clia xody theo chiéu thdng ding gitta ME2 va MA
sau 1 ngay t&i 30 ngay mé phdng. (a) 1 ngdy, (b) 10 ngay, (c) 20 ngady, va (d) 30 ngdy
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Anh huéng cla kich thuwdc mién lwdi tinh
tdi két qua cia ORCMs dugc thé hién rd nét khi
phan tich CRMSD cUa bién nhiét dé sau 30 ngay
mé phéng gitta két qua cta MA va két qla cla
4 trwong hop mién ludi tinh em MEs. Nhu d3
duoc dé cip dén trong céc nghién cliru truwdc
day, kich thudc mién Iwdi déng vai trd nhw
théng s& dém tic dong tich cuc tdi chat lugng
két qua clia mé hinh [15] va né cé thé tao ra mét
ving dém ngan can va gidm thiéu sai s6 tir bién
truyén dén vung quan tdm [16]. B&i vy, ME1
khong cé vung dém (kich thuéc ludi tinh bang
vai kich thudc vung quan tdm), nén sai s6 xuéat
hién gan nhu toan bo trong toan viing quan tdm
(Hinh 4 (a)). Trong khi d6 sai s6 xuat hién it hon
trong vung quan tdm véi céc kich thudc mién

a
38°Nf

36°N &

126°E 130°E  181°E  132°E  133°E  134°E
0 005 01 015

lwdi tinh 1é¢n hon ME2 (Hinh 4 (b)) va ME3 (Hinh
4 (c)). Trong trudng hop mién ludi tinh 1&n nhat
ME4, khong cé sai s6 xuat hién trong viing quan
tam bdi sai s6 truyén tir doc bién m& van chua
truyén téi vung quan tdm (Hinh 4 (d)). Téc do
truyén sai s6 cé thé dugc tinh todn bang khoang
cach gilra bién md& cda mién Iwdi tinh va mép
ngoai cta vung quan tam, va chia cho thoi gian
clia sai s6 khi bat dAu ti€p can mép ngoai vung
quan tam. T6c dd truyén sai s& nay phu thudc
vao tdc dé cla dong chay qua bién m& vao trong
mién lwdi tinh, va loai bién md phdng (nhiét do,
dd mudi, xody). Trung binh téc do cla sai s6 lan
truyén cho xody theo chiéu thang ding, nhiét
do va d6 mudi lan luvot 13 0,124 m/s, 0,041 m/s
va 0,049 m/s.

.

37°N

36°N

35°N

130°E 132°E 134°E 136°E

02 025 03 035
(Degree Celsius)

Hinh 4. CRMSD cua trung binh nhiét dé theo dé séu giita MA va 4 mién ludi tinh sau 30 ngdy mé
phong. (a) ME1, (b) ME2, (c) ME3 va (d) MEA4.

Hinh 513 CRMSD cta trung binh nhiét d6 theo
do sau gitta MA va ME1 sau 1 ngay mé phong
trong trwong hop “dac biét” (Hinh 5a) va “anh
em” (Hinh 5b). Trong trudng hop “anh em”, sai
s6 xuat hién toan bd vung quan tam, trong khi
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trinh tao ra séng c6 quy moé nho (small scale
generation). Ngoai ra gia tri d6 I&n cla sai s6
doc bién mé& trong trwong hop “anh em” ciing
cao hon so vai truong hop “dac biét”, do la

o b

bé&i vi trudng hop “anh em” dnh huéng nhiéu
sai s6 tr bién hon trwdng hop dat biét do mat
nhiéu théng tin cda di liéu cung cap tir diéu
kién bién.

a
38°N ; —
48’
36

24’

37°N E

20 a0 131°E 0

0005 01
| 5

T

02 025 03
(Degree Celsius)

Hinh 5. CRMSD cda trung binh nhiét dé theo dé séu giitta MA va ME1 sau 1 ngay mé phdng.
(a) trvong hop “Ddt biét”, (b) “Anh em”

Hinh 6 va Hinh 7 1a Taylor diagrams clia cac
bién md phong bao gdbm nhiét d6, dé mudi va
x0ay theo chiéu thang ding cho truong hop “dét
biét” va “anh em”. K&t qua cho thdy ORCMs mé
phdng t8t hon véi mién kich thwéc lwdi tinh 16n
hon cho toan bé bién mé phong. Cac bién méd
phdng cla mién lwdi tinh 1&n hon cé d6 tuong
quan lén hon, it sai s6 va c6 d6 léch chuan gan
sat hon MA. ME1 va ME2 c6 hé sb tuong quan
lan lwot 13 0,9 va 0,7, nhé hon so v&i ME3 cé hé
s6 twong quan I&n hon 9,9. Nhu dy dodn, ME4,
mién ludi tinh I&n nhat, cd két qua tét nhat. Hé
s twong quan dat gan 1, chi s6 sai s6 gan bang 0.
Tuy nhién, mac du ME4 cé két qua tét, nhung sy
tét hon nay khéng chénh léch nhiéu so véi ME3.
Nguoc lai ME4 lai ¢é lvgng diém ludi tinh todn
I&n hon ME3 1,4 |an, va yéu cau thai gian tinh
todn va dung luvong bd nhé hon rat nhiéu ME3.

