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Pham Viin Giang®, Nguyén B4 Uan'

Tom tat: Bién doi khi hdu (BDKH) 14 van dé dang duwoc toan nhan logi quan tdm, 1a mét trong nhimg
thach thite I6n doi véi nhan loai trong thé ky 21. BPKH ngdy cang c6 nhitng tdc dong manh mé va rd rang
doi véi doi séng va phat trién kinh té ciia con nguoi. Viéc nhan thirc duwoc mirc do bién doi, danh gia thiét
hai vé kinh té, x& héi va méi trong do tac dong ciia BBPKH gdy ra qua dé c6 nhitng iing xir va qudn 1y hiéu
qud [a Véi hién twong ndy 1& mot vin d@é hét sirc hé trong ciia nhén logi. Bai viét ndy nghién ciu dé xudt
phirong phdp xdc dinh nhitng thiét hai vé kinh té gia tang hang nam trong quan Iy khai thdc va bao vé hé
thong cdc cong trinh thiy loi do dnh héng ciia BDKH. Trén co sé do, dé xudt mot so khuyén nghi téi cdc
nha quy hoach va qudn Iy ciing nhw cdc bén cé lién quan can nhdc tinh todn tic dong cia (BPKH) trong

qudn 1y khai thac cong trinh thuy loi.
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1. PAT VAN PE

Bién d6i khi hau (BPKH) d4 va dang tac dong
truc tiép dén doi song kinh té - x& hoi va moi truong
toan ciu ciing nhu & Viét Nam. Trong nhitng nim
qua cac nudc da phai chiu nhiéu thién tai nguy hiém
nhu bao I6n, ning nong dit doi, 1 lut, han han va khi
hau khic nghiét gdy thiét hai 1on vé tinh mang con
nguoi v cla cai vat chat. DA c6 nhiéu nghién ctru
cho thdy mdi lién hé giita cac thién tai noi trén voi
BDKH. Trong mdt thé giéi ngdy cang nhidu cac
thién tai dic biét nguy hiém vdi tin suét, quy mo va
cuong do ngay cang kho luong, thi nhitng nghién
ctru vé BDKH cang duoc diy manh.

Viét Nam duoc danh gia 1a mot trong nhiing
nude bi anh hudng nghiém trong cua bién ddi khi
hau. BDKH lam thay dbi ché do dong chay song,
thay d6i tan suit va cuong do mua, bdo, ting nguy
co ngip lut, han han, xdm thyc man va nhiéu anh
hudng tiéu cuc khac téi cac cong trinh thuy loi.

V6i dic diém riéng biét va tim quan trong cia
cong trinh thay loi nén nhitng nim qua da c6 mot sd
nghién ctru lién quan dén danh gia tic dong cua
BDKH dén nguyén nuéc, dén ndéng nghiép nhung
chi méi budc dau ¢ muc nghién ciu dinh hudng,
giai phap tng pho véi BDKH, ciing nhu méi chi
danh gia thiét hai do thién tai gay ra, chua di sau vao
danh gia thiét hai vé kinh té do BPKH gy ra ddi véi
céc cong trinh thuy loi. Chinh vi vy, bai viét nay
nghién ciru phuong phap xac dinh thiét hai vé kinh
té do BDKH géy ra ddi véi cac cong trinh thuy loi.

Y Bé mén Quan Iy Xy dung — Triwong Dai hoc Thiiy loi
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2. QUAN PIEM VA PHUONG PHAP NGHIEN
CUU, PANH GIA

2.1. Khai niém

Tac dong cua cua bién d6i khi hau dén hé thong
Cong trinh thay loi vé mat kinh té 1a tong toan bo
chi phi, thiét hai gia ting hang nim vé kinh té trong:
Pau tu xay dung tai thiét khic phuc hiu qua, sta
chira, cai tao, nang cép cac cong trinh bi hu hong
xudng cap do thién tai gay ra; Chi phi quan 1y van
hanh khai thac hé thong cong trinh; Chi phi phong
chdng va tmg pho thién tai cho cac cong trinh thudc
hé thong Cong trinh thay loi trong diéu kién khi hau
cta thoi ky nghién ctru so véi thoi ky khi hau gdc
ding dé so sanh.

