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TIEP CAN NGUONG HOAT PONG CUA HE THONG TRONG
PANH GIA TINH TRANG THIEU NUOC - AP DUNG
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Tém tat: Decision Scaling trong ddnh gid tdc dong ciia bién doi khi hdu (BPKH) la cdch tiép cin
két hop giita tir trén xudng (top down) va tir dueéi Ién (bottom up) nham qudn Iy bén vitng tai nguyén
nuée (TNN) trén lwu vue song trong boi canh khéng chdc chdan cia BPKH. La mét phan trong
nghién ciru vé anh hwéng cia BPKH dén TNN trén dia ban huyén Krong Pa — tinh Gia Lai theo
cach tiép cdn nay, bai bdo phan tich tinh trang thiéu nwée trong khu viee trong nhitng ndm gan day,
tir d6 xdc dinh ngudng hoat dong ciia hé thong, va danh gid tinh trang thiéu mede tai huyén trong
thoi ky nén (1986-2005) theo nguong hoat dong cia hé thong. Két qud cho thdy, nhitng nam gan
dady, tinh trang thiéu nwéc ¢ huyén Krong Pa dién ra nghiém trong. Nam 2015 dwoc chon la ndm
nguong cua hé théng Théng qua mé phéng bang mé hinh Mike Hydro, bai bdo xac dinh dwoc
nguO’ng dam bao cap nuoc nganh nong nghzep la 78%, cap miede la 96%, thuy dién la 83%. Két qua
can bang I’lLt’O’C trong thoi ky nén cho thdy, cdc mit cap nwée va thuy dién déu dat trén nguéng, 1
trong tong s6 4 niit twGi thap hon ngudng cho phep 7%.

Tir khéa: Bién d6i khi hau, Tinh khong chic chin, M6 hinh khi hau, Tir trén xuéng, T dudi 1€én,

Huyén Krong Pa

1. MO DAU

Cac nghién ctru trude day vé danh gia tac
dong cia bién ddi khi hau (BDKH) dén tai
nguyén nuéc (TNN) & Viét Nam cha yéu dua
theo cach tiép can truyén thong — cach tiép can
tir trén xuéng (Trén Thanh Xuan va nnk, 2011;
Lé btc Thuong va nnk, 2012; Huynh Thi Lan
Huong, 2013). Theo cach tiép can nay, viéc
danh gia tac dong cua BPKH bét dau véi du
tinh khi hau tir cdc mé hinh khi hau toan cau
(Global Climate Model - GCM) duoc chi tiét
hoa thong ké hodc dong luc, két hop véi hiéu
chinh sai s6 h¢ thong. Cac két qua duy tinh khi
hau sau d6 dugc su dung lam dau vao ctia mo
hinh thity vin, va tiép theo 14 mo hinh thay luc
hoac cac mo hinh hé théng TNN khac, tr do
dua ra dé& xuit vé& cac giai phap thich tng. C6
thé noi, cach tiép can nay cung cip dugc thong
tin vé cac tac dong tiém tang cua BDKH dbi vai

led'ng DBai hoc Bach Khoa, Dai hoc Quéc Gia TP.HCM
? Truong Pai hoc Tai nguyén va Moi trong TP.HCM

mdt Iuu vuc séng cu thé bang cach sir dung cac
kich ban phat trién kinh té xa hoi va bao vé moi
truong va kich ban ndng d6 khi nha kinh khac
nhau trong tuong lai (Wilby and Dessai, 2010;
Garcia, L.E. et al., 2014; Tran Van Tra et al.,
2018). Tuy nhién, do phu thudc vao Kkét qua du
tinh khi hau tr GCM theo cac kich ban, cach
tiép can nay da gy ra mot s6 kho khan cho cac
nha hoach dinh chinh sach nhu: (1) Cach tiép
can nay chi danh gia tdc dong cia BDKH té1 hé
thong TNN trong mot s6 kich ban nhit dinh, do
d6 khong xem xét duge hét cac kha ning c6 thé
xay ra cuia khi hau tuong lai; (2) Két qua dy tinh
khi hau chira dung su khong chic chin vai
khoang bién thién cta cac bién khi hau trong
tuong lai 1a kha lon, tham chi nhiéu kich ban
BDKH c6 sy mau thudn nhau, dan dén khé khan
d6i voi cac nha ra quyét dinh (Tran Van Tra et
al., 2018).