Dwa trén két cia ORCMs cho ca hai trudong
hop “dat biét” va “anh em”, va yéu cau clia may
tinh bao gbm t6c d6 va dung lvong lwu trir dir
lidu, kich thuwdc mién ludi tinh t6i wu cda mo
hinh hai duong khu vic cé thé dwoc lwa chon
trong truorng hop nay 1a khodng 9,5 [an 1&n hon
vung quan tdm (ME3). Trung binh khoang céach
vung dém tinh tlr bién md& va mép ngoai vung
quan tdm 13 140 km. Kinh thudc mién luéi lua

chon trén cé thé thay d&i phu thudc vao téng
thoi gian mé phong va do 1én clia dong chay tir
bién vao vung tam.
4. Két luan

Muc dich cha nghién ctu la danh gid anh
hwéng cua kich thwdc mién lwdi tinh tdi két
qua clia md hinh hai dwong khu vyc khi nang
cao dod phan gidi thua tir k€t qua md hinh hai
duong toan cau. Phuong phdp didc biét (BBE)
str dung cung mé hinh hai dwong khu vyc dé
tao ra dit liéu dau vao (diéu kién bién va diéu
kién ban dau tuong tu nhu dit liéu dwoc tao tir
mé hinh hai dwong toan ciu) va chay nang cao
do phan giai 1 chiéu [4]. Phuwong phép trén cho
phép tach biét cdc ngudn dnh hudng tdi két cla
mé hinh hai dwong khu vuc véi anh hudng cla
dir liéu quan trac cling nhu sai s6 gay ra tir chinh
mo hinh hai duong khu vure. Tir két qua d3 duoc
trinh bay trong cac phan trén, mét s6 néi dung
cla két qua nghién ctru dugc tém tat nhu sau:

1. Kich thwdc mién lwdi tinh anh huéng 1én
dén két qua mé hinh hai duwong khu vyc khi
nang cao dd phan gidi tir két qua cé do phan giai
th&p ciia mé hinh hai dwong toan cau. Tuy thuéc
vao kich thuwéc mién luwdi tinh cia mé hinh hai
duong khu vue, sai s6 sinh ra tir doc bién mé,
anh hudng tdi két qua md hinh khu vy trong
TAP CHi KHOA HOC BIEN D81 KHi HAU || =7
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pham vi toan mién ludi tinh cia mé hinh khi
nang cao dd phan giai. Nhitng nhiéu dong nay sé
dan phat trién theo thoi gian doc cac bién mé va
tlr ti lan truy@n vao trong trung tdm cla mién
lwdi tinh “em”.

2. Chay nang cao dd phan giai trong mé hinh
hai dwong hoc khu vuc véi mién ludi tinh I6n
hon, cac truérng md phdng bao gdbm nhiét d6, d6
mudi va xody theo chiéu thang ding s& cho két
qua t8t hon véi chi s luvong quan cao, it sai s6
hon va cé dd léch chuin gan vdi do léch chuan

0.0051

SDs

0.0026 g i

VHir 2,

o 0329

SD

0.1645 |

cta MA hon. Kich thwéc mién lwdi tinh téi wu cla
hé minh chay ndng cao d6 phéan giai cia mo hinh
hai dwong khu vuc cé thé tir 1/10 dén1/2 kich
thuwdc cia mé hinh hai duong toan cau

Nghién clru nay chi s& dung véi mot loai mo
hinh hai duwong khu vic (ROMS), duy nhat dé
phan giai (6km), va chi cho mét viing nghién ctru
khu vuc bién phia Pong cla Han Quéc. Nhirng
yéu t8 nay tac dong rat 1dn tdi két cla nghién
ctru. Do d6, nhirng két luan trén cé thé thay d6i
khi tinh t&i vai trd cla cac yéu to trén.

0 0.1 0.2 03

0.4

2.0568e-11

1.3712e-11

6.85569e-12

6.4388e-12
CRMSD

.

