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Tém tat: Bai bdo ndy gidi thiéu nhitng két qudé chi yéu vé nghién ciru khé ndng st dung chi s6 han khi
twong — chi s6 chudn héa lwong muwa (SPI) trong ddnh gid dnh hudng cla cdc diéu kién khé han va Gm wot
dén ndng sudt lua & viing néng nghiép Cén Tho — Hau Giang. Cdc két qud nhén duoc cho théy: 1) Sw bién
déng cda néng sudt trung binh tinh, cling nhw ndng sudt thoi tiét cua lua trong 2 vu Béng xudn va mia co sy
twong quan khd chdt ché vdi chi sé SPI; 2) Vi&i sé liéu lwgng muwa hién cé, béng chi s6 han khi twong SPI cho
1thdng (SPI-1) c6 thé: (i) ddnh gid nh huwdng cua cdc diéu kién khé han va Gm wét déi vdi suw sinh trudng,
phdt trién va hinh thanh nédng suét cda cdy lia trong vu Béng xudn va mia & viing Can Tho — Héu Giang, va
(ii) dw tinh nguy co phdt sinh va Iy lan cda cdc logi sGu bénh nhay cdm vdi cdc diéu kién khé han va dm wét;
3) S dung chi s6 SPI, cdc théng tin dw bdo khi tuong thdy vdn (KTTV) va duw bdo khi hdu cling vdi s phéi
hop vdi cdc co quan KTTV, cdc co quan néng nghiép tir tinh, thanh phé va cdc huyén cé thé xdy dung cdc ké
hoach phong chéng han hdn, I lut va sGu bénh dé chi déng céng tdc phong chéng thién tai, ndng cao va 6n
dinh néng suét lua trong vu Péng xudn va mua & viing nay.

Tir khéa: Chi s6 han khi tuong; Chi sé chud@n héa lwong mua (SPI); sGu bénh hai lua, ndng sudt xu thé va

ndng sudt thoi tiét cua lua.

1. Mé& dau

DE danh gia anh hwéng va tac déng cta han
han d&i vdi san xuat va doi séng trong diéu kién
chi str dung sé liéu mua, 13 loai 6 liéu ma bat ky
tram khi twgng hodc tram do muwa nao déu cé
thé cd va cung cap, theo khuyén céo T6 chirc Khi
tuwong Thé gidi [11] nén si dung chi sé han khi
twgng: chi s6 chuan hda giang thay, SPI, & Viét
Nam thuwong goi 1a chi s6 chuan hda lvgng mua
va cling s dung ky hiéu SPI.

Chi s6 chuan héa luvgng mua (SP1) 1a chi s6
théng ké so sanh téng lvgng mua thu duoc tai
mot dia diém cu thé trong sudt thoi ky n thang
vdi s phan b lwvong mua dai han trong cung
thoi gian tai dia diém d6. SPI dugc tinh trén co
s& hang thang cho mot ctra s6 di chuyén cla n
thang, trong d6 n cho biét thai gian tich Iy mua,
diénhinh1a 1, 3,6,9, 12, 24 hoac 48 thang. Cac
SPI twong (ng dugc biéu thi la SPI-1, SPI-3, SPI-
6, SPI-9...SPI-48.
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Céc SPI duoc tinh theo cac don vi do léch
chu&n so vai trung binh dai han cia mét phan
bé d3 dugc chuan hda. Chi sé SPI duoc st dung
nhiéu trong danh gid han khi twong & cac nuéc
va & Viét Nam [3,4,6,8-10,12]. Trong nam 2009
WMO d3 chon SPI nhu |a mét chi bdo han han
khi twong [11]. Han han cé tac déng rat dang ké
dén nang suat lua PBSCL trong dé cé tinh Hau
Giang. Cac dot han han véi mirc d6 khac nghiét
tlr han vira dén han rat nghiém trong duoc xac
dinh bang chi s& SPI [3,4-6,13-14] tinh theo
lvgng mua thang cé thé sir dung dé danh gia
tadc dong cta han han déi vdi nang suat lda.

2. Phuwong phap va s liéu sir dung

SPI dugc tinh todn don gian bang su chénh
léch cta lvgng mua thye té R (t6ng lwong mua
tuan, thang, mua, vu thyc té) so vdi trung binh
nhiéu ndm (R) va chia cho dd léch chuan cua
lwong mua trong cac thoi ky twong rng. Cong
thire tinh SPI ¢6 dang nhu sau: SPI = (R - R)/o.

SPI 1a mét chi s6 khéng th& nguyén: khi cac
gia tri cha SPI mang diu am thi né chi ra han




han, con mang gia tri duwong tirc 1a chi ra tinh
trang 4m uét.

DE danh gid mirc d6 han han sé sir dung cac gia
tri cia SPI v&i cac ngudng clia bang phan loai han
han nhu sau (Bang 1). Cac gia tri ciia SPI mang dau
am thé hién sy thiéu hut mua tai thoi diém tinh
toadn so véi mire trung binh. Diéu nay c6 nghia la

giai doan dé cd nguy co han han. Khi SPI mang gid
tri duong chi ra tinh trang thira 8m, tire [ mua tai
thoi diém tinh todn 1&n hon so v&i mirc trung binh
nhiéu ndm. Vi SPI cé thé duoc tinh todn qua cac
thoi ky tich IGy mua khdc nhau nén cac gid tri SPI
khac nhau cho phép wéc tinh céc tadc dong tiém an
khac nhau clia han han khi tuwong.

Bdng 1. Phén cdp murc @6 han/é@m dwa theo SPI dp dung cho Viét Nam

Phan cap Khodng gia tri twong Phan cap Khodng gia tri twong
mirc d6 han/am rng clia SPI & Viét Nam mirc d6 han/am rng clia SPI & Viét Nam
Chém am 0,25 + 0,49 Ché&m han (thiéu nuérc) -0,49 + 0,25
Am vira 0,5+0,99 Han vura -0,99+-0.5
Am 1+1,44 Han ning -1,44 +-1,0
Am rét ning 1,5+1,99 Han rat nang -1,99 +-1,5
Am rat nghiém trong >2,0 Han rat nghiém trong <-2,0

Vi SPI cé thé duworc tinh theo cac do dai thoi
gian tich Iy khac nhau, nén cac SPI khac nhau
c6 thé tao diéu kién danh gid cac tac dong tiém
an/titm nadng khac nhau cda han khi twong
[12]: i) C4c SPI cho céc thoi ky tich Ity ngan, vi
du tlr 1 dén 3 thang (SPI-1 hodc SPI-3) chi bdo
cho nhirng tdc déng ngay lap tirc, nhu sy giam
sut cla dd 4m dat hodc luvu lwgng dong chay
trong khe sudi, hodc sdng nhd; ii) Cic SPI cho
cdc thoi ky tich [Ty trung binh, vi du tir 3 dén 12
thang (SPI-3 hodc SPI-12) chi bdo cho sy gidm
dong chdy trén sudi hodc sy tich trit cha cac hod
chira; va iii) Chi s6 SPI cho céc giai doan tich Ily
dai (SPI1-12 dén SPI-48) la cac chi sé cho sy giam
lwong nap cho hd chira va nap nwdc ngam.

Dé dénh gid anh hwédng cua diéu kién khd
han/han han va &m wét/I0 lut d6i véi sv sinh
trwdng, phat trién va hinh thanh nang suit lua
viéc str dung SPI theo thang va vu duoc coi la
phu hop [13-15]. Vi vay trong bai bdo nay ching
tdi sir dung chi s& SPI cla 1 thang (SPI-1) cho
mot vy lta/mdt mua (bao gdbm mua khd/vu
Doéng xudn va mua mua/vy mua). P& tinh chi
s6 SPI cho vung Can Tho — Hau Giang ching t6i
st dung lvgng mua thang trong 35 ndm gan
day cla tram Khi twong Can Tho. S6 liéu nang
suat lda trung binh tinh cdia vung Can Tho — Hau
Giang trong 2 vy DOng xuan va vu mua trong
thoi gian twong (ng (1981-2015) d3 dwoc st
dung trong nghién ctru va danh gia.

(Ngudn: Nguyén Vién Thdng va cdng sw, 2007)

Nang suat lua dwoc dé cap vai 3 hop phan sau
day: i) ndng suat trung binh tinh; ii) ndng suat xu
thé; iii) ndng suat thoi tiét. Pon vi tinh cho 3 loai
nang suat 1a ta/ha/vu. Phuong phép xac dinh 2 hop
phan ii va iii dwoc trinh bay trong [2,5,7,16].

3. Két qua va thao luan

Céc két qua tinh todn SPI hang thang (SPI-1)
duoc trinh bay & Bang 2a, SPI 6 thang (SPI-6)/
mua va ndng suat thoi tiét cda lba Ddng xuan va
Mua cho vung Can Tho - Hau Giang dugc trinh
bay & Bang 2b. Tan s xuat hién sé thang khé
han/am wét theo céc cap khac nghiét khac nhau
duwoc trinh bay & Bang 3.

3.1 Dién bién va xu thé bién déng cta SPI trong
vu Béng xuén va vu Mia & viing Cén Tho — Hu
Giang

O vung khu vyc Nam Bd néi chung va ving
Can Tho — Hau Giang ndi riéng, vu Déng xuan
kéo dai tir thang 11 ndm trudc dén thang 4 ndm
sau, gan nhu nam tron trong mua kho, va vu
Mua kéo dai tir thang 5 truwdc hét thang 10, nam
tron trong mbia mua & vung nay. Vé diéu kién
khd han va &m wét & vung Can Tho — Hau Giang
trong 2 vu san xuat chinh (vu Poéng xuan va vy
Mua) cé thé mé ta nhu dudi déay.

3.1.1 Trong vu Dbng xudn (thdng 11 - thdng 4):

Téng lwgng mua trung binh: 263,6mm; cao
nhat: 688,5mm (mua khé 2005-2006); thap
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nhat: 52,5mm (mua khdé 2001-2002); d6 léch
chuan: 144,3mm, hé s& bién dong kha Ién,
khodng 0,55. Cé khoang 80% s6 ndm lwong mua
mua khé khéng vuot qua 375,1 mm va khoang
20% luvgng mua nay khéng thap hon 157,5 mm.
Két qua tinh todn cho thay: Gid tri cao nhat cua
SPI 13 2,86; thap nhat 13 (-1,46). Phuong trinh xu
thé& cha SPI trong vu Déng xuan trong 35 ndm
gua c6 dang nhu sau:

-0,000X%? +0,020X*—0,260X + 0,504;

YSPI)(t-mk =
R?2=0,130
3.1.2 Trong vu Mua (thdng 5- thdng 10):

Téng lvgng mua trung binh cha mua mua:
1326,4mm; Cao nhat: 1793,5mm; thap nhat:
863,1mm. Do léch chuin: 233,7mm, hé s6 bién
dong: 0,20.

Cé khoang 80% s6 nam lwgng mua mua

mua khéng vuot qua 1530,8mm va khoang 20%
lwvgng mua nay khong thap hon 1158,0mm. Két
qua tinh toan cho thay: Gia trj cao nhat cla SPI
13 2,0, thap nhat 13 -1,98. Phuwong trinh xu thé
cla SPI trong vu Mua trong 35 ndm qua cé dang
nhu sau:

Y oy = ~2E-06X —
R?2=0,167

Vé xu thé bién dodng cla chi s6 SPI trong 35
ndm qua (1981-2018) c6 thé dua ra mét s6 nhan
xét chu yéu sau sau:

1) Ca trong vu Dong xuan (mua kho) va trong
vu Mua (mua mua) xu thé bién déng cla chi s6
SPI 13 ngau nhién, it phu thudc vao thoi gian;

2) Trong vu mua, chi s& SPI cé xu thé giam
dan vé gid tri m, dac biét tir sau ndm 2000, chi
s6 hau nhu mang gid tri &m, xu thé khd han va
han han tang lén.

0,001X?+ 0,000X + 0,449;

4
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Hinh 1. Dién bién va xu thé bién déng cta chi sé SPI thoi ky 1981 — 2015
& ving Can Tho - Hau Giang trong mua khé va trong mua mua

3) Trong mua khd, chi s8 SPI cé xu thé gidam
dan vé gia tri am (xu thé& khé han hon tang |én)
trong 17 nam vé sau ké tir ndm 1981, ting dan
tr ndm 1997(xu thé 4m wét hon tang 1&n) va tir
nadm 2012 chi sd nay cd xu thé gidm dan veé gia tri
am (diéu kién va han han tang 1én).

