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DANH GIA TAC PONG CUA HO CHUA VA BIEN POI KHi HAU
TOI BUN CAT SONG NAM MU

Lé Van Thinh
Truwong Dai hoc Thuy loi

Tém tit: Cdc ho chira trén séng Nam Mu c6 dung tich phong lii trén 2 ty m® , dong vai tro quan
trong trong viéc phong chong thién tai, giam lii lut, giam nguy co v dé va cung cap nuoc tuoi ve
mua ki¢t cho viung dong bang rong lon o Bic Bé. Xay dung dap o khu viee thuwong nguon 1am thay
doi cac yeu 16 tir nhién, dan dén nhitng tac dong tong hop tiéu cuc cho khu viec ha lheu cung voi
cdc van dé thwong gdp nhw boi ldng hé chiva, x6i 16 nghiém trong long séng va bo séng & ha luu.
Bai bao nay vng dung mo hinh xoi mon, van chuyén biin cdt va boi lcfng ho chira dé mé phéng anh
hirong cua viéc xay dung hé chira va bién doi khi hdu dén van chuyén bim cat séng Nam Mu. Két
qua cho thdy néu chi xét riéng bién doi khi hdu thi heong bim cat ting lén, khi xét két hop gira
anh huéng ciia ho chira va bién doi khi hdu thi két qua lwong biin cdt vin chuyen gidm ddng ké.
Két qua nghién citu la co s6 cho viée xdy dwng cdc c¢ong trinh thdo xa bin cdt vé ha leu cho cdc
hé chira méi va da xay dung.

Tix khoa: Ho chira, bién doi khi hdu, van chuyén bun cat, song Nam Mu.

Summary: Reservoirs in Nam Mu river has a flood prevention capacity of over 2 billion m, playing
an important role in natural disaster prevention, flood reduction, dike breaking risk and provide
irrigation water in the dry season for the large plains in the North. Dam construction in the upstream
area is the cause of changes in natural factors, leading to negative aggregate impacts for the
downstream area along with common problems such as reservoir sedimentation, serious erosion of
river bed and riverbank in downstream. This paper applies erosion, sediment transport and reservoir
sedimentation models to simulate the effects of reservoirs construction and climate change on sediment
transport in Nam Mu river. The results show that if only considering climate change, the amount of
sediment increases, when considering the combination of the influence of the reservoir and climate
change, the result is a significant decrease in the amount of sediment transportation. The research
results are the basis for the construction of works to remove sediment and discharge to the downstream
for new and built reservoirs.

Keyswords: Reservoirs, climate change, sediment transport, Nam Mu river.

1. GIOI THIEU Fang, 2003), va khoang 0,5% dén 1% tong luong
ho chura trén thé gidi bi mét di mdi nam do qué
trinh bdi ling (WDC, 2000). Sau d6, lugng phi sa
toan cau tir song ra bién da giam dang ké (Syvitski
va nnk, 2005). Viéc xdy dyng va van hanh hd
chira 1a nguyén nhan dan dén nhiéu thay ddi & ha
luu song, diéu tiét dong chay va van chuyén bun
cat trén song, bang cach thay ddi ché do dong
chay va stic chira ciia trdm tich va ho, c6 thé diéu
chinh trir luong trim tich long song (Brandt,
2000).