Hinh 6. Taylor diagrams miéu té dnh huéng cta kich thudc mién ludi tinh tdi cdc trirdng mé phéng
cho truong hop “Pdc biét”. (a) d6 mudi, (b) xody theo chiéu thdng dirng, va (c) nhiét dé.
Reference miéu té MA
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Hinh 7. Taylor diagrams miéu td dnh hudng cta kich thudc mién lwdi tinh tdi cdc trivdng mé phdng
cho truong hop “anh - em”. (a) @6 muéi, (b) xody theo chiéu thdng dirng, va (c) nhiét do.
Reference miéu td MA
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Pham Van Sy, Jin Hwan Hwang®?
@institude of Metrorology, Hydrology and Climate Change
@ Seoul National University, Korea

Received: 12/8/2018; Accepted 20/8/2018

Abstract: This research evaluated the impact of domain size on the results of the ocean regional
circulation model (ORCMs) during downscaling and nesting the results from the ocean global circulation
model (OGCMs). The Big-Brother experiment was applied to investigat the effect of domain size on the
results of the ORCMs. In which, the virtual ocean global circulation models (V-OGCMs) data was created
by using the ORCMs to simulate for large region in high resolution. This reference simulation are then used
to drive the same nested ORCMs, integrated at the same high resolution as the V-OGCMs, but over several
smaller domains that are embedded in the V-OGCMs. The diagnostic variables of the smaller domain sizes
are then compare with those of the V-OGCMs over the interested area. The results showed that the ORCMs
is sensitive to domain size. The quality of ORCMs results increase with increasing the size of domain. The
optimal domain size of the ORCMs is from 1/10 to 1/2 of OGCMs domain size.

Keywords: ORCMs, Big-Brother, domain size, sensitivity.
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CONG TAC BAO VE MOI TRUONG, U'NG PHO VO1 BIEN BOI KHI HAU,
PHONG CHONG THIEN TAI TRONG LUC LUONG CONG AN NHAN DAN

Nguyén Vin Khiém®, Huynh Thi Lan Hwong®, Mai Vin Khiém®@
1B6 Céng an
@Vién Khoa hoc Khi twong Thiy védn va Bién déi khi hdu

Ngay nhén bai 10/7/2018; ngdy chuyén phdn bién 11/7/2018; ngay chép nhén ddng 2/8/2018

Tém tat: Bién déi khi hdu o mét trong nhitng thdch thirc cia nhén logi. Trong dé, Viét Nam duwoc ddnh
gid ld mét trong nhirng quéc gia chiu nhiéu tdc déng cta bién déi khi hdu. Thuc hién chi dao clia Chinh phd,
ctia Uy ban quéc gia vé bién déi khi hdu, Ban Chi dao Trung wong vé PCTT, UBQG tng phé su cd thién tai va
TKCN, lénh dao B6 Céng an dé& quan tém ldnh dao, chi dao quyét liét céng tdc bdo vé méi truwdng, ting phd
vdi bién déi khi hdu, phong chéng thién tai va tim kiém ctru nan trong toan luc lwvgng Céng an nhén dén.
Do dé, céng tdc trng phé vdi thién tai, bién déi khi hdu va bdo vé méi trivdng dé ngdy cang chud déng va cé
nhiéu chuyén bién tich cuc, gép phdn han ché thiét hai vé ngudi va tai sén. Tuy nhién, céng tdc ndy trong
thoi gian tdi cling cdn ¢ nhitng chuyén bién tich cu'c hon dé ddp ung vdi yéu céu thue té. Bai bdo phdn tich
cdc céng tdc thuee hién, tir d6 dé xudt phwrong hudng, gidi phdp trong thoi gian tdi, nhdm chd déng hon niva
t*ng pho hiéu qué vdi thién tai, bién déi khi hdu va bdo vé méi trudng, ddy manh dé tdp trung xdy dung ké
hoach va cdc phuong dn phong, chéng, trng phd thién tai, bdo lut dém bédo an ninh, trét tv, an toan giao
théng; chi dao thurc hién cd hiéu qud phuong chdm 4 tai chd va 3 sén sang dé kip thoi xi ly cdc tinh huéng,

swcd xay ra,...

Tir khéa: Bdo vé mébi trudong, irng phd vdi bién déi khi hdu, phong chéng thién tai.

1. M& dau

Kinh té&, x3 hoi phat trién, cong nghiép, dan s&
tang nhanh, cac khu cong nghiép, nha may phat
trién manh mé [a cac nguyén nhan giy nén suy
thodi méi truong va 6 nhiém. Trong khi d6, cong
tac bao vé méi trudng, xr ly chat thai con nhiéu
han ché, bat cap. Suy thoai mdi trudng va & nhiém
moi trudng dang 1a van dé rat I6n déi véi nwéc ta.