3.2 Dién bién va xu thé bién déng cua ndng
sudt lua trong vu Béng xuén va vu Mia trong
35 ndm qua & ving Cén Tho — Héu Giang

3.2.1 Dién bién va xu thé bién ddng cua néng
sudt lua trong vy Péng xudn (mua kho)

Tl 34 vu DOng xuan vira qua (1981-2015)
nhan thdy nang suat lda trung binh (nstb tinh)
vung Hau Giang — Can Tho cé nhirng dic diém
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sau day: i) Nstb tinh dao déng trong khodng tir
thap nhat 27,4 ta/ha (vu DX 1981) dén cao nhat
77,3 ta/ha (vu DX 2015); ii) Ndng suat xu thé cla
lGa trong vu mua (Yxtm) & vung nay cé thé tinh
theo phuong trinh twong quan theo th&i gian:
Yxtm = 1,146X + 35,78; R2 = 0,910. Nang suat
thoi tiét trong vu Dong xuan & vung nay, la gid tri
chénh léch gilra ndng suat thuc té va ndng suat
xu thé& bién déng kha I6n, tir (-10,2 ta/ha, vu DX
1992-1993) dén 6,45 ta/ha (vu DX 2004-2005).
3.2.2 Dién bién va xu thé bién ddng cua néng
sudt lua trong vu Mua (mia mua)

T 35 vy mua vira qua (1981-2015) nhan
thdy ndng suit lia & vung nay cé nhitng déac




diém sau day: i) Nstb tinh dao déng trong
khodng tl&r thap nhat la 21,0 ta/ha (vu mua
1987) dén cao nhatla 47,9 ta/ha (vu mua 2015);
ii) Nang suat xu thé& cda lda trong vu mua (Yxtm)
& vling nay co thé tinh theo phuong trinh twong
quan theo thoi gian: Yxtm=0,571X + 21,85; R? =
0,795. N3ng suat thoi tiét trong vu mua & vung
nay bién déng kha 1&n, trong khoang 6,1 ta/ha

(vu mua 2015) dén (-5,53 ta/ha) (vu mua 1998).
3.3 Tdc déng cua chi sé SPI dén tén thét ning
sudt lua trong 35 ndm

Mot trong nhitng nguyén nhan gay gidm
nang suat lua la tinh trang qué khd han trong
vu lia Pong xuan (han han, thi€u nudc va xam
nhap man trong mua khé), 1a qua am uét, ngap
Ung trong mua mua.

Bdng 2. Tan s6 xudt hién cdc cdp khé han/han hdn va Gm waét/lii lut trong 35 ndm qua
& viing Can Tho — Hdu Giang

Céc cap khac nghiét Céc cap khac nghiét cong
xte | |0 oo | owm | w
Khé han/Han han

Han vira (-0,99 dén -0,5) 9,0 15,0 14,0 0,0 18,0 17,0 73
Han ndng (-1,44 dén -1,0) 5,0 0,0 0,0 0,0 0,0 0,0 5
Han rat ndng (-1,99 dén -1,5) 1,0 0,0 0,0 0,0 0,0 0,0

Han rat nghiém trong (<-2,0) 0 0 0 0 0 0 0

Am wét/Lii lut
Chém am (0,25 dén 0,49) 3,0 1,0 1,0 2,0 1,0 3,0 11
Am vira (0,5 @én 0,99) 4,0 3,0 4,0 3,0 0,0 2,0 16
Am (1,0 dén 1,44) 0,0 1,0 0,0 0,0 1,0 2,0 4
Am rat nang (1,5 dén 1,99) 4,0 1,0 2,0 1,0 1,0 2,0 11
Am rat nghiém trong (>2,0) 1,0 3,0 2,0 1,0 3,0 1,0 11
Céc cap khic nghiét Mua mua (Thang 5- thang 10)
v | v v v o | x|
Khé han/Han han
Han vira (-0,99 dén -0,5) 1,0 4,0 6,0 5,0 5,0 5,0 26
Han ning (-1,44 dén -1,0) 4,0 4,0 7,0 4,0 5,0 1,0 25
Han rat ndng (-1,99 dén -1,5) 3,0 1,0 0,0 3,0 1,0 2,0 10
Han rat nghiém trong (<-2,0) 0 0 0 0 0 1 1
Am wét/Li lut

Chém am (0,25 dén 0,49) 2,0 4,0 3,0 3,0 3,0 4,0 19
Am vira (0,5 d&n 0,99) 3,0 4,0 4,0 3,0 5,0 5,0 24
Am (1,0 dén 1,44) 2,0 5,0 4,0 7,0 1,0 1,0 20
Am rat nang (1,5 dén 1,99) 4,0 1,0 2,0 2,0 3,0 0,0 12
Am rat nghiém trong (>2,0) 0,0 1,0 1,0 0,0 1,0 2,0 5

Tir cac két qua danh gida mirc d6 khic nghiét
cla han han/Ii lut, nhu dwoc trinh bay & Bang
3 (dwa theo cac tiéu chi d3 néu & Bang 1) c6 thé
dua ra nhitng nhan xét dudi day.

3.3.1 Tdc déng trong vu Dbéng xudn

Nam tron trong mua kho, tir thang 11 dén
thadng 4, trong ca 34 vy, sé thang gap han vira
|3 74 thang, |a cdp dd han phd bién nhat trong
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vu déng xuan. Han han véi mic d6 nay xay ra
chu yéu vao 2 thang dau vu va 2 thang cuéi vu,
& gilta vu khéng dang ké. Han ndng va han rat
nang rat it xay ra; han rat nghiém trong chua
thdy xuat hién & vung nay trong 34 vu vira qua,
tinh dén ndm 2015.

Cac thdng am wét xay ra vdi sé lvong kha
trong vu, nhiéu nhat 13 cac thdng chdm dm (11
thang) va 4m vira (16 thang). Cdc dot 4m xay ra
chu y&u vao cac thiang cudi hodc dau mua mua.

Cac dot han va cac dgt 4m nay la mét trong
nhirng nguyén nhan chinh vé sy phat sinh va lay
lan cta céc dich hai sdu va bénh hai lda nhay cdm
vdi khé han hodc diéu kién dm trong vy, 1a mét
trong nhi*ng nguyén nhan chinh gay nén sy bién
déng manh mé cla nang suat lua do thoi tiét va
sau bénh.

3.3.2 Tac déng trong vu Mua

Trong vu lGa mua (mua mua), trong ca 35 vuy,
s6 thang gap han vira 13 65 thang, han nang la
26 thang, han rat nang 13 25 thang, cé xay ra 11
thang han rat nghiém trong. Cac dot han vira va
nang thuong xay ra vao cac thang 7, 8 va 9; &
cdc thang cudi vu s6 thang han theo 2 cap nay
khong dang ké.

Khéng nhan thdy sy chénh léch dang ké
trong tan s6 xuat hién cac thang vdi 3 cap am
uwdt trong vu: nhiéu nhat 13 4m vira (22 thang),
ti€p theo la chdm &m (20 thang) va 4m ndng (19
thang). Cac dot 4m nay xady ra vdi sy phan bé
kha déu trong céc thang dau va gitta mua mua.

Sy phan bd khéng qua chénh |&ch gitra han
han va 8m uét trong vu mua, ngoai sy thuan |gi
vé diéu kién 4m va anh sang déi vdi cay trong,
day cling la sy thuan lgi cho su phat sinh nhitng
dich hai vé sdu va bénh d6i véi cay trong, gia suc
va cac vat nubi thiy san.

8.00 O

6.00

4.00

2.00

,.W

-8.00

-10.00 -

Y-Yxtim(Y thai ti€t)
Y-Yxtidx(Y thoi ti€t)
= - = Poly.(Y-Yxtim(Y thdi tiét))

2005 201 * ~2015

18

spi mua mua
- Spimk
Linear (Spi mk)

-12.00 O

25
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Hinh 2. So sdnh ndng suét thoi tiét (ta/ha) va cdc chi s6 SPI trong 34 vy lia Bng xudn (cdc mua
khé) va 35 vu lia mua (cdc mia muwa) trong cdc ndm 1981-2015.

4. Két luan va kién nghij

T cac két qua nhan duoc c6 thé dua ra mot
s6 két luan sau day:

1) Bang chi s6 han khi twong SPI, dwa vao
s6 liéu lwvgng mua hién cé, cé thé danh gid anh
hwdng va tdc dong cla cac diéu kién khd han
va am uét déi vdi sy sinh trudng, phat trién va
hinh thanh nang suat cla cay lUa trong vy Déng
Xuan va mua & vung Can Tho — Hau Giang;

2) Su bién ddng cla ndng suat lda trung binh
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tinh, cling nhu nang suat thoi tiét cda lda trong
2 vy DOng xuan va mua co su twong quan kha
chat ché vdi chi so SPI.

3) Sy xuat hién vdi tan sé kha cao va kha tap
trung cla cac cap han vira va han ning, cling
nhu sy phan b6 khd déng déu cia 4 cip am,
bao gdbm chdm dm, 4m vira, 4m rat ndng va m
rat nghiém trong trong vu Déng xuan, cling nhu
s xuat hién vdi tan so6 kha cao cla han vira, sy
phan bé khd déu cla han nang va han rat ndng




trong vu Mua xuén 13 nhitng chi bdo rat cé y thanh phé va céc huyén cé thé sir dung s6 liéu

nghia vé nguy co xuat hién cac loai sdu bénh mua va cdc théng tin dy bdo khi tuvgng thay van,
nhay cam vdi cac diéu kién khd han va 4m uét dy bao khi hdu dé xay dwng cac ké hoach phong
duoc xac dinh bang chi sé SPI; chdng han han va I lut nhdm nang cao va 6n

4) Bang chi s6 SPI, v&i su phoi hop véi cac dinh nang suat lda trong vu Péng xudn va mua
co quan KTTV, céc co quan ndng nghiép tlr tinh, & vung nay.
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POSSIBILITIES OF USE THE STANDARDIZED PRECIPITATION INDEX (SPI)
IN ASSESSING INFLUENCE OF DRY AND WET CONDITIONS TO RICE CROP
YIELD IN CAN THO AND HAU GIANG PROVINCES

Nguyen Van Hong'", Phan Thi Anh Tho", Ngo Sy Giai®®
@Sub - Institute of Meteorology, Hydrology and Climate Change
Vet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: This paper presents the main results of the research on the posibilities in using a meteorological
drought index — the Standardized Precipitation Index (SPI) in the assessment of the effects of dry and wet
conditions on rice yield in Can Tho and Hau Giang provinces. The results showed that: 1) The variations in
provincial average yield, as well as the weather-induced yield of rice in the Winter-spring and Summer rice
crops, are closely correlated with the SPI; 2) With the existing rainfall data, using SPI-1 and SPI-6 it can fully
evaluate the effects of drought and wet conditions to growth, development and productivity of rice in the
Winter-spring and Summer rice crops in Can Tho-Hau Giang area; 3) Use of SPI, as well as hydrometeorological
forecasts, climate forecasts, and close coordination with hydrometeorological experts, agricultural agencies
from provinces, cities and counties are possible to develop flood and drought prevention plans to actively
prevent natural disasters, improve and stabilize rice yields in two mentioned rice crop seasons.

Keywords: SPI, yield of rice, Can Tho, Hau Giang.
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NG DUNG CONG NGHE VIEN THAM VA GIS TRONG NGHIEN CU'U
BIEN PONG DIEN TiCH CAY XANH KHU VU'C NOI THANH HA NOI
GIAI POAN 2013 - 2016

Khwong Van Hai%, Tran Hwong Trang?, Nguyén Xuan Hién, Vii Vin Doanh®
W\Vién Khoa hoc Khi twong Thiy vén va Bién déi Khi hdu
@Ppai hoc Tai nguyén va Mébi trwong Ha Noi

Ngay nhén bai 16/2/2018; ngdy chuyén phdn bién 19/2/2018; ngay chép nhén ddng 20/3/2018

Tém tat: Bai bdo nay st dung dnh vé tinh Landsat 8 va phwrong phdp tinh chi sé thuc vat (Normalized
Difference Vegetation Index - NDVI) két hop vdi phén tich héi quy da bién dé nghién ciru, ddnh gid bién déng
dién tich cdy xanh tai khu vuwre ndi thanh Ha Néi giai doan 2013-2016. Két qud nghién ctru cho théy, dién
tich cdy xanh giai doan tir nédm 2013 — 2016 khd én dinh va ¢ xu hudng tdng nhe (khodng 0,8 %). Ty 1€ phu
xanh trung binh tai khu vire nghién ciru tir 2013 dén 2016 twong déi cao (khodng 51%). Mdc du ty 1€ phd
xanh tdng nhuwng mat dé cdy xanh trén déu ngudi tai khu vire nghién citru lai giam khodng xdp xi 4,4% do
hai nguyén nhdn chinh la qud trinh dé thj héa cdc quén ven dé va dén sé tai khu vuc tding manh trong cling

thoi gian.