Viéc xay dung cac hd chira trén luu vuc séng
phuc vu nhu cAu dién, nong nghiép va sinh hoat
cling anh huong dén dong chay va lugng phu
sa. NO lam gian doan tinh lién tuc ctia hé théng
song trong dong chay va van chuyén phu sa dén
cac vung ha luu va ven bién (Kondolf, 1997).
Viéc xdy dung hd chira 1a nguyén nhan gay ra
tinh trang can kié¢t phu sa trén toan cau, nguoi ta
du doan ring 30% luong trim tich toan cau s&
duoc gitr lai trong cac hd chira 16n (Walling va
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Bién dbi khi hau 1a mét trong nhiing thach thirc
16n nhat d6i v6i nhan loai trong thé ky XXI.
Bao cao danh gia lan tht nam cta Uy ban lién
chinh phu Ve bién dbi khi hau (IPCC) (ARS5)
nhin manh rang sy nong 1én toan cau va bién
ddi khi hau 1a mot hién tuong kho tranh khéi
(IPCC, 2013). Vi¢t Nam da trai qua nhiing thay
d6i vé khi hau bao gdm nhiét d6 khong khi ting
va lwong mua thay doi nhiéu hon. Giai doan
1958-2014, téc d6 ting truong nhiét do binh
quan khoang 0 10°C/thap ky. Luong mua hang
ndm giam & mién Bic, ting & mién Nam. Giai
doan 1958-2014, luong mua binh quin hang nam
cho khu vuc Bic B giam 5-12,5% /57 nam, khu
vuc Nam B9 tang 6,9-19,8% / 57 ndm, khu vuc
Nam Trung B¢ tang 19,8% (B6 TNMT, 2016).
Nhirng thay d6i nay di anh huong dén su san co
cla tai nguyén nude & Viét Nam. Mot sb nghién
ctru da duoc thuc hién dé diéu tra tac dong cua
bién d6i khi hau dén thiy van ¢ Viét Nam. Hau
hét cac nghién ctru ndy cha yéu dua trén cac kich
ban bién d6i khi hau d6i véi Viét Nam (B
TNMT, 2009) hoic duya trén két qua dau ra tir cac
md hinh bién dbi khi hau (GCM) riéng 1é. Trong
nghién ctru nay, tip trung chil yéu dénh gia anh
hudng cua hd chira va bién d6i khi hau dén van
chuyén bun cét trong séng Nam Mu.

Khu vyc nghién ctru séng Nam Mu 1a nhanh cap
1 clia séng Da, bit ngudn tai toa do 103°28°30”
-22° 22°tir viing nui cao Phu Ta Leng (3.096m)
va Phan Xi Phang (3.143m) ¢ suon phia Tay
day Hoang Lién Son; chay theo hudng Tay Bic
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Hinh 1: Bdn do6 luu vuc song Ném Mu

— bong Nam. Luu vuc song Nam Mu dién tich
3400 km?, chiéu dai 165 km, chiém khoang
6,4% luu vuc song Pa. Pia hinh cua luu vuc
song Nam Mu rat da dang cao vé phia Pong va
DPoéng Bic, thip dan vé phia Pong Nam, phd
bién 1a dang ddi va dbi ndi thap (Hinh 1). Tham
phu thuc vat rung trén luu vuc song Nam Mu
chu yéu 13 rimng ram, 14 rong than gd, xen k& véi
rimg tre nta, gai bui. Thd nhudng c6 hai nhém
dat chinh 1a dat d6i nai va dat ruong. Nhom dét
rudng tap trung & thung liing séng, mot sd canh
ddng nhu canh déng Than Uyén. Nhom dat d6i
ni chiém phén 16n dién tich lvu vuc, bao g(‘A)m
hai loai dat Feralit mun & trén niii phat trién trén
sa thach cuoi két, phén sa va dit mun Alit phan
bd & cac day ndi cao trén 1800m.

Trén song Nam Mu, cong trinh Thuy dién Ban
Chat da dugc xay dung hoan thanh nam 2013,
v6i cong suét lap may 220 MW, dung tich hd
chtra 2,1 triéu m® (Hinh 2). Lugng mua trung
binh toan luu vuc 1700-2800 mm/nam, nhiét do
trung binh 18-21°C, d6 am khoang 80%, lwong
bbc hoi binh quan luu vuc 842 mm/nam. Ché
dd dong chay trong nam c6 hai mua rd rét, mua
lii thuong tir thang V dén thang IX, mua kiét tir
thang X va két thic vao thang IV nim sau.
Lugng dong chay mua 1i chiém trung binh
khoang 80%, mua kiét chiém 20% tong luong
nudc ca ndm. Dong chay binh quin ndm 150
m®/s, md dun dong chdy nim 57,3 1/s/km?, 16p
dong chay nim 1909 mm, tong lwong dong
chdy nim khoang 5 ty m®.