Bai bdo gidi thi€u mét cach tiép can moi,
goi la Decision Scaling (DS, tam dich 1a chia
ti 1é ra quyét dinh) nhim danh gia tic dong
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cia BDKH dén hé théng TNN trong bdi canh
khong chic chin cia BDPKH (Brown et al.,
2012). La mdt phan trong nghién ctru danh gia
tac dong ctia BDPKH dén hé théng TNN trén
dia ban Huyén Krong Pa theo cach tiép can
DS, bai bao phén tich tinh trang thiéu nuéc &
khu vuc ndy trong nhitng nim gan ddy nham
xac dinh ngudng hoat dong cua hé théng,
dong thoi danh gia tinh trang thiéu nudc trén
dia ban huyén trong thoi ky nén (1986-2005)
theo ngudng hoat dong ctia hé thong nham xac
dinh cac khu vuc d& bi ton thuong d6i vai tinh
trang thiéu nudc.

2. CACH TIEP CAN DS TRONG PANH
GIA TAC PONG CUA BIEN POI KHI HAU
PEN HE THONG TAI NGUYEN NUOC

Cach tiép can DS trong danh gia tac dong
ctia BDKH 1a cach tiép can két hop giira tir trén
xudng (top-down) va tir dudi 1én (bottom-up)
nham quan 1y bén virng TNN trén luu vuc song
trong bdi canh khong chic chin cia BDKH.
Thay vi bat dau tir cac GCM, DS xuét phat
bang viéc phan tich qua trinh ra quyét dinh, va
su dung né nham xéac dinh cac trang thai khi
hau din dén cac quyét dinh cu thé nao d6 thay
vi cac quyét dinh khac (Brown et al., 2012).
Ranh gi¢i ma mot quyét dinh téi wu duoc hinh
thanh goi 14 “ngudng ra quyét dinh”. “Ngudng
ra quyét dinh” khong phu thudc vao sy thay doi
ctia khi hdu ma phy thudc vao dic diém cta hé
thong, dugc xac dinh bang qué trinh phan tich
tur dudi 1én.

Thong qua viéc xac dinh ham phan tng cua
hé¢ thdng d6i voi sy thay ddi cua cac bién khi
hau, két hop voi “ngudng ra quyét dinh”, khong
gian thay d6i ctia khi hau dugc chia ra thanh cac
ving trang thai dan dén cac quyét dinh khac
nhau. Nhu ¢ Hinh 1, khong gian thay ddi cua
khi hau dugc chia thanh 3 vung, trong d6 tuong
mg v6i Quyét dinh A, B va C 1a quyét dinh t6i
uu dugc hinh thanh. Khi cac trang thai khi hau
din dén cac quyét dinh khic nhau duoc xac
dinh, thong tin khi hau tor cac GCM duogc dua
vao dé woc tinh x4c suat xdy ra trong tuong lai
cua cdc trang thai do.
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Hinh 1. Khéng gian thay doi ciia khi hdu dwoc
chia thanh cdc ving gan véi viée ra quyét dinh
16i wu (Brown et al., 2012)

Nhu vay c6 thé thay, voi két qua thu dugc,
cdu hoi ma ta can giai dap trong bai toan DS s&
1a: “Trang thai khi hau dan dén Quyér dinh A s&
c6 nhiéu hay it kha ning xay ra hon so véi
trang thai khi hau dan dén Quyét dinh B, hay
Quyét dinh C?”, thay cho cau hoi dugc giai dap
trong bai toan truyén thong 1a: “Trang thai khi
hau tuong lai s& nhu thé ndo va ching ta cin ra
quyét dinh gi?”. Véi cac budc tién hanh nhu
trén, két qué theo céach tiép can DS dat duoc
cac uu diém: (1) do st dung rat nhidu két qua
GCM véi xac suat xay ra 1a nhu nhau, cach tiép
can nay xem xét hét cac kha ning xay ra cua
cac kich ban phat trién KTXH hay phat thai khi
nha kinh trong tuong lai (Garcia, L.E. et al.,
2014); (2) cach tiép can nay xuét phat tir viéc
danh gia hiém hoa khi hau ciia hé thong, do d6
phan anh cac dac diém thuc té cua hé théng;
(3) két qua ciia cach tiép cén nay 1a xac suat
tuong dbi cua cac trang thai khi hau khac nhau,
do do6 c6 do tin cay cao hon (Brown et al.,
2012; Tran Van Tra et al., 2018); va (4) khong
gian khi hau dugc phéan chia tir viéc ra quyét
dinh, vi vay két qua s& dé s dung ddi vdi cac
nha hoach dinh chinh sach.