Bién ddi khi hau (BDKH) 1a mét trong nhitng
thach thirc I6n nhat cldia nhan loai trong thé ky 21,
d3, dang va s& lam thay d6i toan dién va siu sac qua
trinh phét trién va an ninh toan cau vé nang lugng,
tai nguyén nudc, luvong thuc, cac hé théng kinh té
- X3 hdi,... Viét Nam |a mét trong nhitng qudc gia bi
tac ddong nang né do BDKH va nudc bién dang. Dén
cudi thé ky 21, néu muyc nudc bién dang 1m, Viét
Nam s& c6 khoadng 39% dién tich déng bang séng
Clru Long, 11% dién tich déng bang séng Hong,

Lién hé tdc gid: Nguyén Vin Khiém
Email: nguyen van khiemuptbca@gmail.com

10% dan s8 ca nudc bj anh hudng tryc tiép va ton
that khodng 10% GDP [3]. Udc tinh 70% dan s6 sé
phai d6i mat vdi nhitng thdm hoa gia téng do tac
déng tir BDKH. Bién déi khi hau s& gia tdng cuong
dd va tan suat cla céc loai thién tai nhu bao, IT, han
han, t8, 16¢, sat 1&,...

Trwdc yéu cau dat ra, Pang, Nha nuwdc va toan
dan ta dang tap trung nhitng nd luc cao nhat cla
toan x3 hdi dé (rng pho v&i BDKH va bao vé moi
trwong, trong d6, cé suw tham gia tich cwe cia luc
Iwgng Cong an nhan dan (CAND). Cong an nhan
dan cé nhiém vy d4u tranh vai cac hanh vi vi pham
phap luat va toi pham vé méi trudng. Vi vay, nhiém
vu dat ra doi vdi lye lugng CAND |3 dé xuat ngdn
chan kip thoi, phong nglra, giam thiéu dén mirc
thap nhat cac hanh vi vi pham va to6i pham méi
truong va irng pho véi BDKH.

2. NG lwc chia BO Cong an trong bao vé moi
trudng, rng pho véi bién ddi khi hau va phong
chéng thién tai

Cong an nhan dan la lyc lwgng vii trang va

81

TAP CHi KHOA HOC BIEN D81 KHi HAU ||

S& 7-Thang 9/2018 |l m—m




cling 1a moét trong nhitng luc lwgng nong cot
trong cong tac bao vé méi trudng, tng phé vai
BDKH, phong chéng thién tai, tim ki€ém clru nan
va khdc phuc hau qua thién tai. Trong nhitng
ndm qua, nganh Cong an di cé nhiéu c¢6 ging,
nd lyc trong cdng tac phong, chéng thién tai,
tim kiém cru nan va da dat dwoc nhitng thanh
tuu to I&n. Tuy vay, nganh Céng an, nhat 1a Céng
an & don vi, dia phwong van chua dép ¢ng duoc
yéu cau hién tai. Phuong an &rng phé vdi BDKH,
phong chéng thién tai va tim kiém clru nan, &
mat s6 noi, van chua sat thuc té. Cong tac chuan
bi theo phwong cham “4 tai chd” chua thuc su
duoc quan tdm dang murc, thi€u nhiéu phuong
tién, thiét bi, nén hiéu qua &ng pho, xtr ly, khac
phuc hdu qua thién tai la chua cao.

Dé dap trng tét yéu cau thuc té va phat huy
duwoc vai trd déi vdi cac nhiém vu bao vé méi
trudng, ing phé vdi BDKH va phong chéng thién
tai, lwc lwong CAND da nghiém tdc quan triét
va trién khai thyc hién Nghi quyét 24 Hoi nghi
Trung wong 7 khéa XI vé chd dong &ng pho véi
BDKH, tdng cudng quan ly tai nguyén va bao vé
moi trwdng; cac Chién lugc qubc gia vé BDKH;
Chién lugc bao vé méi trudng qudc gia dén ndm
2010 va dinh hudng dén ndm 2020; Chién lugc
quéc gia phong, chéng va gidm nhe thién tai dén
nam 2020 va cac van ban quy pham phap luét
lién quan.

Trién khai thuc hién nhitng quan diém chi
dao cla DPang, Nha nudc, Chinh pha, Dang Gy
Cong an Trung wong va Lanh dao B6 Cong an da
ban hanh cdc chuong trinh ké hoach va td chirc
thuc hién céng tac bdo vé méi truong, ng phé
V@i BDKH, phong chdng thién tai trong Cong an
nhan dan, cu thé nhu sau:

- BO Trudng Bd Cong an da ban hanh K&
hoach 291/KH-BCA-C41 thuc hién Nghi quyét
24-NQ-TW cula Ho6i nghi BCH Trung wong Dang
lan thr 7 (khoa XI) va Nghi quyét 35/NQ-CP cua
Chinh phu vé tdng cudng cong tac quan ly tai
nguyén va bao vé mai trudong.