Hinh 2: Thuy dién Ban Chat trén song Nam Mu
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. M6 hinh tinh toan

a) Mo hinh tinh toan x6i mon (RUSLE): dugc
dé xuat boi Renard va nnk (2007) dung dé du
doan lugng x61 mon trung binh trén luu vuc
song. M6 hinh RUSLE dugc moé phéng nhu
sau:

A=R-K-LS-C-P (1)

trong d6: A - x6i mon dat trung binh ctia mot
di¢n tich trong mot khoang thoi gian
(tin/ha/nam); R- chi s6 x6i mon do mua
(MJ/ha)(mm/h); K- chi sd x6i mon dat phy
thudc vao tinh chat ctia dat (tin/MJ)(h/mm); L-
chi s6 chiéu dai swon déc (km); S- chi s6 do dbc
ctia suon doc (%).

Chi s6 x6i mon do mua (R): sir dung cong thirc
cta Ranzi vannk (2012); LS su dung cdng thic
ciia Moore &Burch(1986); Hé s6 K duoc tinh
theo md hinh phan bé tly thudc vao loai dat,
cau tuwong dat, tinh tham cua dat, ty Ié thanh
phan hat cua dat va ham luong chat hiru co
trong dat cua ting vung trong khu vic nghién
cau, sir dung phuong phap cua Rulli va nnk
(2012); Chi s anh huong béi tham phi (C):
tham khao chi s6 C theo phan loai cua Chau Au
va mot s tac gia da tinh toan cho Viét Nam va
Trung Quéc. Chi sé anh huong boi bién phap
canh tac (P): dua trén nghién ctru ctia T6 chirc
bao vé méi trudng va dit Hoa Ky, chon hé s6 P
phu hop véi dia hinh va cac bién phéap canh tac
trén luu vyc song Nam Mu.

b) Van chuyén bun cét trong séng: Dya trén
nghién cua cua Ranzi va nnk (2012):

Guie =0sin® % +S,,@—e""%) (tin/ngay) (2)

trong d6: qsix (tin/ngay) — luu luong bun cat lo
lang tai mdi tram do; T- thoi gian do; 6k — thoi
gian van chuyén cia luu vuc; Sk — x6i mon luu
vuc tirng thang. Thé tich dat x6i mon sau khi
van chuyén trong 1 thang:
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Vs,i,k = qs,i-l,k‘gk (l_e_wk ) + Sk,iT + Sk,iek (e_wk _1) (té—n) (3)

c) Bdi ling ho chira va tram do tinh theo
phwong phap cia Kummu (2010) va
Vorosmarty va nnk (2003)

ATregj =X Vi/Wregj (4)

Atregj = thoi gian luu tri dia phuong cua luu
vuc nhénh j; Vi = dung tich van hanh ho chia
thir i (M®); Whegj = tong luong tai cira ra cua
luu vuc tht j (m®/nam);

0.05a
egj — 1- /—Afregj (5)
TEregi = hé s6 bdi ling cho phan hoat dong cua
luu vyc thir j; a 12 hé s6 hiéu chinh do diéu kién
tu nhién caa luu vuc.

TE,

Khi tinh bdi lang cho tram do theo cach tinh
cua Vorosmarty va nnk (2003)

ST TEreg,iWj
TEbas — 21 " "reg ] (6)

Wm
TEregj = hé s6 bdi ling xap xi cua phan diéu
chinh j cta luu vuc; TEpas = hé s6 boi lang ty
trong luu luong bun cét cua toan luu vyc; m =
sb luu vuc nho diéu chinh.
d) M6 hinh mé phéng bién déi khi hau
Chung toi dwa ra cac kich ban lugng mua bang
cach st dung phuong phap giam ty 1€ dya trén
ly thuyét vé khoéng gian ngiu nhién SSRC
(Groppelli va nnk, 2010). SSRC dugc diéu
chinh bang cach str dung dir liéu mua ngay cia
20 nam (1986-2005) tai 7 tram mua ty dong.
Viéc hiéu chinh mé hinh dugc thyc hién bang
cach str dung phuong phap Udc luong dé quy
(SRE), két hop vé6i kha ning wéc luong tdi da
(MLE), bang thuat toan Téi da hoa ky vong
(EM) (Gupta va nnk, 2006). Pau tién tinh toan
lugng mua trung binh trén Iuu vyc Reao, cho
giai doan nén. Sau d6, hiéu chinh lugng mua
trung binh ctia khu vuc Reem tir GCM bang mot
quy trinh da ngiu nhién, Biascao hién khong
lién tuc (nhu céc dot kho han):
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R
Biasgao = Rci = BgaoBoWy
GCM