Céc bude thuc hién DS dugc thé hién ¢ Hinh
2 (Brown et al., 2012), bao gdbm:
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- Buée 1. Xac dinh hiém hoa khi hdu: Nguoi
nghién ctru lga chon chi thi hoat dong cua hé
théng nhim danh gia muc d hiéu qua vé hoat
dong ciia hé thong (cu thé trong nghién ctru nay
14 mic dam bao cdp nudc cho cac nganh sir
dung nudc - s& trinh bay ¢ phan 3). Thong qua
viéc tim hiéu vé tinh hinh hiém hoa khi hau tai
dia phuong trong qué khur, ngudng hoat dong
ctia h¢ thong (trong nghién ciru nay 1a ngudng
dam bao cip nudc - s& trinh bay ¢ phan 3) duoc
xac dinh. Ciing trong budc nay, mé hinh md
phong hé théng dugc thiét 1ap (trong nghién ciru
nay str dung mo hinh thiy van Mike Nam va mo
hinh can bang nuéc Mike Hydro), dong thoi xac
dinh cac khu vuc d& bi ton thuong do khi hau
bang cach thyc hién md phong va danh gia cho
thoi ky nén.

- Bude 2. Pdnh gia rii ro khi hdu: Co thé
théy, chi thi hoat dong cua hé théng la mot ham
bién thién theo sy thay ddi cua cac bién khi hau,
cu thé 13 nhiét do va luong mura.

PI=f(T, P) (2.2)

trong d6:  PI: chi thi hoat dong

T: nhiét do
P: luong mua

Trong d6 ham f dugc xac dinh theo cac cach
khac nhau, vi du nhu trong nghién ctru nay, ham
f dugc xac dinh thong qua mé hinh thuy van
Mike Nam va md hinh can biang nudc Mike
Hydro. Khi cho céc bién T va P thay di, chi thi
hoat dong PI s& thay ddi theo. Tap hop céc gia
tri PI khi cho T va P thay d6i dugc goi 1a ham
phan mg cua hé théng ddi vé6i sy thay doi cua
khi hau. Tir day, két hop véi ngudng hoat dong
ctia h¢ thong da xac dinh tir trudc, trang thai khi
hau lién quan dén viéc ra quyét dinh duoc hinh
thanh. Khong gian thay dbi ciia khi hau dugc
chia thanh 2 vung: “vung hanh dong” va “vung
khong hanh dong”.

- Bude 3. Chuyén tdi thong tin dw tinh khi
hau: Pén bude nay, cac Kkét qua tu cac GCM
duogc su dung nhiam duy tinh cac trang thai khi
hau c6 thé xay ra, tir d6 udc tinh dugc xac suét
tuong dbi ctia hai ving khi hau lién quan dén
viée ra quyét dinh.

Céac muc tiép theo cua bai bao s& trinh bay

Buéce 1 - Xdc dinh hiém hoa khi hédu trong
nghién ctru danh gia tac dong cia BDKH d6i
voi huyén Krong Pa - tinh Gia Lai theo cach
tiép can DS.

Xic dinh hiém hoa khi hiu

Thao ludn vé anh hudng ciia KH
d6i véi hé thong trong qué khir
Thiét 1ap m6 hinh hé théng

Xac dinh chi thi va ngudng hoat
dong cua hé théng

v

DPanh gia rii ro khi hiu
Xéc dinh d6 nhay khi hau cta hé théng
Thiét 14p ham phén tmg cua chi thi hoat
dong cta hé thong d6i voi sy thay doi cia
khi hau
Xac dinh cac trang thai khi hau lién quan
dén viéc ra quyét dinh ti vu.

v

Chuyén tii thong tin dv tinh khi hiu
Xac dinh trang thai khi hau tuong lai dua
vao két qua du tinh khi hau
U'dc tinh x4c suit twong dbi cia cac trang
thai khi hau

Hinh 2. So do cdc budc thuc hién DS
(Brown et al., 2012)

3. PHUONG PHAP NGHIEN CUU

3.1 Gi6i thi¢u vé huyén Krong Pa

Krong Pa 1a mot huyén nim & phia tdy nam
tinh Gia Lai, thudc hé thong luu vuc séng Ba
(LVSB), bao gdm thi trdin Phu Tuc va 13 x4
truc thudc. Téng dién tich tu nhién ctia huyén
khoang 1.623,66 kmz, dan s sinh séng tai
huyén 14 79.640 nguoi, chii yéu 1a dong bao
dan toc thiéu sb, da sd séng bang nghé ndng
nghiép. Khi hdu huyén Krong Pa mang tinh
chit nhiét doi hoi kho, nhiét do trung binh
nhiéu nim khoang 25°C, mia mua dién ra tir
thang 5 dén thang 11, mua kho tir thang 12 dén
thing 4 nim sau, lugng mua trung binh nhiéu
nam 1.232 mm.