Tir khoa: GIS, dién tich cdy xanh, ndi thanh Ha Néi.

1. M& dau

Cay xanh déng vai trd quyét dinh trong xay
dwng d6 thi xanh. Cay xanh duoc coi nhuv 14
phdi d6 thi, cé vai trd trong viéc gin két hai
hoa céc yéu t6 ty nhién — con ngudi — xa hoi,
cai thién diéu kién vi khi hdu, ndng cao chat
lwong moi trudng séng va tao cdnh quan d6
thi. Hién nay, & nudc ta cé hai phuong phap
quan ly dién tich ciy xanh d6 thj gdbm: ban d6
st dung dat (dwoc si dung nhiéu & cic s&
ban nganh); badn d6 phan bd cac géc cay xanh
(dwoc str dung nhiéu & céc cdng ty cdy xanh
moi trwong). Ca hai phwong phap quan ly nay
déu cé nhuoc diém chung 13 khéng tinh duoc
dién tich cdy phl xanh thuec té.

Mot trong nhitng cong cu dac lwc hd tro ng-
hién cttu cdy xanh |a s dung cong nghé vién
tham va GIS. Cong nghé vién tham |a mét trong
nhitng thanh tyu khoa hoc vii tru dat dén trinh
dd cao va dugc ¢ng dung rdng rai trong nhiéu
nganh, nhiéu Iinh vuec tir khi twgng — thay van,
dia chat, mdi truong,... [5,6,7]. Bai bdo nay s

*Lién hé tdc gid: Nguyén Xuén Hién
Email: nguyenxuanhien79@gmail.com

dung cdng nghé vién tham va GIS trong nghién
clru bién dong dién tich cay xanh d6 thi nham
danh gid duwoc sy phan b6 va bién dong cay
xanh d6 thi, hd tro cho cong tac quan ly, quy
hoach cdy xanh dé thi tai Thi dé Ha Néi.

2. SO liéu va phuong phap nghién ctru

2.1. 56 liéu

Dt liéu duoc sir dung trong nghién clru
13 cdc anh vé tinh Landsat 8 d6 phéan gidi 30m
cta Cuc Khao sat Dia chat Hoa Ky. Cong cu Ad-
ditional Criterial duwoc st dung chon céc anh dé
che phd méy it hon 10% dé dam bao cé duoc
nhirng anh tét nhat, dnh trong, rd rang va khéng
cé may & khu vyec nghién cliru. Théng tin vé cac
anh Landsat 8 d3 thu thap va x& ly duoc dwa ra
trong Bang 1.

S8 liéu khdo sét dugc thu thap trong dot
khao sat tai khu vurc nghién ctru ngay 7/1/2017,
s8 lidu nay duoc st dung dé lam mau dic trung
va kiém nghiém déc |1ap. Cac vj tri khdo sat dic
trng 1a cac dia diém cé su 6n dinh, it thay d&i vé
cdy xanh trong giai doan tir ndm 2013 dén 2016.
Céc vi tri kiém tra doc lap duoc lwa chon ngau
nhién nhwng ddm bao trdi déu trén toan bd khu
vue. S6 lvong cdc vi tri khdo sat 13 45 diém vai
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30 diém dac trwng dé phan loai d6i twong va 15
diém ngau nhién dé kiém tra do chinh xac cla

viéc phan loai d6i tuwgng. So d6 céc vi tri khado
sat dugc thé hién trong Hinh 1.

Bdng 1. Cdc anh Landsat 8 dworc str dung trong nghién curu

STT M3 anh Vi tri anh Ngay chup Gi® chup GMT+7
1 LC81270452013160LGNOO 127/45 09/06/2013 10h25’
2 LC81270452013352LGNOO 127/45 18/12/2013 10h24’
3 LC81270452014019LGNOO 127/45 19/01/2014 10h24’
4 LC81270452015022LGNOO 127/45 22/01/2015 10h23’
5 LC81270452015150LGNOO 127/45 30/05/2015 10h22’
6 LC81270452015182LGNOO 127/45 01/07/2015 10h22’
7 LC81270452015230LGNOO 127/45 18/08/2015 10h23’
8 LC81270452016137LGNOO 127/45 16/05/2016 10h22’
9 LC81270452016153LGNOO 127/45 01/06/2016 10h23’
10 LC81270452016265LGNOO 127/45 21/09/2016 10h23’
11 LC81270452016281LGNOO 127/45 07/10/2016 10h23’
12 LC81270452016345LGNOO 127/45 10/12/2016 10h23’

(Ngubn: http://earthexplorer.usgs.gov/)

Vi tri dac trung
© Vitriddcldp

Hinh 1. Vi tri cdc diém khdo sdt thuc dia khu vire nghién ciru

2.2. Phwong phdp nghién curu

Cac budc nghién clru, danh gid sy bién
dong cua dién tich ciy xanh trong nghién ctru
bao gdbm: 1) Thu thap s6 liéu anh vé tinh; 2) Loc
va lya chon céc anh cé du doé tin cay; 3) Khao
sat, xac dinh déi twong; 4) Tinh chi s thuc vat
(NDVI) tir cdc dnh vé tinh va déi chiéu véi doi
twong mau tir cac dot khao sét; 5) Kiém dinh chi
s& NDVI tir cac d6i twgng mau doc 1ap tir cac dot
khao sat; 6) Xay dwng cac ban d6 phan bé dién
tich cdy xanh dya vao chi s6 NDVI; 7) Danh gia
sy bién dong dién tich ciy xanh bang phuong
phap hdi quy da bién. Chi tiét phwong phép cua
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cac budc duoc duwa ra nhu sau:
a. Céng thirc tinh chi sé thyc vat (NDVI)

Chi s6 thwc vat (NDVI) dwoc dung rat rdng ri
dé xac dinh mat d6 phan b6 cla tham thyc vat,
danh gid trang thai sinh trwdng va phat trién cla
cay tréng, lam co s& s6 liéu dé dy bdo han han,
dién tich ndng suat va san luong cay trong... Chi
s6 thye vat dugc xdc dinh dya trén sy phan xa
khac nhau cla vat thé gitta kénh phd nhin thay
va can héng ngoai.

IR—R (1)
IR + R
Trong do: IR la gid tri birc xa cla budc séng

NDVI =




can héng ngoai (near infrared); R 13 gia tri birc xa
clia budc séng dod (red).

b. Phwrong phdp phdn tich hdi quy tuyén tinh da
bién

Su phat trién cta thuc vat gan lién véi 4
tiét khi hau trong ndm gém xuan, ha, thu va
déng. B&i vay, sy thay ddi cla 1dp thue vat
thwong gan lién vdi cac yéu t6 dic trung
cta khi hdu nhu: lvgng mua, nhiét do, va do
am,... Trong nghién cru cia Dwong Van Kham
va cdng su (2011) [4], d3 chi ra m&i quan hé
gitra chi s& NDVI va cdc yéu t6 khi hadu anh
hudng t&i ndng suat cay lua.

Qua nghién ctru nhém tac gia nhan thay, bién
dodng cua dién tich thyc vat cé6 méi quan hé chit
V@i 3 yéu t6 dic trwng khi hdu gdbm: nhiét do, do
am va lugng mua.

Phuong trinh hdi quy tuyén tinh téng quat
v3i ba bi€n doc 1ap c6 dang nhu sau:

Y=b,+ blxX;* b,xX,+ ngxg (2)

Trong do: Y la bién phu thudc (bién dién tich
thyc vat); X, X, X, 13 bién déc 1ap (bién khi hau);
b, 1a hé s6 tung d6 goc; b, la hé s6 d6 déc cua
Y theo bién X, khi gitr cac bién X,, X, khong d6i;

b, la hé s6 d6 déc clia Y theo bién X, khi gitt cac
bién X, X, khong doi; b, la hé s6 d6 doc clia Y
theo bién X, khi gilt cac bién X, X, khéng doi.

3. Két qua va thao luan

Phuwong phap NDVI dugc st dung dé danh
gid su chi s6 thyc vat tlr cac anh vé tinh. K&t qua
danh gid ban dau tir anh vé tinh cho thay, chi s
NDVI cta cdc quan ndi thanh Ha Néi dao déng
trong khoang tr 0 — 0,48 (Hinh 2).

DE loai bd cac vj tri phi thyc vat ma két qua
ban dau tinh todn chi s6 NDVI chwa danh gia
duoec, 30 diém khao sat vai 16 diém thudc 1dp
thyc vat, 5 diém thudc 1dp mat nwdc, 2 diém
thudc 1dp giao théng va 7 diém thudc 1&p khu
dan cu, khu thuong mai d3 duoc sir dung dé
chinh xac héa phan I&p thyc vat. Hinh 3 dwa ra
két qua phan I6p thuc vat cia mét s diém khao
sat. K&t qud hiéu chinh theo cdc mau dic trung
cho thay, cac khu vc c6 gid tri clia chi sé NDVI 2
0,18 md&i ddm bao duoc cé su che phd cla thuc
vat, cac khu vyc cé gid tri NDVI < 0,18 la cac khu
vire phi thue vat thuodc cac 16p: giao thong; mat
nuwdc; khu dan cu; thwong mai. Chi s6 NDVI tai
khu vire nay duoc gan lai bang 0.

Hinh 2. Chi s6 NDVI cda cdc qudn néi thanh Ha Néi ngay 7/10/2016

DE kiém nghiém d6 chinh xéc cla viéc phan
I&p thuwe vat, 15 diém khao sat doc l1ap duoc st
dung dé xac dinh lai cac chi s6 NDVI. Trong 15
vi tri kiém tra déc 1ap co 8 vi tri thudc 16p thuc
vat, 1 vi tri la mat nudec, 4 vi tri thudc |&p giao
théng va 2 vi tri thudc 16p khu dan cu. Két qua
cho thay, céc gia tri NDVI & tat ca céc vi tri déu

c6 do tin cay cao. Pang chu vy, tai ho Linh Quang
(Quéan Béng Pa) cé chi s6 NDVI xap xi 0,44 mac
du theo quy hoach, day la I&p mat nudc. Thuc
té khdo sat cho thay, bé mat ho Linh Quang da
bi bao phd bdi béo tdm va réu day dac nén chi
s6 thuc vat tinh toan tir cac anh vé tinh cé chi sd
cao la hgp ly (Hinh 4).
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Hinh 3. Két qud phén I6p thuc vét tai mét sé diém khéo sat
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Anh Google - Earth

Anh thue dia

Hb Linh Quang, quan Péng Pa (Toa d6 105°50°16"E - 21°1°19"N)

B& chi sd NDVI sau khi da duoc hiéu chinh va
kiém nghiém duwoc sitr dung dé xay dung ban d6
phan bd thuc vat cho khu vire ndi thanh Ha Noi
tlr 12 anh vé tinh cho 12 th&i diém khac nhau
trong giai doan tir 2013 dén 2016. K&t qua cho
thay, dién tich cdy xanh khu vyc néi thanh Ha
NGi dao dong tlr 148,8 — 160,7km?2. Trong do,
thang 12/2013 c6 dién tich cdy xanh thap nhat,
thang 6/2016 cé dién tich cdy xanh I&n nhat
(Bang 2). Dién tich cdy xanh cao tdp trung vao
cdc thang mua he, tir thang 5 dén thang 9 trong
khi dién tich cay xanh thap hon trong cac thang
mua doéng (tir thang 10 dén thang 1 ndm sau).