2.2. Quan diém vé xdc dinh dnh hwéng tic dpng
Ciia bién déi khi hiu (vé kinh té)

Pé xac dinh dugce tac dong cia bién ddi khi hau
hang nam, thi cin phai tinh toan duoc thiét hai hang
nam vé kinh té do thién tai gy ra, chir khong thé cin
ctr vao phan dau tu xay dung tai thiét, khic phuc hau
qua do thién tai, boi 18 viéc dau tu xay dung tai thiét,
khic phuc hau qua, stra chita cai tao ning cip cic
cong trinh hé thdng thuy loi va hoan toan khong dién
ra ngay sau khi bi tac dong béi thién tai, ma n6 phu
thuoc vao mirc do6 thiét hai, yéu cau khan cip cua
loai cong trinh, diéu kién va ngudn kinh phi c¢6 thé
bo ra dé dau tu hang nam.

Nhu vy, theo quan diém néu trén, thiét hai vé
kinh t& hang nim ctia mot cong trinh hé thong thuy
lgi bao gdm nhirng thanh phan sau day:

« Thiét hai kinh t& do céc cong trinh bj ph4 huy,
ph& hong do thién tai (ky hiéu 1a D - Damage). Thiét
hai nay duoc l4y theo sb liéu thong ké cac thiét hai
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udc tinh sau thién tai cia cac co quan chuc nang
nhu: Cac co quan phong chéng thién tai, lut béo,
chinh quyén dia phuong, co quan ctru hd, ciru tro,
cac chuyén gia,...;

« Chi phi ddu tu nang cép, cai tao cong trinh cua
cong trinh & nim nghién ctru dé dap ung duge muc
dich thiét ké ban ddu trong diéu kién cong trinh bi
tac dong gia ting cua bién doi khi hau (Ky hiéu 1a
K). Can chu ¥ rang, chi phi ndy chi tinh phan dau tu
can tang thém cho cong trinh phuc hdi dugc kha
ning lam viéc (cong suit) lic chua bi anh huéng
thién tai, ma khong xét nhitng du an dau tu cai tao
dé tang san lugng, ting ddi twong va thay d6i muc
dich phuc vu cua cong trinh. Chi phi dau tu nang
cap, cai tao cong trinh duoc théng ké tir co quan
quan 1y khai thac, hoac don vi chi quan cong trinh;

e Chi phi quan 1y van hanh, khai thac cong trinh
ting thém do anh huong cua bién di khi hau. Vé
nguyén tic, chi phi quan 1y quan Iy van hanh va khai
thdc cong trinh ting thém hang nim do anh hudng
cua tic dong cua tic dong khi hau bang hiéu sb chi
phi gitra 2 trudng hop khi hiu bién d6i so voi thoi ky
géc. Tuy nhién, dé thuc hién duoc ngay cong viéc nay
la hét strc kho khén, va phirc tap. Cach don gian nhat
la chiing ta lay hiéu tong chi phi quan Iy van hanh
binh quan cua 2 thoi ky. Vay, dé don gian trong tinh
toan, ta tinh ludn thanh phan nay la chi phi quan 1y
khai thac van hanh cbng trinh hang nam - Ky hiéu 1a
O (Operating and Managing Cost) . Chi phi quan ly
khai thac van hanh hang nam cta cong trinh dugc thu
thap tai cac co quan, doanh nghiép chiu trach nhiém
quan ly van hanh cac céng trinh nay;

« Chi phi phong chéng, xir 1y, g ciru trong thién
tai cho cong trinh hang nam-Ky hiéu P (Prevention).
Pay la phan chi phi hd trg, ciru trg va phong chong
lut bdo ma Chinh phu, don vi quan 1y khai thac cong
trinh, c4c to chic va cong dong khu vuc cong trinh
phai bo ra dé tng ciru, xir 1y, khic phuc tirc thoi, tam
thoi céc sy ¢d cua cong trinh trong thién tai (Cha v,
day khong phai 1a chi phi dau tu xiy dung cong
trinh). Chi phi nay dugc thong ké, tong hop sau thién
tai tai cac co quan, to chirc néu trén.