P(Bo=p0_1)=p0 }
P(Bp=0)=1-p,

W, = e(a)o—afl,o/z }
wo = N(0, 0'3,0)

trong d6: Beao, Po VA o2wo 1a cac tham s6 duoc
wéc tinh tir dit liéu; Beao 1a hang sb dé gia tri
trung binh ngay Reao phai bang véi gia tri mau
cta nd, boi vi GCM thuong mo phdng mua qua
cao hodc qua thap trong mua mua; Bo 12 s6 hang
tao ra tir mo hinh B (Over va Gupta, 1994), la
X4C suat ma cuong d6 mua Reao cho mot ngay
nhat dinh khac khong, véi diéu kién Recwm la
duong va dugec mé hinh hoa & day bang phan
phdi nhi phan; Wo 1 phan tir phat sinh dwong,
dugc st dung dé thém mot lugng mua phu hop
vao qua trinh bién d6i luong mua trong mua
mua; po la gia tri woc tinh tryc tiép str dung xéac
suat sO ngay mua ¢ tram do v6i diéu kién ciing
sd ngay mua cia GCM; 620 1a phuong sai cua
Wo, dugc udc luong st dung cach t1ep can
phuong phéap kha niang 16n nhat (MLE).

Céch thac hiéu chinh mé hinh tir sb liéu toan
cau (GCM) theo 6 ludi, tién hanh hiéu chinh sai
s6 V& ting tram do trén luu vuc bang phuong
phéap théng ké. Thoi doan tinh toan chi tiét hoa
theo ngay. Viéc ude lugng cac thong sé ciia md
hinh duoc giai thich chi tiét trong Groppelli va
nnk (2010). Chung toi tién hanh tinh nhiét do
trung binh thang (1986-2005) cho ting tram
Tcemi va so sanh sy khac nhau véi sb liéu quan
sat. Sau do hi¢u chinh lai nhi¢t do ngay cua
GCM bang hé sb hiéu chinh sai sb:

(8)

trong do, Tecm,d 1a nhi¢t do ngay thir d duoc
cung cap bdi GCM; Teem,i Va Tobs,i nhiét do
trung binh thang tir md hinh va tir s6 liéu quan
sat.

TcorrGCM d = TGCM d (TGCM i Tobs,i )

Dé danh gia su khac nhau gitta GCM va gia tri
quan sat, va dé hiéu chinh cac thong s6 cua
SSRC duoc sur dung cho quy trinh giam ty 1€,
chung t6i udc lugng hai thong sb vé tong luong

Byl = Palpo +0(1—py) =1

(7)

EW,] =1

mua va sd ngdy mua. Dic biét:
BiaS P = PGCM/PODS
BiaS RD = RDGCM/RDObS (9)

trong d6, Pecm va Pops trong g véi lugng mua
tir GCMva tir s6 liéu quan sat; RDeem Va RDops
tuong tng 1a s ngdy mua tir GCM va tir s6 liu
quan sat.

2.2. Thu thap va phén tich tai li¢u

Tai liéu khi twong, thuy van: thu thap tir Trung
tam khi tuong thiy van. Céc tram khi tugng,
thity vin bao gdm 6 tram mua (Quynh Nhai,
Than Uyén, Binh Lu, Mu Cang Chai, Tam
Duong, Ban Cing) va mot tram thuy van la Ban
Cung. Tai liéu dia hinh, st dung dat va ban dd
dat: ban d6 DEM duoc tdi tir Global DEM
GTOP1, @6 phéan giai 90m nam 2009 trich xuat
tir tai liéu ctia GeoNetwork cua FAO. Ban dd vé
céc loai dat dugc trich tir Atlas Vietnam (1999).
Tai liéu v& hd chtra: duoc trich xuét tir tai liéu
clia Cong ty tu van dién 1. Tai liéu vé bun cat:
tram ban Cung tir nim 2004 dén nam 2020.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Két qua mé phéng mé hinh RUSLE