C6 thé thay rang, do s6 luvgng anh vé tinh 13
it nén chwa phan dnh dugc sy bién déng cay

L-" 10 10—2016

Biét thy lién ké duong Tam Trinh (Toa do 105°51 54"E - 20°59°4"N)
Hinh 4. Két quéd kiém dinh phén I6p thuc vat tai mét sé diém khéo sat
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xanh theo thoi gian tai khu vwec Thanh phd Ha
NGi. D& khdi phuc lai dién tich cdy xanh cla céc
thang con thiéu, ham tuong quan da bién dugc
xay dung dua trén sé liéu dién tich cdy xanh d3
duogc gidi doan tir anh vé tinh va céc yéu t6 khi
hau nhu nhiét do trung binh thang, d6 4m trung
binh thang, tdng lvgng mua khu vyc nghién
clru (tram Ha Déng) tai céc thoi diém twong ing
(Bang 3).

Phuong trinh twong quan nhiéu bién biéu
dién méi quan hé gitta dién tich cay xanh da
duoc gidi dodn tlr anh vé tinh va nhiét dé trung
binh thang, d& 4m trung binh thang, tong lvong
mua thang tai khu virc Ha NGi c6 dang nhu sau:

GA = 135,09 + 0,5*T + 0,085*H + 0,002 *R (3)
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Bdng 2. Dién tich cdy xanh (km?) khu virc ndi thanh theo két qué gidi dodn énh vé tinh

Thi diém
Anh vé
tinh 6/2013 | 12/2013 | 1/2014 | 1/2015 | 5/2015 | 7/2015 | 8/2015 | 5/2016 | 6/2016 | 9/2016 | 10/2016 | 12/2016
Dién
tich cay
xanh 151,8 148,8 149,4 152,2 157,3 155,1 156 160,7 160,3 157 156,2 151,3
(km?)

Bdng 3. S6 liéu duoc st dung trong xdy dwng phuong trinh héi quy tuyén tinh da bién tinh tuong
quan giita dién tich xdy xanh va cdc yéu té khi hdu

Thei gian Dién tich cy xanh gidi | Nhiét do trung D6 am trung binh | Téng lwgng muwa
doan tir anh vé tinh binh thang (°C) thang (%) thang (mm)

6/2013 151,8 29,4 78 237
12/2013 148,8 15,5 75 28
1/2014 149,4 17,0 77 3
1/2015 152,2 17,7 81 30
5/2015 157,3 30,0 80 95
7/2015 155,1 29,7 77 132
8/2015 156,0 29,5 81 287
5/2016 160,7 28,4 80 412
6/2016 160,3 30,9 75 74
9/2016 157,0 28,7 79 119
10/2016 156,2 27,5 74 40
12/2016 151,3 20,8 72 7

S dung phuwong trinh tuong quan nhiéu
bién trén, tdng dién tich ciy xanh toan khu vuc
ndi thanh giai doan 2013 — 2016 da duoc khoi
phuc. K&t qua nghién ctru cho thay, dién tich cay
xanh tang vao cac thang mua mua va giam vao
cac thang mua thu va dong. Ngoai ra, dién tich
cay xanh khu vyc ndi thanh giai doan tlr nam
2013 — 2016 kha 6n dinh va cé xu hudng ting
nhe tr 153,90 dén 155,15 (Bang 4, Hinh 6).

St dung sd liéu dan sd tir s6 liéu nién gidm
théng k& dé danh gid mat dé cay xanh trung
binh tirng nam trén toan khu vuc ndi thanh Ha
No6i theo TCVN 9257:2012. K&t qua cho thay,
khu viec n6i thanh Ha N6i c6 mat do cay xanh
trén dau ngudi kha cao, tuy cé xu hudng gidm
tlr ndm 2013 dén 2016 nhung so vdi TCVN
9257:2012 van vuot hon 3 1an. Méc du dién tich
cay xanh giai doan nay cé xu hudng tang nhe
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nhung do dan sé ndi thanh Ha Néi tdng nhanh
(tang 5,5% tir 2013 dén 2016) nén mat do cay
xanh trén dau ngudi cé xu hudng gidm (Bang 5).
4. Két luan va kién nghij

Cong nghé vién tham va GIS két hop véi
phuwong phdp hoéi quy da bién trong nghién
cru bién dong cady xanh dbé thj tai cadc quan néi
thanh Ha No6i cho thay wu diém hon so véi cac
phuwong phdp truyén thdng vi d3 khdi phuc qua
trinh dién bién cua dién tich cay xanh theo thoi
gian. K&t qua nghién cru cho thay dién tich cay
xanh khu vire ngi thanh Ha NGi giai doan tlr nam
2013 — 2016 kha én dinh va c6 xu hudng tang
nhe khoang 0,8%. Ty |& phd xanh trung binh
bén ndm tir 2013 dén 2016 tuwong déi cao, dat
50,8%. Mat do cay xanh trén dau ngudi giam
tlr 49,8 m2/ngudi (2013) xubng 47,6m?/ngudi
(2016) nhung so véi TCVN 9257:2012 vaAn vuot
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Hinh 5. Ban dé phén bé thuc vat tai cdc quén ndi thanh Ha Noi, thang 12/2016
Bdng 4. Dién tich cdy xanh tai khu vwe ndi thanh Ha Ni theo thoi gian

Thoi gian

2013

2014

2015

2016

Dién tich cdy (km?)

153,9

154,39

154,61

155,15

—&—Dién tich cay xanh tinh toan (km?2)

B Dién tich cay xanh giai doan (km2)
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Hinh 6. Dién tich cdy xanh khu vic ndi thanh Ha Néi giai dogn 2013-2016
Bdng 5. Mt d6 cdy xanh khu vye ndi thanh Ha Noi
Thoi gian Dién tich cay xanh D3an sé Mat do cay xanh TCVN 9257:2012
(km?) (nghin nguoi) (m?/nguoi)

2013 153,90 3089,20 49,80
2014 154,39 3156,00 48,90 12-15
2015 154,61 3241,50 47,70 (m?/nguoi)
2016 155,15 3259,90 47,60
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hon 3 [an. Nguyén nhan chinh din dén sy suy 5,5% tir 2013 dén 2016. Mat d6 cdy xanh trén
giam la do qua trinh d6 thi hda cac quan ven d6 dau ngudi khu vee ndi thanh Ha Néi I6n gdp 3
va dan s6 néi thanh Ha N6i ngay ting khoang [an tiéu chuan Viét Nam (TCVN 9257:2012).

Tai liéu tham khao
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APPLICATION OF REMOTE SENSING TECHNOLOGY AND GIS STUDYING
THE CHANGES IN TREE AREA IN INNER HANOI FOR THE PERIOD
2013 - 2016
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Abstracts: This paper utilizes Landsat 8 satellite images, NDVI calculations combined with multivariate
regression analysis to study the variation of green areas in inner Ha Noi for the period of 2013 - 2016. The
results show that the green area in the period is stable and increased slightly (approximately 0.8%). The
average green coverage in the study area from 2013 to 2016 was relatively high (about 51%). Despite the
increased green area cover, the per capita density of perennials in the study area declined by approximately 4.4%.
Two major causes for the decline are the urbanization of the peri-urban districts and population growth in
the study area.

Keywords: GIS, tree areas, Ha Noi inner city.
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DANH GIA TAC PONG CUA BIEN DOI KHi HAU PEN TINH HINH NGAP LUT
O THANH PHO NAM PINH

Nguyén Vin Pai, Nguyén Kim Tuyén, Dang Quang Thinh, Pham Bao Long
Vién Khoa hoc Khi tugng Thdy vdn va Bién déi khi héu

Ngay nhén bai 12/2/2018; ngdy chuyén phdn bién 13/2/2018; ngdy chép nhén ddng 20/3/2018

Tém tat: Mot trong nhifng tdc ddng cta bién déi khi hdu (BBKH) I Iam gia tdng mirc 86 ngédp lut gdy
thiét hai nghiém trong vé ngudi va tai sén. Cdc dé thj vén ld noi tdp trung dén cw déng dic déng thoi la
trung tdm kinh té, vin hda, chinh trj nén khé ndng dé bj tén thuong va thiét hai vé kinh té, xd hdi, moi
trwdng, co s& ha téng,... s€ I1én hon. Do dé, viéc ddnh gid tdc déng clia BPKH dén ngdp lut & cdc dé thj
la hét sirc cén thiét, 1 co sé gitp cho cdc nha quan ly dua ra duoc nhitng quyét dinh phiu hop trong dé
xudt gidi phdp thich tng véi BDKH. Bai bdo nay trinh bay mét s6 két qua ddnh gid tdc déng cua BPKH
dén ngép lut & thanh phé Nam Binh s dung cdc mé hinh MIKE URBAN, MIKE21 va MIKE FLOOD. Cdc két
qué ngdp lut duoc thuc hién trng véi mua thiét ké 10% cho thoi ky nén 1986-2005 va cdc thoi ky 2016-
2035, 2046-2065 va 2080-2099 cla cdc kich ban RCP4.5 va RCP8.5. Két qud cho thdy, mirc dd ngdp lut
trong cdc thoi ky tuong lai theo 2 kich bdn RCP4.5 va RCP8.5 déu tdng so vdi thdi ky nén, trong dé, kich

bdn RCP8.5 tdng manh hon trong hai thoi ky 2046-2065 va 2080-2099.
Tir khéa: Bién d6i khi hGu, ngdp lut, thanh phé Nam Binh.

1. M@ dau

Bi€n déi khi hau dang la thach thirc 1én d6i
vdi nhan loai, 1am thay d6i toan dién, sdu sic
qua trinh phéat trién kinh té - xa hdi va an ninh
toan cau, trong dé cé Viét Nam. Nam & clra ngd
phia Nam d6ng bang song Hong, thanh phd Nam
Dinh thudc tinh Nam Dinh 1a mét trong nhitng
khu vue chiu anh hwdng nghiém trong cla céc
lai hinh thién tai va dwoc dy doan chiju tadc dong
manh mé& cla bién d6i khi hau. Tir thap nién 90
cla thé ky XX dén nay, Nam Dinh d3 hirng chiu
khodng 30 tran bdo, 1 tran |8c, 4 tran | gay thiét
hai I&n vé ngudi va cla, udc tinh hang nghin ty
déng. Cac hién tuong thoi tiét cyc doan, nhw
nhiét do tdng cao, ndng néng kéo dai, lvong
mua thay doi bat thwong, mirc d6 rét dam, rét
hai, 4p thap nhiét ddi, bao i, hadn hén, sat 1&
dat, dich bénh d3 gay nhiéu khé khan cho sinh
hoat va cc hoat déng san xuat.

Tinh hinh ngép lut & thanh phd Nam Dinh xay
ra rat nghiém trong va thuwdng xuyén trong va

*Lién hé tdc gid: Nguyén Vin Dai
Email: nguyendai.tv@gmail.com

sau cac tran mua I&¢n. Mua |&n lam nhiéu tuyén
phé bi chia cat, ngap sau kéo dai, gdy anh huéng
I&n dén cudc s6ng, sinh hoat clia nguwdi dan.

Nghién clru nay &ng dung phuong phdp mé
hinh todn (s dung boé phan mém MIKE URBAN
két hop v&i md hinh 2 chiéu MIKE21 cta Vién
Thay lyc Pan Mach, DHI) dé dénh gia tic déng
cla BDKH dén tinh hinh ngép lut & thanh phd
Nam Dinh theo 2 kich ban RCP 4.5 va RCP 8.5.
2. Phwong phép nghién ctru va sé liéu sir dung
2.1. Khu vuee nghién cuu

Thanh phd Nam DPinh nam & phia Bic cla
tinh Nam Dinh, thuéc trung tdm khu vuc phia
Nam dong bang sdng Hong, trén toa do 24°24’
dén 20°27’ vi d0 Bac va tir 106°07’ dén 106°12’
kinh d6 Dong va dugc trai dai hai bén b song
Nam Dinh (hay con goi la séng Dao) (Hinh 1).

Khu vue nghién ctru la khu vire d6 thi nén cé
dia hinh cao hon so vé&i cac huyén xung quanh,
khu viee nay cé ché d6 thdy van thiy luc riéng
biét do cac sdng I&n nhw sdng Hong va séng Pao
d8u co hé thdng dé kién cd bao quanh va luong
nuwdc mua trong khu vyre nghién ctru dugc tiéu
ra cac sdng |&n bang cac tram bom dong luc.
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2.2. Phwo'ng phdp nghién ciru

D& tinh todn ngap lut cho thanh phé Nam Dinh,
nghién ctru st dung md hinh MIKE URBAN dé tinh

Y KHANE
SYEN NING

i /N\H
§ s,."\ 3 %

2.3. S8 liéu sir dung

Trén khu vye nghién ciru chi ¢ duy nhéat
tram khi twogng Nam Dinh do mua theo gio
nén s6 lidu mua gio tai tram Nam Dinh s&
duoc sir dung dé tinh toan cho toan bd khu
vuce.