- Pang Qy Céng an Trung wvong da ban hanh
Chuwong trinh s6 26-CTr/BDUCA-H41 thuc hién
Nghi quyét hdi nghi [an th& bady Ban Chap hanh
Trung wong Dang (khéa X1) vé chd déng (rng phé
véi BDKH, tang cudng quan ly tai nguyén va bao
vé moi trwong trong Céng an nhan dan.
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- Bd Trudng Bd Cong an da ban hanh K&
hoach 320/KH-BCA-H41 thuc hién Chuong trinh
hanh déng cta Dang Gy Cong an Trung wong vé
Chud dong &ng phd véi BDKH, tang cudng quan
ly tai nguyén va bao vé méi truong trong CAND.

- T6 chirc trién khai quan triét cdc van ban
quy pham phép luat, t6 chirc gido duc phap luat
hang nam dén tirng can bd chién si Céng an
dé nam va thyc hién, nang cao nhan thirc cho
tirng dang vién trong viéc cht déng rng pho vai
BDKH va bao vé mdi trudng, gép phan lam gidm
thiét hai do suy thodi moi trurong va BDKH.

- Tang cuwong sy 13nh dao cla cac cap Uy, to
chirc co s& dang va tha trudng cac don vi, dia
phuong trién khai thuc hién cé hiéu qua Nghi
quyét sd 24-NQ/TW cla Ban Chap hanh Trung
wong Dang (khda Xl) trong luc lugng CAND,
ki€m ché sy gia tang toi pham va cac hanh vi vi
pham phép luat vé bdo vé méi trwdng, gép phan
bdo dam an ninh trat ty trong tinh hinh mai.

- Tap trung lyc lwong trién khai dong bo cac
giai phap nham chi déng ng phé véi BDKH
va bdo vé moi truong phuc vu co hiéu qua sy
nghiép phat trién kinh té - x3 hoi cla dat nwdc.
3. Coéng tac bdo vé mdi trwdérng, trng phd vai
bién d&i khi hau, phong chdng thién tai trong
thoi gian toi

DE thic hién t6t cong tac bao vé mai truwong,
rng phd vdi bién ddi khi hau, phong chéng thién
tai, CAND can ¢6 lyc lwgng di manh vdi trang
thiét bi, co s& vat chat hién dai, hé théng phap
ly day d0 va td chirc bd may hoan chinh dé san
sang co dong ng phd véi moi tinh huéng, sy
6 xay ra nham khac phuc va gidm nhe thiét hai,
bdo vé an toan tinh mang, tai san cha x3 hoi
trong diéu kién suy thodi mdi truwdng, BDKH va
thién tai gia tang.

Nganh CAND d3 xac dinh céc giai phap nham
tdng cuwong céng tac bdo vé mbi trwong, ing
phé véi bién d6i khi hau va phong chéng thién
tai trong thoi gian tdi, bao gom:

1) Thuwe hién phap luat vé bao vé moi trudng,
rng phd véi bién déi khi hau va phong chdng
thién tai trong nganh Cong an nhan dan.

Trién khai thuc hién nghiém Luat Bao vé moi
trwong s6 55/2014/QH13; Ludt Phong, chéng
thién tai s& 33/2013/QH13; Chién lwgc Qudc gia




vé Bién d6i khi hau; Chwong trinh muc tiéu quéc
gia (rng phd véi BDKH; K& hoach hanh déng quéc
gia rng pho vdi bién déi khi hau; Phap 1énh s6
10/2014/UBTVQH13 vé Phap lénh Canh sat moi
trwvong; Chuong trinh hanh déng thyc hién Nghi
quyét Hoi nghi lan thir bdy Ban Chap hanh Trung
uong Pang (khéa XI) vé chi dong rng pho vdi
BDKH, tang cuong quan ly tai nguyén va bao vé
moi trwdong trong Cong an nhan dan,..

2) Chd dong bao vé méi trudong, ing pho véi
bién d6i khi hau va phong chéng thién tai trong
nganh Cong an nhan dan.

- Xay dwng chién luvgc phat trién lyc lvong
Cong an nhan dan gin véi nhitng dy tinh vé
BDKH, phong chéng thién tai, chién luvgc bdo vé
moi trudng trong tirng giai doan.

- Trén co s& kich ban vé BDKH quéc gia, chién
lwgc quan ly tai nguyén, bao vé moi trudng, chu
doéng xay dung trién khai cac giai phap &ng phd
nham han ch& d&n mic thap nhat thiét hai vé
ngudi va tai san do thién tai gay ra, quan ly khai
thac sir dung cé hiéu qud tai nguyén, gan voi
bao vé méi truong.

- Xay dung, cadp nhat K& hoach hanh déng
Ung phé BDKH cltia B& Cong an dé lam co s& td
chirc thuc hién cdc nhiém vy duoc giao trong
Chuwong trinh muc tiéu qudc gia ing phd vdi
BDKH cho céc giai doan ti€p theo, chld déng
tham gia cac hoat ddng phdi hop chung theo chi
dao cta Uy ban Quéc gia vé BDKH.