Chi sb (R): dya trén s6 liéu mua cta 6 tram mua
trén luu vuc song Nam Mu, véi s6 liéu thu thap
ttr 2004-2020; Chi s (K): dua trén sb liéu dat
trong Atlat Viét Nam (1999); Chi s6 (LS): dua
trén ban d6 DEM; Chi s6 (C): dya trén ban do
su dung d4t nam 2009; Chi s6 (P): dua trén $6
lidu thuc té canh tac cac loai cdy trong va dia
hinh trong ving nghién ctru; Két qua tinh toan
v6i 86 liéu quan sat cac giai doan 2004-2007
(hiéu chinh mé hinh, Hinh 3), 2008-2013 (kiém
dinh mo6 hinh, Hinh 4), 2014-2020 m6 phong
bun cat sau khi ¢6 hd chira (Hinh 5); Luong dét
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x61 mon trung binh nam dugc thé hién tong hop
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Hinh 3: M6 phong lirong phu sa hang thang
tai Ban Cung giai dogn 2004-2007
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Hinh 5: M6 phong liwong phu sa hang thang
tai Ban Cung giai doan 2014-2020

3.2. Két qua tinh tic dong ciia hd chira dén
bun cat tram Ban Cing

Trong nghién ctu nay chang té1 st dung
phuong phap so sanh téng lugng bun cat trung
binh ¢ ha luu trude va sau khi xay dung hd
chira. Trude khi ho Ban Chat di vao hoat dong
(2004-2007) luong bun cat van chuyén qua
Ban Cung 14 3,2x10° tin/ndm, theo mo phong
la 3,4x10° tin/nam, hé sd Nash-Sutcliffe
Eficiency (NSE) la 0,66. Trong giai doan
2008-2009, ho chira Ban Chat bat dau chin
dong, lugng bun cat suy gidm lugng nho véi
hé s6 boi ling 28%, 2010-2013, hd Ban Chat
di vao hoat dong, lugng bun cat van chuyén

| KHOAHOC
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Hinh 4: M6 phong lwong phu sa hang thang
tai Ban Cung giai doan 2008-2013
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Hinh 6: Lwong mdt dat trung binh leu viec
séng Ndm Mu (tdn/ha/nam)

qua tram Ban Cung con lai 0,91x10° tAn/nam,
twong Ung v6i hé sd bdi lang 1a 76%. Giai
doan (2014-2016), khi ho Ban Chat tich nudc
dén myc nudc dang binh thuong, bdi ling bun
cat trén luu vuc dugc tinh theo phuong phap
cua Kummu (2010) va Vorosmarty (2003) co
xét t6i anh huong cua long hd bi bdi lang céc
nam trudc dé. Luong bun cat do dugce tiép tuc
giam, hé sé bdi ling ting 1én 83%. Tir nim
2017 ho chira thity dién Khao Mang Thugng,
Khao Mang Ha va mot s6 hd chtra nho di vao
hoat dong, lugng bun cat binh quan tir nam
2017 d@én 202014 0,34 x10° tin/nam (hé sb boi
lang 12 91%). Két qua tinh cho cac giai doan
trong Bang 1.
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Bang 1: Két qua tinh toan van chuyén bun cat trén séng Nam Mu

Téng luong bun cat | Tong lwong bun cat
TT Giai doan theo quan tric theo md phong Hé s6 NSE
(10° tn/nam) (10° tn/nam)
1 2008-2013 1,38 1,67 0,63
2 2014-2016 0,45 0,44 0,62
3 2017-2020 0,34 0,36 0,62

Két qua tinh toan bang mé hinh tinh 13 tuong
dbi phu hop véi sb lidu thuc do theo cac giai
doan phat trién hd chira. Ttr md hinh tinh toan
van chuyén bun cat dén hd, tinh toan so sanh
v6i lugng bun cat thuc do tai Tram Ban Cung,
xé4c dinh dung tich bun cét trir trong hd. Theo
s6 liéu tinh toan, lugng bun cat lo ling boi ling
trong bay nim dau tich nuéc (2014-2020) la
22,3x106 tan. Tong lugng bun cat day 1y bang
40% lugng bun cat lo ling, xac dinh duoc tong
lugng bun cét cia ho Ban Chat 1a 31,3x108 tan.
Lugng boi ling trong tinh toan nay 16n hon so
v6i luong tinh todn trong thuyét minh tinh toan
thity van ho chira Ban Chat.