Mat d6 song sudi cia Krong Pa khong 16n.
Huyén bi chia cit thanh 2 ving boi dong séng
Ba chay tir tdy xudng dong (cong thong tin dién
tir huyén Krong Pa). Trong nhitng nim gan day,
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Krong Pa chiu nhiéu thiét hai gy ra boi tinh
trang thiéu nuéc giy ra (Vién QHTL, 2018).
Ban d6 huyén Krong Pa dugc thé hién ¢ Hinh 2.

BAN DO DIA GIGI HANH CHINH
HUYEN KRONG PA- TINH GIA LAI
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Hinh 3. Ban d6 Huyén Krong Pa
(Nguon: Cong théng tin dién tir huyén Krong Pa)

3.2. Chi thi va ngudéng hoat dfng cua
hé thong

Chi thi hoat dong 1a mdt dai lugng dugce lya
chon dé danh gia mic dé hi¢u qua trong hoat
dong cuia hé théng. Trong nghién clru nay, dé
danh gia tinh trang thiéu nudc trén dia ban
huyén Krong Pa - tinh Gia Lai, muc dam bao
cép nude duge lya chon lam chi thi hoat dong
cta hé théng. Mirc dam bdo cdp nude (R, tinh
theo don vi %) 14 tan suit dé cho cac yéu cau vé
nude cip khong bi pha hoai. Mitrc dam bao cép
nude thuong duge danh gia bang ty 1& phan
trim thoi gian dam bao nude cip trong toan bd
thoi gian tinh toan.

Do d6, ngudng hoat dong chinh 1a nguong
dam bdao cdp nuée cia hé thong (Rinreshold),
day 1a gia tri mirc dam bao cip nudc tdi thiéu
ma hé théng ¢ thé chép nhan dugc, hay ndi
cach khac, néu mirc dam bao cip nudc trén hé
thdng xudng thip hon gia tri ndy, mirc thiét

hai cua céc nganh st dung nudc dat dén
ngudng khong thé chdp nhian dugc. Cé nhiéu
phuong phap xac dinh ngudng hoat dong cua
hé thdng. Bai bao nay sir dung phuong phap
xac dinh ngudng cua hé théng bang cach lya
chon modt ndm han dién hinh 1am nidm han
ngudng, tur day, thong qua md hinh mé phdng
hé théng s& xac dinh dwgc ngudng dam bao
cap nudc cua hé thong.

3.3. Thiét 1ap m6 hinh md phéong hé thong

Hé théng TNN huyén Krong Pa thudc hé
thong lwu vyc séng Ba (LVSB). Bé danh gia
tinh trang thiéu nudc trén dia ban huyén Krong
Pa, nghién ctru d tién hanh can bang nudc trén
toan LVSB sau d6 trich két qua cia cac nat
thudc huyén Krong Pa dé phan tich.

Nghién cuu sit dung mdé hinh Mike Nam
(DHI, 2015) & mé phong nudc dén trén céc
nhanh séng LVSB, phan mém Cropwat 8.0 dé
tinh toan nhu cau nudc ciia cac nganh sir dung
nude va md hinh Mike Hydro (DHI, 2017) dé
can béng nudc trén toan luu vue. Sau do, két
qua cua cac nut nhu cau nudc trén dia ban
huyén Krong Pa duoc trich dé phan tich.

TLV. S. Ayun
TLV. Thuong nguén S. Ba

4 H. Dik Srong 3B

§> TD. Pik Srong 3B

IRR24

N r[RRZij

A

TLV. Krong H’Néang
TLV. Khu giira 2

Hinh 4. So' d6 cdc nit nhu cau nuée
huyén Krong Pa
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a. S6 liéu sir dung:

Céc s6 liéu khi tugng thiy vin thuc do duoc
thu thap tai Trung tdm thong tin va dir liu khi
tuong thily vin bao gom:

- S6 liéu khi tugng ngay, bao gém nhiét do
trung binh, gid, sd gio nang, d6 4m, bdc hoi tir
1980-2015 tai 7 tram khi tuong dac trung cho
cac vung khi hau trén luu vuc.