* Theo quan niém tinh toan trén, viéc dinh lugng
thiét hai vé kinh té & mot nim i ndao do do thién tai
gy ra ddi v6i cong trinh hé thoéng thuy loi thi j
(THjj) duoc xac dinh theo cong thuc:

TH;; = Dj + Kjj + Oj + Py 1)

Trong do:

- i: La nam th{r i cua ki nghién ciru;
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- J: La cbng trinh tha j ctia vung nghién ciru;

-Djj: Thiét hai do thién tai giy ra dbi véi cong
trinh i, nam thi j ;

-Kjj: Chi phi dau tu nang cip, cai tao cong trinh
cua cong trinh i, nim tht j dé dap tmg dugc muc
dich thiét ké ban ddu trong diéu kién cong trinh bi
tac dong gia ting cta bién dbi khi hau;

-Oj: Chi phi quan ly van hanh, khai thac cua
cong trinh i, nam thir j. Cac chi phi nay dugc lay tai
cac co quan chiu trach nhiém quan 1y van hanh cac
cbng trinh noi trén;

-P;i: Chi phi phong chdng, xir 1y mg ciru trong
thién tai cia cong trinh i, nam thi j.

Nhu vy, tong thiét hai vé kinh té cia m cong trinh
0 mot nam i ndo d6 (TH;) duoc xac dinh nhu sau:

m

TH,=) TH; )

=1

Téng thiét hai vé kinh t& & mot ndm i nao d6 quy doi
vé ndm gbc so sanh (TH iqd ) duge xac dinh nhu sau:

THM=TH,xk® 3)

Trong do:

-TH® : Téng thiét hai vé kinh t& ¢ nim i nao d6
quy dbi vé& nam gbc so sanh;

- TH;: Tong thiét hai vé kinh té & nim i (chua quy
dbi);

-k®: Hé sb quy dbi gia trj ddng tién & nam i vé
nam géc so sanh. kiqd duogc xac dinh béng tich sb cua
hé sb truot gia cua cic nim lién ké nhau tir nim i
dén nam gdc trong truong hop nim gbe duge chon
1a ndm trong tuwong lai. CON trudng hop nim gbc 1a
nim trong qua khw, thi K® dugc tinh bing thwong
sb cuia cac nam lién k& kién tiép tir nim nghién ctru
dén nam gbc.

Ching ta biét rang, phan 16n cac loai hinh thién
tai 6 ngudn gdc tir bién d6i khi hau, nhung ng véi
mot didu kién khi hiu, cuong do thién tai va mic do
tac dong ctia nd dén hé thng cac cong trinh theo cac
nim ciing khong nhu nhau. Chiing ta chi c6 thé nhan
biét dugc mirc do gia ting hon ma théi. Vi vay, thuc
té, ngudi ta thuong danh gia tac dong cua bién dbi
khi hau bang cach xac dinh thiét hai gia ting binh
quan hang nam gitra cac ky (giai doan) nghién ctru.
Thoi gian cia cac giai doan dugc lay bang nhau dé
s0 sénh nhim d¢am bao tinh quan binh ngang nhau.

Thiét hai vé kinh té binh quan hang nim do thién
tai gy ra dbi voi cong trinh ciia mot ky nghién ctru
ndo d6 bang tong thiét hai vé kinh té do cong trinh bj

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 42 (9/2013)



phé huly, pha hong, chi phi dau tu stra chita, cai tao,
nang cap, quan Iy van hanh, phong chéng, tmg pho
VGi thién tai hang nam cho cac cong trinh trong
khoang thoi gian nghién ciru d& quy ddi vé nam gbc
s0 sanh chia cho sé nim cua ky nghién ciru. Dé dam
bao tinh twong dong, khoang thoi gian nghién ctru
cua 2 ky dugc liy bang nhau. Trong d6, gid tri thiét
hai vé& kinh t& & mot nim ndo d6 duoc quy ddi vé
nim gde so sanh dugc tinh nhu sau:

Thiét hai quy ddi binh quan nim do thién tai gy
ra cia mot ky nghién ciu n ndm nao do

(TH E?/ nghien cuu ) duqc Xac dmh theo Céng thirc:
$orv
™ tl:?/ nghien cuu = IZIT (4)

Trong do:
-TH® : Téng thiét hai vé kinh t& ¢ nam i nao d6
quy d6i vé nam gbc so sénh;

-THE?/nghien cuu : Thlét hal quy dél binh qUén ném

cua ky nghién ctu;

-n: S6 ndm cua ky nghién ciru.

2.3. Phwong phdp va chi tiéu danh gia tac dong
vé kinh té ciia bién déi khi hiu

Dé xac dinh nhirng thiét hai gia ting vé kinh té
do bién d6i khi hdu gay ra giira hai thoi ky khi hau,
ta ding phuong phép so sanh, ddi chiéu thiét hai vé
kinh té binh quan hang nim do thién tai gay ra giira
hai ky nghién ctru v&i nhau (Thuong goi 1a ky gde
va ky nghién ciru).

Dé xéac dinh tac dong cta bién d6i khi hau (phan
chi phi, thiét hai gia ting vé kinh té) ddi véi timg
cong trinh ta dung 2 chi tiéu:

* Gia tri thiét hai tang thém hang nam (ATH )
gitra hai ky nghién ctru do anh hudng cta tac dong
bién ddi khi hau (Tac dong cua bién ddi khi hau),
dugc xac dinh bang hiéu sb thiét hai kinh té binh
quan nam gitra hai thoi ky.

ATH = TH - THY

ky nghien cuu ky goc (déng/ném) (5)

* Murc d0 thiét hai tang thém hang nam (ATH,,)
gitra thoi ky khi hau nghién ctru so véi thoi ky khi
hau gbc dung dé so sanh.

Viéc danh gia tic dong gia ting cua bién dbi khi
hau bang chi tiéu tuyét d6i (bang tién) nhidu khi
khéng phan anh dugc moét cach thuc sy twong minh
vé murc do thay ddi, vi vay, trong danh gia nguoi ta
st dung thém ding chi tiéu tuong dbi tinh bang phan
tram - Muc d¢ thiét hai ting thém hang nam (%)
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gitra thoi ky khi hau nghién ctru so véi thoi ky khi
hau gbc dung dé so sanh. Mirc d thiét hai ting thém
hang ndm giita hai ky nghién ctru dugc tinh bang ty
sb % giita gia tri thiét hai ting thém hang nim giira
hai Ky so va&i gia tri thiét hai binh quan hang nam
cua ky gbc (ATH,,). Xac dinh chi tiu mic do thiét
hai tang thém hang nam dwa vao céng thuc sau:

ATH,, = —Ai:q)d( 100,

Do dic diém gia ca cua cac loai hang héa, san
pham trén thi trudng chiu anh hudng tac dong cua
nhiéu yéu t6 nén thay dbi thuong xuyén theo thoi
gian, noi cach khac gia ca cia mot loai néng san,
hang héa hay mot san pham nao d6 & cac ndm khac
nhau 14 khong nhu nhau. Vi vy, dé ddng nhit thudc
do gia tri kinh té bi thiét hai & cic nim phuc vu cho
viéc so sanh, trong qué trinh tinh toan ta s& tién hanh
quy ddi gia ca hang héa, san pham vé mot thoi ki

(6)

gbc. He s6 quy ddi k™ duoc tinh toan tir hé s truot
gia gilra cac nam.