3.3. Két qua md phoéng tac dong ciia bién doi
khi hau dén bun cat song NAm Mu

Pé mod phong bién doi khi hau, trong nghién
clru nay tac gia sir dung két qua tir mo hinh toan
cau pha 5 (IPCC,2013; 2014) 1a CCSM4 cia
trung tdm khi hau qudc gia M¥ véi cac kich ban

S50 So sénh nhiét 86 quan trikc vh md hinh CCSMA
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RCP 2.6, RCP 4.5, RCP 8.5 lam déu vao cho
viéc chi tiét hod. Két qua chi tiét hoa duogc thé
hién trén Hinh 7. Két qua mo phong nhiét do
trung binh nim so v&i kich ban nén 1986-2005,
giai doan 2040-2059 cua céc kich ban ting lan
luot 1a 1,03°C (RCP 2.6), 1,44°C (RCP4.5) va
1,74°C (RCP8.5); giai doan 2080-2099 lan luot
la 1,12°C (RCP 2.6), 1,66°C (RCP4.5) va
3,57°C (RCP8.5). Nhu vay nhiét d6 trung binh
tang dan tir gitra thé ky dén cudi thé ky. Sy thay
d6i lugng mua ting giai doan voi lugng mua
trung binh nadm cia séng Nam Mu so véi kich
ban nén 1986-2005 theo céac kich ban RCP 2.6
tang 5,42%, RCP4.5 ting 1,65% va RCP8.5
tdng 6,65% trong giai doan 2040-2059; giam -
3,94% v6i RCP 2.6, tang 9,01% voi RCP4.5 va
tang 7,52% vé1 RCP8.5 trong giai doan 2080-
2099. Lwong mua ting 1am ting x6i mon va dan
dén tang luong bun cat dén ho, nguyén nhan do
mua mua trong tuong lai kéo dai hon so véi
hién tai.

ag S0 sinh luong mura quan triic va md hinh CCSM4
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Hinh 7: Két qua md phang nhiét @, mura ciia e vuec sdng Ndm Mu sau khi chi tiét hoa

Vé6i két qua md phong bién doi khi hau tinh
duoc lugng bun cat trong song Nam Mu so véi
kich ban nén 1986-2005, giai doan 2040-2059

va 2080-2099 tng vai cac kich ban nhu trong
Hinh 8 va Hinh 9.
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Hinh 8: Lurong biin cdt thay déi theo ndm
g vai cac kich ban bié;g doi khi hgu
(BDKH) va xdy dung ho chira (HC)

Luong bun cat van chuyén ¢ tram Ban Cung
trung binh nim tang nhiéu nhitng nam 50s va
tang nhe ¢ thap nién 90s. Vi mdi mo hinh, tai
tram Ban Cung bun cat tang 7,56% vé1 RCP2.6
(thép nién 50s), 11,63% va1 RCP4.5 (thép nién
90s) va 11,87%, 8,06% vo&i RCP8.5 (thap nién
50s, 90s), giam -4,27% v61 RCP2.6 (thap nién
90s) va -2,40% vd&i RCP4.5 (thap nién 50s).

Lugng bun cat theo mua giam & mot s6 mo hinh
vao mua mua, nhung lai ting & hau hét cac mo
hinh vao mua kho tai Ban Cing. Vao mua kho
tang tir 6,65% dén hon 49%. Vao mua mua,
luong phu sa lo ling giam & mot sd kich ban tir
-6,89% dén -13,54%, tuy nhién nhin chung gia
tri bln cat tang vao giira va cudi thé ky véi kich
ban phat thai cao RCP8.5 tir 8,06% dén
11,87%. Két qua cho thy murc do mat dét trung
binh tang 1€n, nhung tuy thudc vao cac kich ban
phat thai (RCP) va sy thay d6i m6 hinh khi hau
trong san luong bun cat dugce du doan.