-S4 lidu mua ngay tai 16 tram mua tir 1980-
2015 dac trung trén huu vuc.

- S6 lidu luu lwgng trung binh ngay tai 4
tram thay vin trén hé thong song: An Khé
(1980-1999), Cing Son (1980 - 1999), Po Mé
Ré (2005-2011) va S6ng Hinh (1980-1995)
dé phuc vu qué trinh hiéu chinh kiém dinh
mo hinh.
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Hinh 5. Sor d@6 tram khi twong thity vin
trén LVSB

b. Phdn viing cdn bang nudc:

Heé théng LVSB dugc chia thanh 8 viing cén
bang nudc, bao gdm 12 hd chira, 45 nit tudi, 8
niit cip nudc cho cac nganh sir dung khac va 10
nut thuy dién, véi hién trang cong trinh thuy lgi
nam 2016 (Vién QHTL, 2018).
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Hinh 6. Phén ving cdn bang nwéc LVSB

Trong d6 Huyén Krong Pa thu¢c Vung khu
giita 1 bao gébm 4 nat tudi (IRR23, IRR24,
IRR25, IRR26), 1 nit cap nudc cho cac nganh
su dung khac (WSP_KGI) va 1 nat thay dién
(Tb_bak Srong3B).

c. Thiét lgp mé hinh Mike Nam.:

M6 hinh Mike Nam dugc hi€u chinh kiém
dinh cho 3 tram dai dién cho 3 vung khi hau: Po
Mé Ré (song Ayun) dai dién vung Tay Truong
Son, An Khé (thuong ngudn song Ba) dai dién
vung Trung gian, Song Hinh (trén song Hinh)
dai dién viung Pong Truong Son déu cho két
qua tbt (Nash Sutcliffe tir 0,68-0,81 cho hi¢u
chinh va 0,69-0,77 cho kiém dinh — Bang 1).
Céc bd thong s6 mo hinh tai 3 tram nay dugc st
dung d& mdé phong dong chay cho cic nhanh
song khac trén luu vyce theo 3 viung khi hau.
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Bang 1. Két qua hiéu chinh kiém dinh

mo hinh Mike Nam trén LVSB

Huyén Krong Pa thudc vung khi hau trung
gian, do d6 muon bd thong sO cia moé hinh
Mike Nam tai tram An Khé.

Thoi gian Nash-Sutcliffe , , 3 .
— — d. Tinh toan nhu cau nuoc:
Tram N g s Hi¢u | Kiém 2 . . X o A A A A
Hiéu chinh | Kiém dinh A beé tinh todn nhu cau nude, so li€u vé quy md
cnimn m ’ A [N ’
- ' cua cac nganh st dung nudc bao gom di¢n tich
An Khé 1980-1989 | 1990-1999 | 0,74 | 0,72 re aA A qea s n oA A
tudi, dan so, dién tich khu cong nghiép, dién
Song Hinh | 1980-1989 | 1990-1995 | 0,68 | 0,77 , ., A 1w N £
- tich thuy san, quy mé chan nuéi... dugc thong
PoMoRe | 2005 2006 | 081 | 069 | 1 tiv hign trang nim 2016 (Bang 2).
Bang 2. Quy mo cac nganh sir dung nuée
Nut Quy md
Tudi Lua BX (ha) Lua mua (ha) Ng6 BX (ha) Ng6 mua (ha)
IRR23 290 290 340 340
IRR24 235 235 20 20
IRR25 61 61 95 95
IRR26 460 460 0 0
Cép nudc Dan s6 (nguoi) Cong nghiép (ha) Gia stic/ Gia cAm (con) Thuy san (ha)
WSP KGI1 81.385 0 80.871/ 156.946 55
Thuy dién Cong suat (MW)
bakSrong 3B 19,5

3.4. Phwong phap danh gia tinh trang

thiéu nwéce va xac dinh nim han nguéng cia
huyén Krong Pa - tinh Gia Lai

Dé danh gia tinh trang thiéu nuéc va xac
dinh ndm han ngudng cua huyén Krong Pa,
nhom tac gia da tiép can va tién hanh phong van
cac chuyén gia va nha khoa hoc nghién ctru vé
khu vuce, can by quan 1y TNN cép Tinh Gia Lai,
can bo quan Iy TNN cip huyén Krong Pa va cac
can by quan ly cong trinh thuy loi, thuy dién,
cép nudc sinh hoat trong khu vuc, Kkét hop voéi
viée tong hop thong tin tir cc tai liéu thir cap va
cac kénh truyén thong (bai bao trén Internet).
Két qua dénh gid vé tinh trang thiéu nudc &
huyén Krong Pa duoc phan tich theo céach tiép
can Pong lyc - A'p luc - Hién trang - Tac dong -
Phan vng (Drivers - Pressures - States - Impacts
— Responses, DPSIR)