- Ra soat cac tiéu chuan, quy chuan ky thuéat
vé ha tAng xay dwng, phuong tién k§ thuat, tru sé&
lam viéc, noi dong quén, co s& giam gitt, trudng
gido dudng phu hop véi bdo vé méi truong, ing
phé BDKH va phong chéng thién tai.

3) T6 chirc trién khai, thuc hién cac phuong
an, k& hoach chl déng (rng phd vai bién d6i khi
hau, phong chdng thién tai, tim kiém cru nan,
ctru h, quan ly tai nguyén, bdo vé moi truong.

- Ngay 29/8/2016 B6 trudng B Cong an ky
ban hanh Dé an “Quy hoach téng thé linh vuc
rng phé vdi BDKH, phong, chéng thién tai va
tim ki€m cru nan nganh Céng an dén nam 2020
tam nhin dén ndm 2030”, Céng an cac don vi,
dia phuong trién khai thyc hién véi muc tiéu
dén ndm 2020 lwc lwgng CAND phai cd hé thdng
hoan chinh cac lwc lwgng thuwong trwc, chuyén
trach va kiém nhiém véi day du luc luvgng, vat

tu, phuong tién, thiét bi, co s& vat chat, cé bd
may t6 chirc va co ché chinh sach rd rang dé dap
rng t6t yéu cau rng phé BDKH, nwdc bién dang,
phong chéng, khac phuc hau qua thién tai, tham
hoa va tim kiém ctu nan, gép phan hoan thanh
tét nhiém vu gilr virng an ninh chinh trj, trat ty
an toan xa hoi, gép phan vao céng cudc phat
trién bén virng dat nuéec.

- Tiép tuc thwe hién c6 hiéu qud Quyét dinh
2230/Qb-BCA-H41, ngay 09/5/2013 clha Bo
trwdng BO Cong an vé chuwong trinh hanh déng
rng pho véi BDKH trong Cong an nhan dan giai
doan 2013-2020; tang cudng luc lvgng, trang
thiét bi ky thuat, phuong tién, kién toan t6 chirc
bd mady, ndng cao ndng lyc phong chéng thién
tai, tim ki€ém cru nan, ctru hd, gép phan dam
bao an ninh trat ty; wu tién kinh phi nghién ctu
rng dung, chuyén giao cdng nghé va trién khai
céc dy an trong diém (rng phd BDKH, quan ly
tai nguyén va bao vé mdi trudng trong CAND;
b6 sung kinh phi thuwdrng xuyén cho cong an céc
don vi, dia phuong thyc hién nhiém vu bao vé
méi trudng, ng phd véi BDKH va phong chéng
thién tai.

- Dinh ky hang ndm t8 chirc tap huan, hun
luyén, dién tap cac phuong 4n, k& hoach ng
phd véi BPKH, phong chéng thién tai va tim
ki€ém cru nan, ctu hd nham nang cao hiéu qua
gitra cac luc lwong, kha ndng &ng phd.

- Ra soat danh gia hiéu qua quan ly khai thac,
str dung tai nguyén vé dat quéc phong - an ninh
do B Céng an quan ly; xay dung, trién khai dong
b6 céng tac quy hoach, quan ly va khai thac st
dung dat quéc phong - an ninh hop ly, hiéu qua
va phét trién bén virng.

- Chu déng phong ngtra, kiém soat, han ché
t6i da cdc ngudn gdy 6 nhiém mdi truong tai
cdc tru s& lam viéc noi déng quan, co & y té,
giam gilt va cdc trudng trong CAND. D3u tuw xay
dung céc hé théng xir ly méi trwdng nuwdc, chat
thai ran, khi thai tai cac co s& san xuat, co sd'y
té noi sinh hoat; tdng cwdng céng tac ty thanh
tra, kiém tra clia cac don vi, dia phwong gan véi
cong tac thanh tra, kiém tra dinh ky, dot xuat
cla cac don vj chirc nang vé quan ly, khai thac
tai nguyén va bao vé moi truong trong CAND.

- Cai thién, nang cao chat lvgng méi trwdng,
diéu kién séng, lam viéc phuc vu cdng tac chién
TAP CHi KHOA HOC BIEN D81 KHi HAU || =83

S& 7-Thang 9/2018 |l m—m




dau cla can bd chién s§. Ddm bdo nudc sach
sinh hoat, khéng gian xanh va céc diéu kién khac
cho cén bd chién sy; wu tién lyc lwong truc tiép
chién d4u, cac don vi & vung sau, vung xa, bién
gidi, hai ddo. Nghién ctru &rng dung, chuyén giao
cong nghé than thién véi moi trwong, tirng budc
lam chi khoa hoc cdng nghé, sdn xuit phuong
tién, thiét bi k§ thuat bdo vé mdi trudng.