Dau thing 10/2017, khu vuc thanh phé
Nam Dinh d3 xay ra trdn mua |&n gy ngép sau
trén dién réng vai dinh mwa xuat hién vao ngay
10/10/2017. Téng lvgng mua trong 6 gior tw
7-13 gio ngay 10/10/2017 do duoc tai tram khi
twong Nam Dinh 13 110mm. Do d6, chudi s&
liéu khi twgng thiy van trong thoi gian nay sé
duoc s dung dé md phdng ngap lut ddi vdi
hién trang hé théng tiéu thoat nwdc nham hiéu
chinh mé hinh MIKE URBAN cho thanh phd
Nam Dinh.

S8 lieu quan trac lvgng mua tir 20 gio ngay
9/10/2017 dén 20 gi& ngay 11/10/2017 tai
tram Nam Dinh dugc st dung dé kiém dinh mo
hinh.

Tinh todn tiéu thoat nudc nudc cho khu
vuc d6 thi theo cac kich ban BPDKH duwoc tinh
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toan tiéu thoat nudc mua. Mo hinh MIKE URBAN
duoc lién két véi md hinh MIKE21 trong mé hinh
MIKE FLOOD dé tinh todn ngap lut.

THAUBINH

TRA T

Hinh 1. B4n do tinh Nam Pinh

theo tan sudt 10%. Theo d6, 7 thoi ky cla cac
kich ban s& duoc tinh todn theo mua tan suit
10% I3 thoi ky nén (1986-2005), 3 thoi ky 2016-
2035, 2046-2065, 2080-2099 cla 2 kich ban
RCP4.5 va RCP8.5.

Dé xac dinh tran mua tan suat 10%, luvgng
mua 1 ngay I&n nhat tai tram Nam Dinh trong
thoi ky nén dugc st dung dé v& dudng tan
suat. DGi vai thoi ky nén, lwvgng mua 1 ngay 16n
nhat tan suat 10% duwoc xac dinh 1a 216,3mm
va nam dai biéu 1a ndm 2003 vdi lwvong mua
1 ngay I&n nhat 1a 215mm. Do d6, phan phdi
mua gi& cia ndm 2003 s& duwoc sir dung dé
thu phéng cho tran muwa tan suat 10% cho thoi
ky nén va 3 thoi ky cha 2 kich ban RCP4.5 va
RCP8.5.

Céac s6 lidu, tai liéu vé cdc yéu t6 khi hau cla
khu viee thanh phd Nam Dinh duogc 18y tir “Kich
ban BPKH va nuwdc bién dang Viét Nam” do Bo
Tai nguyén va Méi trudng cong bé nam 2016.

Cac s6 lidu vé hé théng tiéu thoat nudc, sir
dung dat, co s& ha ting giao thdng dugc thu
thap t&r Ban Quan ly du an “Tiéu thodt nuwdc
cho TP Nam Dinh”.




Bdng 1. Két qud xdc dinh tén sudt 10% cua lwong muwa 1 ngay Ién nhat
tai tram Nam Bjnh déi vdi thoi ky nén 1986-2005

STT Tram Xtb Cs Cv | Xténsuit10% Nam | X dai biéu Thei gian
(mm) (mm) dai biéu (mm) xuat hién
1 Nam Dinh | 148,62 0,9 0,3 216,3 2003 215 09/09/2003

Bdng 2. Két qud xdc dinh tén suét 10% cua lwvgng muwa 1 ngdy I6n nhét
cho tram Nam Bjnh déi vdi cdc thdi ky cua 2 kich bdn RCP4.5 va RCP8.5

Kich ban Thoi ky Xtb (mm) Cs Cv X tan suat 10% (mm)
RCP4.5 2016-2035 190,4 0,62 0,33 273,97
2046-2065 200,2 1,25 0,28 275,32
2080-2099 234,0 0,44 0,04 353,43
RCP8.5 2016-2035 163,7 1,90 0,49 268,78
2046-2065 187,2 0,59 0,45 299,15
2080-2099 313,55 1,36 0,52 530,97

2.4. Bdnh gid chét Iwg'ng mé phéng

Trén co s& hién trang hé théng thoadt nudc cla
thanh ph& Nam Binh, khu vuc nghién ciru dugc
chia thanh 279 lwu vic bd phan. Phan tram dién
tich khéng thdm cuda cac luu vire bd phan dugc

tinh todn tir ban d6 hién trang s& dung dat cla
tinh Nam Dinh. Két qua tinh phan trdm dién tich
khéng thdm cho céc lwu veec bd phan cho thay,
luvu viee bd phan cé tram dién tich khéng thdm
|&n nhat [a 97% va nhoé nhat a 20%.
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Théng sé trong mé dun muwa — dong chay
cla cac lwu vue bd phan sau khi danh gia chat
lwgng mé phong duogc trinh bay trong Bang 3.

K&t qud md phéng dong chay trong céng va

hé ga tai doan cdng dién hinh dugc thé hién
trén Hinh 3. Ban d6 ngap lut khu vure nghién ciru
rng va&i tran muwa dau thang 10 ndm 2017 duoc
thé hién trén Hinh 4.

Bdng 3. Théng sé cua cdc lwu vire bd phdn
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Hinh 3. Cao trinh muc nwdc trong céng va hé ga doan phé Song Hao-Gidi Phdng
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Hinh 4. Ban dé ngdp lut khu vure nghién ctru déu thdng 10/2017

Trong dot ngap dau thang 10/2017, théng
tin vé vj tri ngdp va dd siu ngap d3 duogc thu
thap lam co s& cho viéc danh gid chat lvgng md
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phong. Két qud so sanh dd siu ngap tinh todn
50 vGi d6 sau ngap thuc té tai céc vi tri quan sat
duoc thé hién trong Bang 4.




Theo Bang 4, d6 sau ngap tinh toan tai cac vi
tri quan sat déu cho két qua xap xi so vdi dé sau
ngap thuc t&. Nhu vay cé thé thay, cac thong s6

clia md hinh mo phdng ngép lut la phu hop va
c6 thé dugc sir dung dé mé phdng ngap lut cho
thanh phd Nam Dinh vdi cac kich ban BDKH.

Bdng 4. So sénh dé sdu ngdp tinh todn va dé sdu ngép thuc té

STT Vi tri Toa do DO sdungap | DO sau

Kinh d6 Vidé thuc té (cm) | ngép tinh

toan (cm)
1 | Tran Pang Ninh (trudc céng cho 5 tang) 106° 10' 23" | 20° 25' 42" 20-30 23
2 | Tran Pha (trudce clra buu dién Tinh) 106° 10' 26" | 20° 25' 29" 20-25 15
3 | Han Thuyén (nga tuv giao Hung Vuong) 106° 10'55" | 20°26'8" 25-30 30
4 | Hang Thao, May To 106°10'31" | 20° 25" 17" 30-40 30
5 | Van Cao (chg Nang Tinh) 106° 10'5" | 20°25' 12" 30-35 30
6 | Hai Ba Trung - Hang Cau -Phan Dinh Phiung | 106° 10' 41" | 20° 25' 26" 30-40 28
7 | Hang C4p (doan chg Dién Hong) 106° 10' 38" | 20° 25' 53" 30-40 18
8 | Han Thuyén (chua C3) 106°11'3" | 20°26' 14" 30-40 23

3. Két qua va thao luin

3.1. Két qud tinh ngdp lut theo cdc kich ban

K&t qua tinh todn dién tich ngap cho thanh
phé Nam Dinh ng vdi mua thiét ké 10%
cho thoi ky nén va céc thi ky cla 2 kich ban
Bdng 5. So sdnh d6 sGu ngdp tinh todn va dé sdu ngdp thuc té

RCP4.5 va RCP8.5 duoc trinh bay trong Bang
5 va Hinh 5 cho th&y, dién tich ngp trong céc
thoi ky twong lai cla cac kich ban BDKH tang
khad manh so v&i thoi ky nén, dic biét |a thoi
ky 2080-2099.

Thei ky Téng dién tich ngap (ha) Dién tich ngap sau >=0,5m (ha)
Thoi ky nén Kich ban Kich ban Th&i ky nén Kich ban Kich ban
RCP4.5 RCP8.5 RCP4.5 RCP8.5
1986-2005 12.506 452
2016-2035 13.289 13.192 859 762
2046-2065 13.270 13.706 652 1.303
2080-2099 14.206 15.492 1.344 4.108

Téng dién tich nguy co’ ngép l&n nhat
thanh phé Nam Binh
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Hinh 5. Dién tich nguy co ngdp I&n nhédt thanh phd Nam Binh trng véi mua thiét ké 10% trong cdc
thoi ky cia cdc kich ban BDKH

Ban d6 nguy co ngép lut I&n nhat trong cac
thoi ky cda céc kich ban BDKH (rng véi tan suat

mua 10% cda thanh phé Nam Dinh dugc trinh
bay trong Hinh 6.
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Hinh 6. Ban dé nguy co ngdp Ién nhét thanh phé Nam Binh trng véi mua thiét ké 10%

trong cdc thoi ky cua cdc kich bdn BDKH
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Theo két qua trong Hinh 6, dién tich ngap
trong cac thoi ky twong lai cia cac kich ban
BDKH ciling nhu thoi ky nén chiém phan I6n
dién tich khu vuc nghién clru, dac biét la thoi ky
2080-2099, tuy nhién, ngap lut tai cac vi tri khac
nhau & khu vyc nghién ciru khdng phai xay ra
cung mot thoi diém vi day 1a cdc ban d6 nguy co
ngap I&n nhat. Do d6, néu xét & tirng thoi diém
thi dién tich ngép & khu vuc nghién ciru sé nho

hon céc badn d6 nguy co ngép 1&n nhat nay.
3.2. Tac déng cua BPKH dén ngdp lut thanh
phé Nam Binh

Mtrc d6 thay d6i téng dién tich ngap va dién
tich ngép vd&i do sdu ngdp trén 0,5m & thanh
phd Nam Dinh trong cac thoi ky cha céc kich ban
BDKH so v&i thoi ky nén dugc thé hién trong
Bang 6, Bang 7 va Hinh 7.

Bdng 6. Thay déi dién tich (ha) nguy co' ngdp I&n nhét thanh phé Nam Dinh trng véi mua thiét ké

10% trong cdc thoi ky cda cdc kich ban BPKH so vdi thoi ky nén

Thoi ky Téng dién tich ngap Dién tich ngap sau >=0,5m
Kich ban RCP4.5 Kich ban RCP8.5 Kich ban RCP4.5 Kich ban RCP8.5
2016-2035 782 686 407 782
2046-2065 764 1.200 201 764
2080-2099 1.700 2.985 892 1.700

Bdng 7. Thay déi dién tich (%) nguy co ngdp I6n nhét thanh phé Nam Binh t*ng véi mua thiét ké

10% trong cdc thoi ky cta cdc kich

bdan BPKH so vdi thdi ky nén

Thoi ky Tong dién tich ngap Dién tich ngap sau >=0,5m
Kich ban RCP4.5 Kich ban RCP8.5 Kich ban RCP4.5 Kich ban RCP8.5
2016-2035 6,3 5,5 90,0 68,5
2046-2065 6,1 9,6 44,4 188,3
2080-2099 13,6 23,9 197,4 809,1
Thay d8i téng dién tich (%) nguy co’ ngép Thay d8i dién tich (%) nguy co’ ngép Ién
I&n nhat thanh phd Nam Dinh so véi nhat (>=0,5m) thanh ph& Nam Dinh so
th&i ky nén v&i thei ky nén
30 1000
8 —8—Kich b3 93
T oa Kich ban RCP4.5 =, —8—Kich ban RCP4.5
S —— Kich ban RCP8.5 & 800 [ 4 KichbanRCP8.S
5 = £ 0
= 15 =
B <€ 400
5 10 2
0
s ]
& 5 > 200
L ©
= £
0 0
2016-2035 2046-2065 2080-2099 2016-2035 2046-2065 2080-2099

Hinh 7. Thay déi dién tich nguy co ngép I6n nhdt thanh phé Nam Binh rng véi mua thiét ké 10%
trong cdc thoi ky cta cdc kich ban BDKH so vdi thdi ky nén