4. KET QUA

4.1. Tinh trang thiéu nu6c ¢ huyén Krong Pa

- Dong luc (Drivers): Pong luc 16n nhit dan
dén tinh trang thiéu nudc tai huyén Krong Pa
trong nhitng ndm gan day la BDKH va dién bién
bét thuong cia cac hién tuong thoi tiét cuc

doan. Vén duoc vi nhu ‘chao lira’, ‘ron han’ cia
ving Ty nguyén boi cai ning quanh nim, vdi
nhiét do trung binh nhiéu niam khoang 25°C,
trong nhu:ng nim gan day trén dia ban huyén,
tinh trang ning nong c6 xu huéng khic nghiét
hon. Nhiét d cuc doan ngay trong nhitng thang
mua kho 1én t&i 39-41°C, sb ngay lién tuc c6
nhiét do cao tdng hon so vdi nhitng nam trude
day. Song song véi do, tinh trang kho han va
kho han kéo dai cling c6 xu hudng gia ting ca
vé cuong do va tan suét, dic biét vao céc thang
mua kho, dién hinh 14 cac nim 2012 (tong luong
mua nim hon 800mm), 2013, 2015 (téng lwong
mua ndm hon 900mm), lwong mua mua kho chi
dat 30-50mm (két qua phén tich tir s6 liéu thuc
do tram Phu Tuc). Bén canh do, sy gia tdng dan
s6 va muc tiéu ting trudéng cla cic nganh sir
dung nudc ciing 1a dong luc dan dén su cing
thing dung nudc trong khu vuc trong nhing
nim gan day.

- Ap luc (Pressures): Do hau qua cuia BDKH
va dién bién bat thudong cua céc hi¢n tugong khi
hau cuc doan gay han, dong chay kiét trén song
Ba trong nhitng nim gin day co sy thay doi 16
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rét. Khac voi cac khu vuc khac ¢ tinh Gia Lai,
ngudn nude thay thé nudc song Ba trén dia ban
huyén Krong Pa rat han ché, da phﬁn dién tich
nam & khu vure c6 thé dia chat khong chira nude
hodc nude bi nhiém phén va sit nén khong thé
su dung dugc, vi vady kha nang dap ung cua
nude ngam 1a khd nho. Do vay tinh trang suy
giam dong chay song Ba di anh huong tryuc tiép
dén luong nuéc dé cung cdp cho cac nganh sir
dung nudc. Cu thé, dong chay trung binh mua
ki€t dugc cho 1a giam kha ro rét, luu lugng
trung binh thang kiét nhat (thang 4) ciing giam
dang ké, chit lwong nudc trén song trong mua
ki€t cling gidm theo.

- Hién trang va Tac dong (States and
Impacts): Trén dia ban huyén Krong Pa ngoai
cac nganh sir dung nudc chinh 13 trong trot, cap
nudc sinh hoat do thi, cép nude sinh hoat ndng
thon, con c6 cong nghi¢p ché bién (sén, diéu),
chian nuoi va thuy di¢n. Trong cdc nganh su
dung nudc, ngoai nganh thuy di€n, muc do su
dung nude song Ba cua cac nganh str dung nude
14 kha cao do ngudn nude thay thé han ché.

Do cong trinh thuy lgi va cong trinh phuc vu
cép nudc sinh hoat trén dia ban huyén dugc
danh gia 14 c6 mirc d6 hiéu qua trung binh yéu,
sO lwong thiéu rt nhiéu. “Trong s6 50 nghin ha
dat nong nghi¢p, chi cd 3 nghin ha dugc tudi
chu dong, 47 nghin ha con lai 1a tudi “nho troi”
hoac léy nudc truc tiép tor song Ba. Hi¢n tai,
toan huyén c6 54 cong trinh thiy 1gi nhung chi
cd 17 cong trinh su dung c6 hi¢u qua, 13 cong
trinh cho hi¢u qua st dung kém va 24 cong trinh
khong hoat dong. Trong d6 co6 2 hd chira 16n
dung tich trén 3 triéu m® va 2 hd chira dung tich
50-100 m’, tuy nhién chi c6 2 hd nho (d3 duoc
xdy dung lau) 1a dat ning Iyc thiét ké. Ho Ia
M’Lah 13 hd 16n nhat trong khu vuc, niang luc
thiét ké 1a 5.150 ha, tuy nhién trong nhirng nim
gan day, ho chi tudi duoc khoang 430 ha (Can
bd Phong NN&PTNT Huyén Krong Pa, 2018).
Nguyén nhan 14 do hé thong Hau qua Ia trong
nhiing ndm qua, Krong Pa chiu nhiéu thiét hai
gy ra boi tinh trang thiéu nudc, dac biét 1a ndim
2014, tong dién tich bi thiét hai 1a 541 ha, trong
d6 c6 276,4 ha lha bi mat trang, 252 ha cdy hang