4) D3y manh cac mat cong tac Cong an phuc
vu co hiéu qua nhiém vu bao vé moi truwong,
rng phé véi bién déi khi hau va phong chdng
thién tai.

- Phéi hop véi cac co quan théng tan bao
chi tdng cudng tuyén truyén vé y nghia, tdm
quan trong cta nhiém vy chi déng bao vé méi
trudng, irng phoé véi BDKH va phong chéng thién
tai trong thoi ky cong nghiép hda, hién dai hda
dat nwdc; ting cwdng cong tac ndm tinh hinh,
phuc vu ¢6 hiéu qua yéu cau chi dong bao vé
moi trudng, ng phd vdi BDKH va phong chéng
thién tai theo chirc nang nhiém vu trong tinh
hinh mai.

- Lam t6t cdng tac nghiép vu co ban, xay
dung phuong an ddm bao an ninh trat tu, gop
phan thuc hién nhiém vu cht déng &ng phé véi
BDKH, quan ly tai nguyén va bao vé mdi truong;
tdng cwdng cdng tdc ndm, phan tich, dy bdo tinh
hinh, kip th&i tham muu véi cdc cap Gy, chinh
quyén chi dao trién khai thyc hién chi trwong
chd déng bao vé méi trudong, ing pho vai BDKH
va phong chéng thién tai phuc vu phat trién kinh
té - x3 hoi.

- Tap trung luc lwgng, phuong tién ki thuat
trién khai dong bd cac bién phap nghiép vu, dau
tranh cé hiéu qua vdi cac loai tdi pham, nhat |13
téi pham vi pham phap luat vé bao vé tai nguyén
va moi trudng.

5) Day manh nang cao céng tac phong ngura,
diéu tra x{ ly tdi pham va vi pham phép luat vé
quan ly tai nguyén va b3o vé méi trudng trong
do tap trung céc Iinh viee trong diém.

- X ly vi pham phép luat vé quan ly va xi ly
chat thai tai cdc khu, cum céng nghiép, khu kinh
té€, khu ché xuat, cdc nha mdy, co s& san xuat
trong cdc khu dan cy, cdc du an xay duwng, cac
lwu vire séng; tap trung vao cdc nha mdy, trung
tam thu gom, x ly nwdc thai, chat ran va chat
thai nguy hai cdc doanh nghiép hanh nghé xt ly
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chat thai,...

- X ly vi pham phap ludt vé quan ly tai nguyén
va bao vé moi trwong trong hoat dong tham do,
khai thac, ché bién, sir dung, xuat khiu khoang
san, khai thac trai phép dat, ngudn nudc, khoang
san; cac hanh vi gay 6 nhiém dat, ngudn nuéc
trong hoat dong khai thiac khoang san.

- Bao vé, phat trién rirng va bao tén da dang
sinh hoc, x& Iy vi pham phdp luat vé quan ly va
bdo vé rirng, st dung dat rirng, nhat 13 vi pham
trong viéc trién khai thuc hién cac dy &n cé lién
quan dén chuyén déi muc dich sé dung dat
rirng, dy &n thay dién vira va nho; cac hanh vi
hdy hoai rirng, khai thac rirng trai phép; budn
bén van chuyén, tiéu thu trai phép 1am san, céc
loai dong thuc vat nguy cap, quy hiém duwoc wu
tién bao vé, hanh vi nhap, phat trién, phat tan
cac loai sinh vat ngoai lai xam hai.

- X ly vi pham an toan vé sinh thyc phdm va
dich té x{ ly vi pham trong hoat dong san xuat,
ché& bién, kinh doanh van chuyén hang héa thyc
pham, st dung nguyén liéu thyc pham kém chat
lvong hodc bj cam, vi pham vé sinh dich té trong
nhap kh3u, kinh doanh, vin chuyén cac mat
hang néng san, hai san, thuc pham cé xuat x tr
nwdc ngoai nhap khau trai phép. Vi pham hoat
ddng dau tu, chuyén giao cong nghé; nhap khau
céng nghé lac hdu, may méc, thiét bi, nguyén
liéu, nhién liéu, vat liéu, chat thai khong dam
bdo yéu cin bdo vé mdi trudng tlr nudc ngoai
vao nudc ta.

- XU ly chat thai tai cac cang bién, khu kinh té&,
khu cdng nghiép, khu ché& xuat gan lién véi cac ving
bién, vinh, dao; cac hoat déng giao thdng van tai
trén bién; khai thac co tinh chat hly diét nguén lgi
hai san, vi pham tai cac khu bao ton bién.

- Xt ly vi pham luat bao vé méi truong trong
khu du lich, nghi du@ng, vui choi gidi tri, dich vu
nha hang khach san; cac hoat déng thu gom, x{r
ly chat thai tai cdc co s& kham chira bénh,...