Theo k&t qua tinh toan trong Bang 6, Bang 7
va Hinh 7, mirc do thay d6i dién tich ngap trong
thoi ky dau thé ky 21 13 2016-2035 so vdi thoi ky
nén kha twong dong gilra 2 kich ban RCP4.5 va
RCP8.5 d6i vdi ca téng dién tich ngap cling nhv
dién tich ngap sau trén 0,5m, trong do, mirc d6

tang dién tich ngdp & kich ban RCP4.5 manh hon
so vdi kich ban RCP8.5. Tuy nhién, trong 2 thoi
ky gitta va cudi thé ky 21 13 2046-2065 va 2080-
2099, mirc d6 thay déi dién tich ngap so vdi thoi
ky nén cé sy khac biét 1&n gitra 2 kich bdn RCP4.5
va RCP8.5, trong d¢, kich ban RCP8.5 tdng manh
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hon nhiéu so vdi kich ban RCP4.5, dic biét Ia
trong thoi ky cudi thé ky. Trong thoi ky cudi
thé ky, tong dién tich ngap ting so vdi thoi ky
nén & kich ban RCP4.5 13 1.700 ha (twong &ng
13,59%) va & kich ban RCP8.5 la 2985 ha (twong
rng 23,87%); dién tich ngap sau trén 0,5m tang
50 V@i thoi ky nén & kich ban RCP4.5 |a 892 ha
(twong ng 197,39%) va & kich ban RCP8.5 la
3656 ha (twong ng 809%);
4. K&t luan

Bi€n ddi khi hau cé tdc déng manh dén ngap
lut & thanh phé Nam Dinh, dién tich ngp lut cé
nguy co tdng manh, dac biét 1a trong thoi ky cudi
clathé ky 21. Su gia tdng lwgng mwa cdé nguy co

lam gia tang t6ng dién tich ngap so vdi thoi ky
nén thém 13,6% & kich ban RCP4.5 va 23,9% &
kich ban RCP8.5; dién tich c6 dd siu ngép trén
0,5m tang rat manh so v3i thoi ky nén, tang tdi
197% & kich ban RCP4.5 va 809% & kich ban
RCP8.5 trong thoi ky cudi thé ky.

Cac k&t qua ddnh gia tdc dong cta BDKH dén
ngép lut & thanh phé Nam Dinh s& |a co s& quan
trong cho cac nha quan ly cling nhu cac nha quy
hoach ¢ birc tranh rd nét vé tdc dong cliia BDKH
dé c6 thé dua ra duwoc nhirng gidi phdp quan ly
phu hop va 16ng ghép dwoc BDKH vao nhitng
quy hoach ctia thanh phé Nam Binh trong tuwong
lai gép phan giam nhe nhirng thiét hai do BDKH
gay ra.

Tai liéu tham khao
1. B0 Tai nguyén va Mai truding (2016), Kich ban bién déi khi hdu va nwéce bién déng cho Viét Nam,
Nha xuat ban Tai nguyén - Mdi trwdng va Ban d6 Viét Nam, Ha Noi;
2. Uy ban nhan dan tinh Nam Binh (2011), K& hoach hanh déng tng phd vdi bién d6i khi hdu cda tinh
Nam Binh giai dogn 2011 - 2015 tdm nhin 2020.

IMPACTS OF CLIMATE CHANGE ON INUNDATION IN NAM DINH CITY
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Abstract: One of the impacts of climate change is the increase in flooding level that causes serious
damages to people and property, especially in urban areas. Cities, where having high density of population
and concentrating important activities of economy as well as the centers of politic, culture and economic,
are more prone to be vulnerable to society, economic, environment, infrastructures, to name but a few;
therefore, it is necessary to assess the impacts of climate change on urban flooding. The assessment will
be the base that supports managers to make decisions related to climate change adaptation and helps
planners to have a clear overview about the impacts of climate change on urban areas. This article shows
results of the assessment of climate change impacts on flooding in Nam Dinh city. By using MIKE URBAN,
MIKE21, and MIKE FLOOD models, the study created flooding maps of 10% design rainfall for the baseline
period (1986-2005) and for three future periods (2016-2035, 2046-2065 and 2080-2099) under two climate
change scenarios (RCP4.5 and RCP8.5). The results show that the flooding level in both RCP4.5 and RCP8.5
scenarios will increase and be higher than that in baseline scenario, of which the level of RCP8.5 scenario will
cause larger urban flooding in the last two periods.

Key words: Climate change, Inundation, Nam Dinh city.

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 5 - Thang 3/2018

58
—




U'NG DUNG MO HINH HEC-RAS MO PHONG NGAP LUT CHO ‘
LU'U VU'C SONG LA TREN CO' SO KET NOI THUY PONG LU'C 1-2 CHIEU

Nguyén Anh Ngoc, Hoang Vin Pai
Vién Khoa hoc Khi tugng Thay vdn va Bién déi khi héu

Ngay nhén bai 20/2/2018; ngdy chuyén phdn bién 21/2/2018; ngdy chép nhén déng 20/3/2018

Tém tat: Bai bdo gidi thiéu mét s6 két qua tinh todn, mé phdng ngdp lut trén lwu vire séng La st dung
mé hinh Hec-Ras trén co sé két thuy déng lwc 1-2 chiéu. Viing 1 chiéu duoc két néi vdi viing 2 chiéu théng
qua dang két néi bén. S6 liéu déu vao cho mé hinh la sé liéu vé muc nudc tai tram Cho Trang va lwu lwong
dong chdy tai tram Son Diém, tram Hoa Duyét. Bé théng s6 mé hinh dugc hiéu chinh va kiém dinh véi s6
ligu thue do mue nuwdce trong hai trén 1d 16n thdng 10 ndm 2010 va 2011 tgi tram Linh Cadm. Két qud ddnh
gid sai s6 bdng chi sé Nash déu cho gid tri Ion hon 0,9 chitng té khé néng trng dung cia mé hinh trong mé
phdng ngdp lut. Két qud tinh todn bdng mé hinh ciing chi ra réng, khu vuc ngdp ndng nhét la khu vue b
phdi séng La vdi mirc d6 ngdp trung binh la 2m, khu viwee ngdp it nhét Ia khu vire bo trdi séng Ngan Phé vdi

murc dé ngdp la 0,5m.

Tir khéa: Ngép lut, két néi thiy déng lwc 1-2 chiéu, mé hinh Hec-Ras, lvu vire séng La.

1. bit van deé

LG lut Ia mét trong nhirng thién tai gy anh
hwdng nang né nhat déi véi con ngudi cling nhu
moi trwdng ty nhién, 1a két qua cla qua trinh
tap trung nudc vai khéi lwgng I&n va tran vao
cdc vung dia hinh thap gay ngap lut trén dién
rong gay thiét hai vé cd nguwdi, tai san va tac
dong tiéu cuc dén moi trudng sinh thai, dnh
hudng tryc ti€p téi doi séng va hoat déng kinh
té€ - xa hoi. Vi vdy, mé phdng va du bdo ngap lut
la céng viéc can thiét, dic biét trong bdi canh
bién d&i khi hdu hién nay, gép phan lam giam
thi€u thiét hai do thién tai Il lut gdy ra, lam co
s& cho quy hoach phét trién kinh té cac khu vuc
thuwong xuyén bj tac dong.

Dé m6 phéng va dy bdo ngap lut cé nhiéu
phuong phap, trong d6 phuong phap mo hinh
héa luén dwoc danh gid cao vdi nhitng wu thé
nhat dinh nhu: tiét kiém thoi gian, chi phi, dé
dang xay dung, két qua tinh toan co gia tri thuc
tién cao. Thong thuwong, cé 3 loai mo6 hinh mé
phdng va du bdo ngap lut: M6 hinh 1 chiéu, mé
hinh 2 chiéu va mé hinh két néi 1-2 chiéu. Dai

*Lién hé tdc gid: Nguyén Anh Ngoc
Email: henry150986@gmail.com

vai mé hinh 1 chiéu, v&i nhitng ving khdng ¢
s chénh |&ch nhiéu vé cao d, chi can s6 luong
mat cat dia hinh twong d6i, mé hinh ¢ thé mo
phong t6t dién ngap va mirc d6 ngap. Tuy nhién,
vdi nhitng vung cd sy bién déng I&n vé dia hinh,
dAu vao can phai cé nhiéu mat cat dia hinh hon
md&i cé thé mé phdng t6t khu vure ngdp. Tuy vay,
kém theo dé chi phi do dac rat I&n, gy khé khan
ddi v&i nhirng co quan, cd nhan han hep vé kinh
té. M6t s6 md hinh 1 chidu théng dung hién nay
nhu: M6 hinh Mike 11, Mike 11 GIS, DELTA-P...
Cac md hinh nay duoc sir dung linh hoat € méd
phéng ngap lut cho cac lwu vyc song nhu trong
mot sd nghién ctu [3,4,5,8,9,10]. V&i md hinh
2 chi@u, ngoai phan dia hinh trén cao, dja hinh
long sbng cling can duwoc chi tiét hdéa dé mod
phong ché dd thdy dong luc trong séng, diéu
nay phu thudc rat nhiéu vao chat lwvong ban do
s& DEM. Hon nira, v&i cach thirc tinh todn cda
mo hinh nay, dit liéu dia hinh dugc chia thanh
trng pixel, gid tri cao do dwoc tinh trung binh
theo tirng 6 nén dé md phong tét qua trinh ngép
lut trong diéu kién dia hinh bién d&i phirc tap thi
can phai sir dung ludi véi d6 phan giai cao, dic
biét 1a khu virc 16ng sdng, dan t&i ton nhiéu thoi
gian tinh todn. M6t s6 md hinh 2 chiéu duwoc sir
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dung réng rai nhu mé hinh TELEMAC 2D [14],
SOBEK [16], HEC-RAS 2D [15].

D&i v&i md hinh két ndi 1-2 chiéu, day la moé
hinh cé nhiéu wu diém, khiac phuc duoc nhuoc
diém cha mé hinh 1 chiéu, 2 chiéu. Dia hinh long
song duoc chi tiét hda bang cac mit cit do dac
trong vung 1 chiéu, céc pixel dwoc chia riéng ré cho
vung 2 chiéu, gitp giam thiéu thoi gian tinh toan.
Hon nita, loai md hinh nay con thé hién duoc day
d0d céc dang két ndi khdc nhau nhu két néi tryc tiép
vung 1 chiéu vdi vung 2 chiéu, két néi bén, két ndi
cong trinh, k&t néi khd. M6t s6 mé hinh st dung két
ndi 1-2 chiéu thudng dugc sir dung hién nay trong
cac nghién cttru nhu mé hinh Mike Flood [1,2,6,7],
Hec-Ras 1-2D [11], Hec-Ras 1D két hop véi mé
hinh IBER 2D [17]. M6 hinh Hec-Ras 1-2D, ngoai
nhitng wu diém k& trén, day con 1a md hinh hoan
toan mién phi, rat hitu ich trong viéc nghién ctu
md phéng, dy bdo ngap lut ddi véi cdc co quan, ca
nhan han hen vé kinh phi.

Bai bdo nay gidi thiéu mot sé két qud rng
dung mo hinh Hec-Ras md phong ngép lut cho

thdy déng luc 1-2 chiéu théng qua viéc hiéu
chinh va kiém dinh v&i tran Itindm 2010 va 2011.
2. Gi¢i thiéu khu vuec nghién ciru

Lwu vuc séng La nam trong khodng kinh
do tir 105°20°-105°37’, vi d6 twr 18°23°-18°33".
Séng La la mét phu lwu clda séng Lam, dai
khoang 12,5km chay qua huyén Duirc Tho, tinh
Ha Tinh. S6ng La la hop lwu clia hai séng Ngan
Phé (tr Huwong Son) va séng Ngan Sau (tw
Hwong Khé va Vi Quang) tai b&n Tam Soa (Linh
Cam, Dlrc Tho). Sau do, séng La hop luu vadi
Séng Ca (tlr Nghé An) d6 ra bién tai Clra Hoi.
Khu vire sdng La cé cac dang dia hinh d6i nui,
gd dbi ven tra son, thung Iting va déng bang véi
khéng gian hep. Dia hinh thap dan tir Ty sang
Doéng va bj chia cdt manh, phia Tdy Nam cua
huyén Dlrc Tho chd yéu 1a nui thoai chay doc
ven Tra Son, con vung nui doc 1a & nhitng ving
gidp cac huyén Ian can, xen giira dia hinh d6i
nui la thung lting nho hep. Do vay, hang nam
khu vie ludn chiju anh hudng nang né cla cac

lwu viee sdng La, tinh Ha Tinh trén co s& két ndi
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Hinh 1. Bdn dé mang ludi ddng chinh lwu vure séng La

3. Phwong phap nghién ciru va sd liéu dau vao

DGi véi vung 1 chiéu, ché do thdy déng
lwe van duogc dién toadn thong qua viéc giai hé
phuong trinh Saint Venant. V&ivung 2 chiéu, qua
trinh nay dwoc biéu dién thdng qua hé phuong
trinh Navier-Stokes bao gébm cac phuong trinh
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bdo toan déng lugng va bao toan khéi lwong.
Do pham vi nghién clru chi d4p dung mé phdng
ngap dang két néi bén nén trong phan nay sé
trinh bay ly thuyét co s& két ndi thly dong luc
1-2 chiéu trong diéu kién chay tran.