niam mat tréng. Nam 2015 téng dién tich bi thiét
hai 1a 948,3 ha, trong d6 c6 273,5 ha lua bi mat
trang va 336,7 ha cdy hang nim mét tring (Vién
Quy hoach thay loi, 2018).

kénh mwong chua dong bo, rat nhiéu khu vuc
h¢ thong kénh muong thiy loi chua téi nén
khong tiép can duoc nude.

Vé cong trinh cdp nudc sinh hoat, trong
huyén c¢6 mot nha may cip nude sach cho thi
trAn Phu Tac va mot sd xa xung quanh. Hi¢n tai
mang ludi duong dng di téi dwgc nhiéu khu
vuc, tuy nhién vi¢c cép nudce sinh hoat chu dong
cho nguoi dan cac khu vuc nay chua mang lai
hiéu qua cao. “Ho (nguoi dan) khéng mudn
ding nuéc may, vi lip dong hd ciing mit miy
trim ngan ddng, roi ding nude may phai dong
tién nita, nén ho thich ldy nudc & song 1én dung
hon” (Can bd nha may cip nudc thi tran Phu
Tuac, 2018). Con ¢ vung ndng thon, nudc sinh
hoat chii yéu tir nuéc song sudi. “Trén dia ban
huyén c6 62 cong trinh cip nudc nong thon tap
trung thi c6 td1 23 cong trinh khong hoat dong,
11 cong trinh hoat dong kém hi¢u qua” (Céan bd
Phong Noéng nghiép va Phat trién nong thon
huyén Krong Pa, 2018). Nguyén nhan 1a do chét
lwong nude khong dam bao, mot sé giéng nude
bi can kiét, co giéng bi hong nhung khong co
ngudn dé bao dudng. “Trén toan huyén chi c¢6 2
thon Quat Luu va Pdng Tinh (thudc xd Chu
Pring) 1a nwdc ngdm dat tiéu chuan dé sir dung,
con lai nudce bi nhiém phén hét” (Can bo Phong
TNMT huyén Krong Pa, 2018). Vi vay, vi¢c su
dung nuéc tir nhitng giéng nay khong dat hiéu
qué cao. “Nguoi dan van chi yéu sir dung nuée
mua va dung gui dé mang nudc tir séng 1én, loc
qua cac dung cu loc tho so va sir dung” (Cén bd
Phong NN&PTNT Huyén). Nhu vay, sy can
kiét dong chay song Ba trong nhirng nim gan
day da gay anh huong truc tiép dén nganh trong
trot va cép nudce sinh hoat d6 thi va ndong thon.

Nganh cong nghiép ché bién sir dung hoan
toan nudc song Ba, tuy nhién trong nhirng nam
gin ddy, cac nha may da dugc trang bi cac cong
ngh¢ xu ly nude tap trung va tai st dung nudc
dau ra nén mic d6 anh huong do tinh trang
thiéu nudc ddi véi nganh nay khong nhiéu. D6i
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voi nganh thuy dién, thay dién Dac Srong 3B di
vao van hanh nam 2012 va thuy dién 3A di vao
van hanh nam 2015. Hai thuy di¢n nay dugc xay
dung trén dong chinh song Ba, trong khi céac
nganh sir dung nudc khac trong dia ban huyén
chii yéu khai thac trén cac dong nhanh (sudi Ea
Dreh, subi IaRMok, subi IaMLabh...) nén khi cac
dap thuy dién dugc xay dung, khong xdy ra tinh
trang tranh chap ngudn nudc. “Hai hd thiy dién
ndy méi di vao hoat dong, ngudn nudc twong
dbi ddi dao va nhin chung, san lugng dién dat
yéu cau” (Can bd Cong ty c¢d phan thuy dién
Hoang Anh Gia Lai, 2018).