2.4. Du bdo tic dpng vé kinh té ciia bién déi khi
hdu cho twong lai

Trong tuong lai do sy ting truong ctia nén kinh té
qubc dan, nén hang nim s& c6 nhidu cong trinh mai
duoc dau tu xay dung, do d6 khi tinh mirc d thiét hai
do thién tai hién nhién ciing gia ting. Vi vay, dé danh
gia mot cach chinh x4c hon tac dong cua yéu t bién
dong khi hau lam gia ting thiét hai thi can thiét phai
Xét t6i yéu tb ting thu nhap qubc dan (g) trong phan
tinh toan. Tc d6 ting thu nhap qudc dan (g) cia ky
nghién ctru n nim, duoc lay theo s lidu du bao.

* Dy bao gia tri thiét hai ting thém hang nim
(ATH du bao )

Murc d0 gia ting thiét hai du bao s€ cé tinh tdi
téc d6 ting trudng cia nén kinh té quéc dan s& dugc
tinh toan theo cbng thirc (7):

ATHdu bao — ATHuoctinh (1+ g)n/2 déng (7)
Trong do:
- ATH,, : Thiét hai kinh té du béo theo kich

ban bién d6i khi hau (chua tinh toi toc do ting
truong cta nén kinh té qudc dan);

- ATH,, 0 : Thiét hai kinh té du béo theo kich
ban bién d6i khi hau (da tinh toi tée do ting trudng
cta nén kinh té qudc dan);

- g: Toc do tang thu nhap qudc dan dy bao trong
giai doan tinh toan n nam;

- n: S6 ndm cua ky du bao.
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* Muac d6 thiét hai tadng thém hang niam
( ATH % du bao )

Mirc d6 thiét hai gia ting binh quan hang nim vé kinh
té do tac dong ciia bién dbi khi hau du bao theo kich ban

(ATHy, 4, pao ) duoc xac dinh theo cong thirc (8):
ATH x1
ATHU/ du bao = du 220 0 % (8)
: THY
Ky goc
Trong do:

- TH® : Thiét hai v& kinh t& quy ddi binh quan

goc *

nam ky gbc (ky so sanh);

- ATH
2 ky nghién ctru (thiét hai kinh té binh quan gia ting
hang nam du bao)

- ATHy, 4,10 - MUrc do thiét hai tang thém hang

dubso - Tac dong cua bien doi khi hau gifra

nam (%) dy bao gilra thoi ky khi hau nghién cuiru so
V&1 thoi ky khi hdu tuong lai theo kich ban.

3. KET QUA VA THAO LUAN

* Quy d6i gia tri kinh té ctia cic nam clng thoi
ky vé mit bang nam tinh toan (2010)

Gié tri thiét hai kinh t& quy ddi vé nam 2010
duogc thé hién tai bang 1, 2:

Bang 1. Bang quy doi gid tri kinh té ciia cdc ndam ky tinh todn vé nam 2010

Pon vi: Ty dong

- Gia tri kinh té bi thi¢t | H¢ sé quy | Giatri kinh té thiét hai L
T Nam hai do thién tai dbi vé ZqOIyO - quy dbi 7 | Ghicha
1 2001 26,637 2,102 55,991
2 2002 52,067 2,019 105,123
3 2003 40,83 1,955 79,823
4 2004 311,468 1,812 564,380
5 2005 219,06 1,671 366,049
6 2006 2140,397 1,555 3.328,317
7 2007 1270 1,435 1.822,450
8 2008 92,718 1,165 108,016
9 2009 57,223 1,092 62,488
10 2010 101,351 1,000 101,351
Tong cong ciia ca giai doan nghién cru 6.593,988
Bdng 2. Bang quy doi gid tri kinh té ciia cdc nam ky goc vé nam 2010
Pon vi: Ty dong
- Gia tri kinh té bi thiét | H¢ s6 quy | Gia tri kinh té thigt hai | ~ .
T | Nam haido thiental | ddive2010 | quy doi - | Ghichd
1 1990 86,81 8,760 760,456
2 1991 32,14 4,818 154,851
3 1992 20,29 3,499 70,995
4 1993 22,76 3,228 73,469
5 1994 4,422 2,949 13,040
6 1995 92,805 2,522 234,054
7 1996 220,321 2,388 526,127
8 1997 19,592 2,316 45,375
9 1998 255,616 2,143 547,785
10 1999 1895,497 2,058 3.900,933
Tong cdng ciia ca giai doan gbc 6.327,085
* Xac dinh gia tri thiét hai vé& kinh té quy déi THESnghien wy = 659,399 ty dong