M hinh Hec-Ras c6 kha ndng m6 phong qua




cac clra dap, clra nang thang dirng (clra cdng) va
clra tran. Phuong trinh duwoc dung dé mé hinh
héa cac cdng cd thé xr ly ca diéu kién ngap nudc
va khéng bi ngdp nudc & clra vao va ctra ra cla
clra. Khi céc clra dwgc mé ra dé cao I&n hon do
cao mat nuwdc thuong luu, chuwong trinh sé ty
doéng chuyén sang mé hinh dong chay qua cac
clra nhu la dong chay tréi. Khi mat nwdc thuong
lwu I&n hon hodc bang 1,25 1an chiéu cao cla
clra (d6i v&i dinh tran clta clra) thi phuong trinh
dong chay qua ctra dugc dp dung. Khi myc nwdc
thwong luu trong khodng 1,0 dén 1,25 lan so vai

TS

Q = k (Available Storage)/hour
Available Storage = AZ (Surface Area)
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clra md, dong chay s& di chuyén tir dau clra vao
va cudi clra vao. Chuong trinh tinh todn dau
thuong luu vai cd hai phuong trinh va sau dé
tinh todn mét trong sé trung binh tuyén tinh cla
hai gid tri. Bén canh dé, mo hinh cling cho phép
mo phdng vung 2 chiéu duwdi dang hé thdng céc
6 rudng. Cac 6 nay lién két vdi séng-kénh thong
qua cac hé thdng cong trinh nhu: Céng diéu
tiét, dap tran day, dap tran tu do, dap tran cd
clra diéu khién. Nuwdc cé thé chdy ra hodc vao
tuy theo twong quan myc nwdc gitta séng va 6
ruéng (Hinh 2) [12].
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Hinh 2. Mé phdng qud trinh trao déi nudc giira séng, kénh va ruéng

Hinh 3. Dong chédy qua dép tran khéng ngép
(Nguédn: U.S. Army Corps of Engineers Institute for Water Resources Hydrologic Engineering Center, 2016)

Cong thirc tinh todn nhu sau:
Q=CLH%*? (2.1)

Trong do:

C: Hé s6 luvu lugng qua dap;

(C nhan gid tri tir 2,6 dén 4,0 phu thudc vao
hinh dang dinh dap).

L : Chiéu dai cda déap;

H : Cot nuwdc & thugng lwu dap.

Dé& m6 phdng ngap lut, véi bai todn thay lyc
1 chiéu, m6 hinh st dung dit liéu dau vao I cic
gid tri lwu lvgng phia thuwgng luu, cac gia tri myc
nudc tai phia ha lvu, dit liéu dia hinh la cac mat

cat ngang dai dién cho tirng doan song. Vi bai
todn két néi thdy dong luc 1-2 chiéu, ngoai cac
dit liéu nhu trong bai todn 1 chiéu, yéu cau ban
d6 s6 DEM cho luu vic tinh todn dé dién toan
vung ngap. Hon nita, do dién ngap va mirc d6
ngap thyc té |a tdng hoa cla lvgng nuwdc tran
vao tlr sdng va lwong mua roi xudng nén yéu
cau phai cé dir liéu mua.
4. Thiét 1ap mé hinh

Lwa chon va thiét 1ap mang sdng cho luu vie
tinh toan 1a mot trong cac budc quan trong dé
moé phong ngép lut. Trong nghién ciru nay, do

TAP CHi KHOA HOC BIEN P81 KHi HAU || 61
|

S8 5-Thang 3/2018 -



dac diém dia hinh phtirc tap, nhiéu d6i nui, thung
Iing déc va hep, xung quanh cé nhiéu hé thay
dién nén luru vue séng La thuong xuyén chiu anh
huwdng cha I lut. Do vdy, lvu vuce séng La duoc
chon thi diém d& md phong ngap lut. Hé théng
thuy lue ca séng La trong nghién ctu nay dugc

¥, Geo merilDo34
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gidi han bién trén sdéng Ngan Phg, tinh tlr tram

thdy van Son Diém dén nga ba Linh Cam véi 12

mat cat, bién trén sdng Ngan Sau, tinh tir tram

thay vin Hoa Duyét dén ng3 ba Linh Cam véi 11

mat cat, bién dudi trén sdng La, tinh tir tram Linh

Cam dén tram Cho Trang v&i 12 mat cat (Hinh 4).
el 0

Ké tiép buwdc thiét 1ap hé théng mang thay
lwec 1 chiéu 13 xay dung hé théng ludi tinh 2
chiéu cho vung ngap. P& dam bao mé phong
duwoc dién bién cling nhu pham vi ngép lut, cin
cr vao cac khu vue ngap dwa trén anh vé tinh,
can c vao dia hinh (nhitng noi dia hinh thap
cé nhiéu kha nang bi ngap ang) tir ban d6 sé do
cao DEM d3 dua ra co s& dé khoanh cac vung 2
chiéu. Trong khudn khé nghién ctru nay, da tao
ra 5 vung 2 chiéu dé thyuc hién két ndi véi cac
sdng thdng qua dang két bén. Cu thé, vung 1 1a
khu vuc bo trdi séng Ngan Phd, vung 2 13 khu
vire bd phai sdng Ngan Phé, vung 3 1a khu vuc

Hinh 4. Mang thiy lwc 1 chiéu khu viece tinh todn

b& phai sdbng Ngan Sau, vung 4 la khu vuc bo trai
séng La, vung 5 la khu vuc bo phdo séng La. Sau
khi cdc vuing 2 chiéu duoc khoanh viung, d3 tién
hanh chia ludi cho 5 vlung. Viéc chia luéi dwoc
tinh toan dua trén mdc d6 bién déi dia hinh cla
tirng vung 2 chiéu, nhitng khu vuc it ¢é sy thay
déi vé dia hinh s& dugc chia lwdi véi dé phan
giai thdp hon, nhitng vung cé bién déng manh
vé dia hinh s& dwoc chia ludi vdi dé phan giai
cao hon. Trong nghién clru nay, 5 vung 2 chiéu
duwoc chia ludi véi d6 phan giai 30x30m (Hinh
5), nhitng théng tin chi tiét vé ludi tinh cho tirng
vung cu thé duoc trinh bay trong Bang 1.
i

[

Hinh 5. Lwdi tinh viing 2 chiéu
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Bdng 1. Hé théng lwdi tinh tir viing V1 dén viing V5

1T Tén vung S6 6 lwéi Dién tich (m?)
Nhé nhéat Trung binh L&'n nhat
1 V1 37.158 503,09 903,22 1.706,75
2 V2 32.359 511,92 902,6 1.617,57
3 V3 34.477 519,99 902,75 1.590,15
4 (2 31.027 475,61 900,76 1.621,61
5 V5 53.788 530,42 902,67 1.638,62

Sau khi mang thay luc séng va lwdi tinh chi tiét
duwoc thiét 1ap, dé dién toan duogc qua trinh tran
qua b khi ¢é 18, d3 tién hanh thiét 1ap cic doan
két ndi gitra vung 1 chiéu v&i vung 2 chiéu. Co s&
thiét 1ap cac két ndi nay dua vao quan hé giira
dién tich lwu vuc va cao d6 (quan hé F-Z). Qua
trinh két néi gilra vung 2 chiéu vdi sdng duoc két
ndi tai cac bd séng théng qua kiéu két ndi bén,
cu thé: Vung V1 két ndi vai bd trdi clia séng Ngan
PhG tir m3t cat 2.680 dén mat cat 5.980, vung
V2 két n6i véi bo phai séng Ngan Phd tir mat cat
146 dén mat cat 2.680 va két ndi vdi b trai song
Ngan Sau tlr mat cat 244 dén mit cat 3.475, ving
V3 két ndi trye tiép vdi bo phai séng Ngan Sau tir

mat cat 1.796 dén mat cdt 7.614, ving V4 két ndi
truc ti€p voi bo trai séng La tir mat cat 576 dén
10.280, vuing V5 két néi véi bd phai séng La tir
mat cat 160 dén mét cat 6.130.

Nghién clru duocthiét1ap tinhtodn cho 2 tran
|G tlr ngay 10/10/2010 dén ngay 31/10/2010 va
tlr ngay 05/10/2011 dén ngay 30/10/2011. So
dd thuy luec dugc trinh bay trong Hinh 6. D&i vdi
hé théng thay lyc nay, sé liéu lvu lwgng thye do
tai cdc tram thdy van Son Diém, Hoa Duyét s&
duogc sir dung 1am bién trén, s6 liéu muyc nwdc
thuc do tai tram thdy van Che Trang sé& duoc st
dung lam bién dwdi. V&i vung 2 chiéu, sir dung
s6 liéu mua gid thye do tai tram Huwong Son.

Huong Son (R)

Son Diém (Q)

~.

Hoa Duyét(Q)

Linh Cam (H)

Cheo Trang (H)

Hinh 6. So dé thuy luc tinh todn mé phdng ngdp cho séng La

5. K&t qua tinh toan

5.1. Hiéu chinh va kiém nghiém

Sau cac budc thiét 1ap tinh toan, nham danh
gia kha ndng mé phéng ngép lut cia m6 hinh Hec-
Ras trén co s& k&t ndi thay déng luc 1-2 chiéu,
d3 st dung chudi sé liéu muc nwdce thye do tai

tram Linh Cam trong thoi gian t&r 10/10/2010
dén 31/10/2010 dé so sanh vdi két qua tinh toan.
Viéc hiéu chinh duoc thuc hién théng qua thay
d6i hé s6 nham tai cdc mét cat. K&t qua tinh toan
(Hinh 7) cho thay, c6 su ddng nhat vé pha va bién
do, gia tri myc nudc cuc dai tinh toan la 6,78m,
trong khi gia tri thyc do cwe dai la 7,28m, chénh
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léch 0,5m. Chudi sb liéu thuc do va tinh todn

dugc danh gia sai s6 thdng qua chi sé Nash, két

qua tinh todn thu dugc chi s6 Nash = 0,94 phan

anh murc do twong quan cta 2 chudi s6 liéu nay.
V&i két qua danh gid nay, cé thé sir dung bd hé sé
nham (Bang 2) dé kiém dinh mé hinh.
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Hinh 7. So sdnh mwc nwdc tinh todn va thue do tai tram Linh Cém
tir ngay 10/10/2010 dén ngay 31/10/2010

Dé danh gid toan dién mirc d6 md phdng
ngap trén co s& két ndi thay déng luc 1-2 chiéu
cGia mo hinh Hec-Ras, bén canh hiéu chinh thay
lwc d6i vdi vung 1 chiéu, viéc kiém nghiém
pham vi va mirc d6 ngap cho khu vy 2 chiéu 3
rat can thiét. V& pham vi ngap, so sanh két qua
tinh todn ngap lut trén lwu vyc véi dit liéu anh
vé tinh ciia UNOSAT vao ngay 22/10/2010 (Hinh
8) c6 dd phan gidi 100m cho thay, md hinh d3
mé phdng dugc dién ngap tai mét s6 khu vuc
ngdp sau nhu cac xa: Son Tién, Son Tra, Son My
thudc huyén Huong Son va gan nhu toan bd
khu vue huyén Blrc Tho. Tuy vay, tai mot sd vi
tri nhu tai xa Son Binh huyén Huong Son, cé toi

a. Két qué dién ngdp tir mé hinh Hec-Ras

517ha dién tich bi ngap theo két qud mo hinh
(Hinh 8a), trong khi do6 dit liéu tir anh vé tinh
gan nhu khéng bi ngap (Hinh 8b). Tai hdu hét cac
xa thudéc huyén Dirc Tho, theo anh vé tinh, cac
khu vire ngap va khéng ngap xuat hién dan xen,
trong khi d6, theo k&t qua tinh todn tlr md hinh
gan nhu toan bd khu vire huyén déu bi ngap. Do
dit liéu dnh vé tinh cé d6 phan giai thap (100m)
nén chua thé hién duoc hau hét cac viing ngap,
mdi chi thé hién duwoc nhitng khu viee ngap sau,
day co thé 13 mét trong s& nhitng nguyén nhan
gay ra sy chénh léch vai két qua tinh todn tir md
hinh. K&t qua so sanh dién tich ngap tai mot s6
khu vue duogc trinh bay trong Bang 2.