3.4. M6 phéng anh hwéng két hop giira xay
dung hd chira va bién ddi khi hiu téi van
chuyén bun cat trén song Nam Mu

Sau khi mot sb hd chira duoc xay dung, két qua
1a lwong buin cat giam rat 16n vai gia tri thay d6i
tir -89,93% (RCPP8.5) t6i -91,22% (RCP4.5)
cho nhing ndm 2050s (lwgng thay doi giita gia
tri 16n nhat va nho nhat 1a 1,29%) va tir -89,95%
t6i -91,38% cho nhitng nam 2090s (sy thay d6i
gita gi4 tri 16n nhit va nho nhat 1a 1,43%) boi
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Hinh 9: Luong bin cdt thay doi theo muia ing
voi cac kich ban bién c‘{éi khi hdu (BDKH) va
xay dung ho chira (HC)

vi lugng bun cat bdi lang trong toan bd cac hd
chtra trén luu vue (Hinh 8, Hinh 9).

So sanh theo mua, trong mua kho lugng bun cat
thay d6i 16n hon so voi muiia mua. Trong truong
hop xét két hop anh hudng ciia bién doi khi hau
va xdy dung tat ca cac hd chira, bun cat ¢ tat ca
cdc mo hinh déu giam, lwong giam 16n nhat mua
mua la -92,22% (RCP2.6 nhiing nam 90s) va
nho nhit 13 -89,85% (RCP8.5 nhiing nim 50s),
mua kho 16n nhat 1a -90,40% (RCPS8.5 nhiing
nim 50s) va nho nhat -85,85% (RCP4.5 nhiing
nam 90s). Lugng bun cat gidm trong giai doan
50s 16n hon so véi giai doan 90s vao mua mua,
nguoc lai lugng bun cat giam trong giai doan
90s nho hon véi giai doan 50s vao mua kho.

3.5. Phén tich két qua

Két qua tinh toan tai tram Ban Cung qua cic
giai doan phat trién ctia hd chtra trén luu vuc hé
s NSE tir 0,62+0,66, két qua nay dap ung vé
mat k¥ thuat. M6 phong lugng bun cat theo tirng
giai doan phat trién ctia hd chira két hop giita ba
md hinh tinh, c6 thé xét toi bdi ling hd chua
theo timg nam va anh hudng cta dung tich bdi
lang ho chira hang nam dén hé sb boi lang cia
hd, diéu d6 rat thuan lgi cho viéc tinh tudi tho
ctia ho chira.

Luong bun cat theo nam va theo mua ting néu
chi ké dén anh hudng ctia bién doi khi hau cho
giai doan giita thé ky, nhiéu hon cho giai doan
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cudi thé ky. Két qua nay ching minh luong x6i
mon tuong lai s€ tdng, nhung phu thudc vao
kich ban bién d6i khi hau va dau ra cia mé hinh
bién d6i khi hau.

V6imé hinh tinh c¢6 thé xét dugc anh huong cta
timg hd chira riéng biét véi cac thoi doan xay
dung khéc nhau, sat véi tinh hinh thyc té trong
qué trinh phat trién Iuu vuc. Dong thoi ¢ thé
xét dén anh huoéng riéng &, cling nhu anh
huong két hop cua viéc xay dung hd chia va
bién doi khi hau. C6 thé 4p dung phuong phap
tinh cho cac luu vuc khac véi sy phat trién cac
ho chira trong giai doan khac nhau.

4. KET LUAN

Bai bao mo phong van chuyén bun cat trén song
Nam Mu do anh hudng cia viéc xay dung céc
h6 chira thuong nguén nhu Ban Chat, Khao
Mang Thugng, Khao Mang Ha va cac hd chua
nho khac. Két qua cho thiy mé hinh da mo
phong tot véi sd lidu quan tric cho két qua hé
s0 NSE tir 0,62 = 0,66. Khi xét dén anh hudng
ctia hd chtra dén van chuyén bun cat song Nam
Mu, lugng bun cat giam 1a dang ké. Khi xét dén
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