binh quan hang nim ctia mdi thoi ky:
-Gia tri thiét hai kinh té binh quan ky gbc:
TH® = 632,709 ty dong

goc
-Gia tri thiét hai kinh t& binh quan ky nghién ctru
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Xdc dinh chi tiéu danh gid anh hwong tac dong
Ciia bién déi khi hdu tai tinh Thira Thién Hué

-Chi tiéu gia tri thiét hai tang thém hang nam:
ATH = 26,690 ty dong/nim
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-Mtrc @6 thiét hai tang thém hang nam: ATHy, =
4,22%

Dur bdo tic dpng vé kinh té ciia bién déi khi hiu
tinh Thira Thién Hué dén nam 2020

-Tbc @6 tang trudong kinh té giai doan tir nim
2011 dén nam 2020 cua Viét Nam 1a 7% dén 8%.
Trong tinh toan chon 1a 7%

-Du bao gia tri thiét hai ting thém hang nam:
ATHaupao = 37,435 ty ddng/nim;

-Mtrc @6 thiét hai tang thém hang nam: ATH g,
bao = 9,68%

4. KIEN NGHI VA CHU Y TRONG NGHIEN
CUU, TINH TOAN

Qua nghién ctru, xem xét uwde tinh thiét hai do
BDKH giy ra dbi v6i cong trinh thity loi c6 thé rat
ra nhitng kién nghi va chi y sau:

* Tac dong giy anh huong dén cong trinh thyc té
do rat nhiéu nguyén nhan: Do bién d6i khi hiu, do
tac dong cia hoat dong sinh hoat, hoat dong kinh té
va hanh vi phé hoai caa con ngudi, do dong dat, dich

TAI LIEU THAM KHAO

hoa, do quy luat tu nhién,... Vi vay, trong thiét hai
gia ting do anh hudng cua bién d6i khi hau d& dugc
xéc dinh & trén, thuc té ciing d4 bao gém anh huéng
tac dong cua cac nguyén nhan ndy. Do d6, dé danh
gi4 chinh xéc thiét hai do nguyén nhan bién d6i khi
hau dén cac cong trinh thugc hé thong Cong trinh
thily 1o, thi cAn thiét cin c6 nhitng nghién ctru xéac
dinh phin anh hudng tic dong cua cic nhin té phi
khi hau da néu;

« Dé dam bao tinh twong dong va ngang nhau khi
nghién ciru cac gia tri kinh té gitta cac thoi ky khi
Xét anh hudng cua bién dong khi hau va nude bién
dang. Nghién ctru xem xét, dé cap téi anh hudng
bién dong gié tri tién té theo thoi gian trong tinh toan
c4c gia tri kinh té;

* Chi phi ddu tu xdy dung méi va quan Iy vin
hanh hé théng cong trinh phong chéng, giam nhe,
canh bao thién tai dé phong chdng, tng ph6 véi thién
tai gia ting duoc coi nhu phan anh hudng tic dong
kinh té ctia bién d6i khi hau va nude bién dang;
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Summary
ESTIMATION METHOD OF ECONOMIC LOSSES CAUSED BY CLIMATE CHANGE
ON HYDRAULIC STRUCTURES

Climate change is now widely concerned as the major environmental challenge facing the globe in the
21* century. Climate change is likely to impact adversely on human life as well as the development of
economics. Therefore, the awareness of changing, assessment of economic, social and environmental losses
caused by climate change are becoming essential issues for humanity. This paper studies a methodology on
estimating the economic losses which increases annually in exploitation management and protection of
irrigation systems caused by climate change. In addition, the study proposes a number of recommendations
to policy makers and relevant stakeholders in order to consider the impacts of climate change in exploitation
management of hydraulic structures.

Keywords: Climate change, losses, economics, hydraulic structures
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