B s LAk A ]
4 éngThén i 4 -
2l pn = "’!ﬁg

7 . B/ R
b. Dién ngdp tir anh vé tinh UNOSAT [2]

Hinh 8. So sdnh dién ngép gitta két qué tinh todn va dnh vé tinh ngay 22/10/2010
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Bdng 2. Dién tich ngdp tinh todn va vé tinh sau ngay 22/10/2010

T Khu vue Dién ngap (ha)

Tinh toan Vé tinh Sai sd
1 B trai séng Ngan Phé 723,6 464,9 258,7
2 B& phai séng Ngan Phé 1.696,3 1.019 667,3
3 B& phai séng Ngan Sau 1.332,5 1.049 283,5
4 Bo trdi song La 1.329,2 1.206 123,2
5 B& phai séng La 2.531,8 2.325 206,8

Vé muirc d6 ngap, nhu d3 biét, tran I tir ngay
10/10/2010 dén ngay 22/10/2010 Ia tran Iii lich
st v&i luu luvong dinh 10 dat trén 3.500m¥s tai
tram thdy vdn Hoa Duyét gy thiét hai ndng né
tdi doi sdng cla ngudi dan. K&t qud tinh toan
cho thay, vao ngay 15/10 tai mét sé x3: Son Tan,
Son Ha, Son Thinh thuéc huyén Huong Son mirc

dd ngap sau dao dong tir 0,8 - 2m (Hinh 9), két
qua nay phu hop vdi dir liéu thuc té thu thap
duoc (mrc d6 ngap thuc té khodng 1,2 - 2m).
Qua céc lan hiéu chinh, bd thdng sé hé s nham
cla cac séng dugc gitr nguyén s& duwoc kiém
dinh trong cac tran |0 tir ngay 05/10/2011 dén
ngay 30/10/2011.

Dé lam tang thém tinh phu hop cda md hinh
trong mo6 phdong ngép lut, sau khi hiéu chinh, m6
hinh dwoc kiém dinh lai tai tram Linh Cdm cho
tran Iti vao ndm 2011 véi chubi thoi gian tir ngay
05/10/2011 dén ngay 30/10/2011. So sénh két
qua tinh todn muc nuwdc tr md hinh va chudi
s6 liéu thuc do tai tram Linh Cam (Hinh 10) cho
thay, gia tri thuwc do va tinh toadn cd sy twong
ddng cao vé pha va dé 1&n, muc nwdc 1dn nhat
trong thoi diém xuat hién dinh |G tinh todn dugc

Hinh 9. Mrc dé ngdp ngay 15/10/20

=
10
1a 3,74m, vdi s6 liéu thue do gid tri cwe dainay |a
3,7m, mirc d6 chénh léch khdng déng ké. Danh
gia sai s6 gitta chudi s6 liéu thuc do va tinh toan
théng qua chi s6 Nash thu duorc gia trj 0,91, két
qua danh gid nay cho thay bd théng sé st dung
trong md hinh thuy lyc d3 phdn anh duoc ché
dd thay lyc ca mang séng trong hé théng séng
La. V&i két qua nay, bd thédng s6 mé hinh cé du
dd tin ciy dé tién hanh cac tinh toan thuy luc
tiép theo.
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Hinh 10. So sdnh muc nudc tram thue do va tinh todn tai tram Linh Cadm (10/2011)

5.2. Két qud mé phéng

Sau 1 ngay Iii, nwéc bat dau tran qua nhitng
khu viee bo ¢é dia hinh thap, sau d6 lan rong ra
céc khu viee xung quanh véi khu viee ngédp nhiéu
nhat theo tinh toadn 13 khu vic b trai song La
v&i dién tich ngap trén 1.000ha, mirc do ngap
trung binh 0,5m, tai mét s6 vung cé dia hinh 13
nhitng rdnh sdu mdc ngap lén t&i 1,6m. Tiép
dén, lan lwot 1a cac khu vue b phai sdbng Ngan
Sau, b& trai sdbng Ngan Phg, bd phai sdng Ngan
Phé va b phai séng La.

Sau 3 ngay |0, thoi diém nay van dang trong
giai doan |G phét trién, dién tich ngdp md rong,
I&n nhat 13 khu vuce bd trai song La ¢d khoadng

2.210ha bi ngap v&i mirc d6 ngap trung binh sau
3m. Khu vire bo trdi sdng Ngan Phé cd dién tich
ngap I&n véi 1.524ha, mirc d6 ngap trung binh
1m.

Sau 5 ngay 1T, lwu luvgng 10 tiép tuc gia tang
do cédc ho thay dién xa 10 két hop v&i mua 1dn
gay ngap lut cuc bd, pham vi ngap tang manh,
rong nhat 1a khu vue b phai séng La véi dién
tich ngap 4.000ha, khu vic bo trai song La dién
tich ngdp tang lén 2.356,6ha. Sau thoi ky dinh
I8, lwu lwong giam, dién tich ngip giam. Dudi
day 13 dién tich ngp chi tiét cha tirng khu vuc
(Bang 3) va mirc d6 ngdp cua lwu vuc séng La
(Hinh 11, Hinh 12, Hinh 13, Hinh 14).

Bdng 3. Dién tich ngdp sau ngdy 15/10/2010

T Khu vuc Dién ngap tinh toan (ha)

Saulngay | Sau3ngay | Sau5ngay | Sau7 ngay | Sau9 ngay
1 | Bo trdi séng Ngan Pho 409,7 1.524,9 1.501,3 632,5 508,3
2 B& phai séng Ngan Phé 289,3 1.752 1.635,2 1.613,1 1.264,2
3 B& phadi séng Ngan Sau 453 1.782 1.696,9 1.840,8 954,4
4 Bo trai song La 1.017 2.210,8 2.356,6 2.022,1 1.530,1
5 B& phai séng La 91,1 1.438,3 3.926,6 4.053,3 4.546,8

Trén co s& két ndi thdy dong lwc 1-2 chiéu,
hé thdng mang séng 1 chiéu duoc két néi véi céc
vung 2 chiéu théng qua két néi dang dap tran tyw
do, khi lwu lwgng It dd 1én, dong nuéce tran qua
b& gay ngap cho vung 2 chiéu. Qua phan tich,
danh gia két qua cac tran |0 véi dnh vé tinh, s
liéu thyc do thay rang, md hinh d3 mé phong
duoc pham vi, mrc do ngap cho lwu vuc song La
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twong ddi phu hop. Két qua hiéu chinh va kiém
nghiém thay luc déu cho chisé Nash I&n hon 0,9,
két hop so sdnh dién ngap, mic d6 nglp vdi s6
liéu thyc t& d3 chirng td kha nang rng dung cua
mé hinh mé phéng ngap lut cho lwu vuc sdng
La. K&t qua tinh toan cho thay, sau 2 tran I{, véi
cudng do khac nhau, khu vure ngdp nhiéu nhat 13
khu vuc bo phai séng La véi mic dd ngép trung




Dién ngap Murc dé ngép
Hinh 11. Dién ngdp va mirc dé ngdp sau ngay 15/10/2010
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Hinh 14. Dién ngdp va murc dé ngdp sau ngay 21/10/2010

binh [a 2m, khu vurc ngép it nhat a khu vie bo trai
s6ng Ngan Phé vdi mirc d6 ngdp 1a 0,5m.
6. Két luan

Qua viéc phan tich va danh gid co s& khoa
hoc mé hinh Hec-Ras thay rang, d&i véi mé hinh
1 chiéu, d& md phong t&t ngap lut can phai cé
s8 lidu mat cat day déc, do vay, chi phi dau tu sé
rat I&n. P6i vai md hinh 2 chiéu, dau vao can dir
lidu dia hinh chi tiét, it sai s6, dac biét |a dia hinh
long sdng. Nhung chat lugng badn @6 DEM hién
nay & nuwdc ta méi chi thé hién duoc dia hinh
phia trén ch chuwa thé hién duwoc dia hinh long
sdng nén viéc sir dung md hinh 2 chiéu trong
diéu kién nay khdng phu hop. Ngoai ra, ddi vai
vung can mo ta chi tiét hé thdng cong trinh nhw
cau, cdng, dap..., m6é hinh 2 chidu chua thé md
phong dugc. Md hinh Hec-Ras trén co sé& két
ndi thly dong lwc 1-2 chiéu d3 khac phuc duoc
nhitng nhuoc diém trén, do vay s& duoc lua
chon dé mé phong ngap lut cho lwu viue sdng La.

b3 4p dung thanh cong md hinh Hec-Ras
moé phéng ngép lut cho luu vuc séng La trén
co s& két ndi thiy déng lwc 1-2 chiéu. Két qua
tinh todn thay lwc dwoc hiéu chinh vdi s6 liéu
muc nudc thyc do tai tram Linh Cam tir ngay
10/10/2010 dén ngay 30/10/2010 va kiém dinh
v@&i s6 liéu muc nwdce thye do tai tram Linh Cam
tlr ngay 05/10/2011 dén ngay 30/10/2011 déu
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cho chi s& Nash trén 0,9. Bé&n canh dé, do kho
khan vé diéu kién s6 liéu cling nhu gidi han vé
mat kinh phi va thoi gian, nghién ciru van ton tai
mot s6 han ché, cu thé:

- Nghién cru mai chi hiéu chinh va kiém dinh
trong mét tran 1 nén khong tranh khoi nhirng
sai s& trong mé phdng ngép lut.

- Viéc hiéu chinh va kiém dinh mé hinh theo
dién ngap va mdc dé ngap rat kho khin do yéu
cau cao vé quy mé cling nhu doi héi mire do chi
tiét clia s6 liéu. Dién ngdp va mirc d6 ngap phai
chi tiét va thé hién dugc su phan bd theo khéng
gian va thoi gian.

- Do thiéu sé liéu mua nén trong, nhdm thuec
hién d3 str dung s6 liéu mua tai tram Huong Son
dai dién cho c3 lwu vie. Didu nay dan tdi sai s6
trong k&t qua mod phong ngap lut cia md hinh.

- Trong qua trinh thiét 1ap mé hinh, nghién
clru d3 sir dung mot sd gia dinh dé thiét lap
cac hé s6 nham cho cac mat cat, diéu kién bién
cling nhu diéu kién ban dau. K&t hop vdi cac yéu
td gay sai s6 khac trong qud trinh thiét 1ap va
hiéu chinh théng s& md hinh, diéu nay gay ra
sai s6 trong két qua md phéng. Dy la cac sai s
thudng xay ra khi dp dung mo hinh hoa.

Nhin chung, nghién clru da ap dung thanh
c6ng md hinh Hec-Ras d&é mé phang ngap lut cho
lwu vee séng La trén co s& két néi thdy dong luc.
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APPLICATION OF HEC-RAS MODEL SIMULATING FLOOD IN LA RIVER
BASIN BASING ON THE CONNECTION OF HYDRONAMIC 1-2D
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Abstract: This article presents some results of calculations, simulation of flooding in the La river basin
using the Hec-Ras model on the basis of hydrodynamics. 1D area are connected to 2D area through the side
connection. Input data for the model are data on water levels and flow rates collected from hydro-meteorological
stations in the basin. Parameters of model was calibrated and verified with observation water level data in
two major floods in October 2010 and 2011 at Linh Cam station. The results of the error estimation using the
Nash index for values greater than 0.9 indicate the applicability of the model to flood simulation. The model
results also show that the heaviest flooded area is the right bank of the La river with an average flood level
of 2m, flooded areas are at least the left bank of the Ngan Pho river with inundation is 0.5m.

Keywords: Flood, connect hydrodynamic 1-2D, Hec-Ras model, La river basin.
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