- X ly vi pham luét bdo vé méi tredng tai cac
lang nghé, tap trung vao cac nganh nghé tai ché
gidy, tai ché nhua, tai ché kim loai, nhuém, giét
mé gia suc, ché bién thay san, néng san va céc
co s& san xuat dudi danh nghia lang nghé gay
6 nhiém maéi trudng nghiém trong; trong san
xuat, kinh doanh thuéc bao vé thuc vat trong
hoat dong chan nudi tap trung,...
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6) Tang cuwong hop tac trao ddi thong tin,
chia sé kinh nghiém trong linh vuc nghién ctu
rng dung KHCN trong viéc xr ly & nhiém va
khdc phuc su cd mdi trudng, thu hat ngudn luc
cla cac quéc gia, cac td chirc qudc té, nang cao
hiéu qua cbng tac quan ly tai nguyén bao vé
moi trwdng, ng phé vdi BDKH va phong chéng
thién tai; tranh thi moi ngudn luc dau tu co s&
vat chat, trang thiét bi, phwong tién dam bao
dap &ng yéu cau bdo vé mdi trudng, ang phd
V@i BDKH va cong tac d4u tranh phong chdng téi
pham vi pham phép luat vé mdi trwdong trong
tinh hinh m&i; ndm tinh hinh, dién bién an ninh
moi trudng thé gidi, khu vire, tdc ddng gdy mat
an ninh méi trwdng trong nudc dé kip thoi tham
muu dé xuat nhirng gidi phdp dau tranh phong,
chéng cé hiéu qud gép phan quan trong trong
bao vé méi trudng va &rng pho vai BDKH, phong
chdng thién tai.

7) T6 chirc tuyén truyén, gido duc phép luat,
nang cao nhan thirc va nang lwc ng pho, trién
khai nhan rong dao tao, tdp huén, huan luyén,
dién tap vé cong tac rng phé véi BDKH, bo vé
mdi trwdng, phong chéng thién tai va khac phuc
hau qua do thién tai, su c6, 6 nhiém moi trudng
gay ra cho luc lvgng CAND ndi riéng va cong

déng néi chung.
Két ludn

V@i su quan tdm chi dao cta cac Ban Chi dao
Trung wong: Ban Chi dao qudc gia vé BDKH; Ban
Chi dao trung wong vé phong chdng thién tai;
Uy ban qudc gia (rng pho su ¢d thién tai va tim
ki€m cu nan va dic biét |a Dang dy Cong an
Trung wong va Lanh dao BO Cong an, quan tam
chidao co quan Thuong tryc ing pho véi BDKH,
phong chéng thién tai va tim ki€ém ctru nan Bo
Codng an hoan thanh t6t cdc nhiém vu thuong
trwe, tham muwu cho Ban Chi dao UPVBDKH,
PCTT&TKCN trong nhitng ndm vira qua, ngoai ra
s phéi két hop chit ch& véi cac Bo, Ban, nganh
lién quan, doan thé chinh quyén dia phuong,
lwc lvgng Cong an nhan dan d3 luén ty tin, chd
dong, san sang bao vé méi trrong, irng phé vai
BDKH, phong chdng thién tai, phat huy nang
Iwc toan luyc lvgng CAND, tién hanh déng thoi
cac giai phap, bién phap thich &ng vai tac dong
clGa BPKH, gidm nhe phat thai khi nha kinh, dam
bdo an toan tinh mang, tai san cta Nhan dan va
Nha nudc; nang cao chat luvgng cudc séng, dam
bdo an ninh méi trudng, ng pho véi BDKH va
phong chéng thién tai trong tinh hinh méi./.

Tai liéu tham khdo

PwWnNPRE

trng pho, tr.8.
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Abstract: Climate change is one of humanity’s challenges. Viet Nam is considered one of the countries
most affected by climate change. As per directed by the Government, the National Committee on Climate
Change, the Central Steering Committee for Natural Disaster Prevention and Control, National Committee
for Search and Rescue, the leadership of the Ministry of Public Security have directed and commandeered
the environmental protection, climate change response, natural disaster prevention and search and rescue
in the people’s security forces. Therefore, the response to natural disasters, climate change has become
more pro-active, contributing to limiting lives lost and property damage and en-protection. However, there
is a need in the near future for positive changes to meet the new demands. The paper analysed the current
works and propose orientations and measures in the future to actively respond to natural dicasters, climate
change and proted envinonment more effectively. Based on the analyzing the achievement and propose
orientations in the future, this article presents the contents that need to be intensified to focus on the plans’
elaboration, natural disaster prevention andfloods and storms response; security and traffic safety ensurance;
effective implementation of 4 on-sites motto and 3 readies to timely handle situations, occurred incidents,...

Keywords: Environmental protection, response to climate change, disaster prevention.
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