- Pdp iing (Responses): Két qua phong van
cho thdy, cac bién phap thich ing vdi tinh trang
thiéu nudc da va dang dugc thuc hién trén dia
ban huyén, bao gom céc 4 nhém nhu sau:

+ Nhom bién phép vé cay trong Va bién phap
canh tac: giai phap chuyén ddi co cau cay trong
phi hop véi diéu kién khi hau va thd nhudng
hién nay dang duoc ap dung rat phd bién. Chinh
vi su han ché ciia ngudn nudc thay thé song Ba
¢ khu vuc nay nén nguodi dan tu thich ing tan
dung t6i da cac mia vu tudi “nhd troi” va cac
khu vuc ven séng dé ldy nudc. Khi nudc song
can kiét, cac khu vuc tréng laa chuyén ddi sang
céc loai cdy trong can hang nim khac nhu dau,
bép, thudc 14, lac... rat linh hoat. Ngoai ra cac
gidi phap nhu 1'J:ng dung cong nghé canh tac st
dung hiéu qua, tiét kiém nudc; nghlen ctru cong
nghé lai tao giéng cay trong moi tiét kiém nudc
tudi va cho ning sudt cao di dwoc 4p dung
nhung chua mang lai hi¢u qua cao.

+ Nh(')m bién phap vé xay dung cong trinh:
bao gdm xay du’ng thém céc cong trinh diéu tiét
nho tao ngudn cdp nudc, dau tu xay dung hé
thong kénh muong dan nu:orc nang cip va mo
rong quy md nhia may cép nudc va hé thong
mang luéi dan nude. Trong thoi gian gin day,
nhém bi¢n phap nay chua dat dugc hi¢u qua
cao, nguyén nhan 1a do Krong Pa von 1a mot
huyén nghéo nén viéc xay dung cong trinh phai
chd von tir trung wong xudng, tuy nhién mirc do
dau tu vao khu vuc nay chua thuc sy cao.

+ Nhom bién phép vé quan 1y van hanh cong
trinh: bao gdém ra soat, duy tu bao dudng cic

cong trinh thiy loi hién c6 nham nang cao hiéu
qud su dung nudc. Trong nhom nay, cong tac
duy tu bao dudng cong trinh thuy loi hién cé
hién nay dugc dia phuong tuong ddi chi trong,
dia phuong di c6 khoan ngan sach c¢b dinh dé
phuc vu cho duy tu bdo dudng dinh ky.

+ Nhom bién phap vé quan 1y sir dung nude:
Trong nhitng ndm vira qua, sau cac dot han han,
UBND tinh, huyén da danh kinh phi hd tro
nguoi dan chiu thi€t hai vi han hén, song song
véi do, dia phuong cling tao diéu kién dé cac du
an trién khai tp hudn, tuyén truyén, huéng dan
nguoi dan ty hinh thanh kha nang dy bao, chuén
bi va thich ung vdi tinh trang han han trong
tuong lai. Cong tac du bdo canh bdo ¢ khu vuc
cling dang duogc ap dung chua hi¢u qua, ngudi
dan trong khu vyc chil yéu trong trot tu phat tir
kinh nghiém dén gian v thong tin truyén miéng
tir cong dong.

4.2. Nam han ngudéng va ngudng dam bao
cAp nuwéc ciia cic nganh sir dung nwéc trén
dia ban huyén Krong Pa - tinh Gia Lai

Céc di tuong phong vin dong tinh Iya chon
nam 2015 la ndm han ngudng cua cac nganh st
dung nudc trén dia ban huyén Krong Pa - tinh
Gia Lai. Tién hanh tinh toan can bang nudc toan
hé¢ thdng LVSB trong nim 2015, két qua mirc
dam bao cép nudc cia cac nut thudoc dia ban
huyén Krong Pa (IRR23, IRR24, IRR2S,
IRR26, WSP_KG1, TD bPakSrong3) dugc trinh
bay ¢ Bang 5.

Bang 3. Két qua cAn bang nwéc cac nit cip
nudc tai huyén Krong Pa

S6 ngay | Mirc dam
STT | Ténnit | Loaimit | thiéu | bao cip
(ngay) | nwéc (%)
1. IRR23 Tudi 82 77,53
2. IRR24 Tudi 48 86,85
3. IRR25 Tudi 56 84,66
4, IRR26 Tudi 77 78,90
S. WSP KG1 Cép 16 95,62
nudc
6. Tb bak Thuy 62 83,01
Srong 3B dién
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Péi voi mdi nganh st dung nudc, lya chon
niit trong dia ban huyén c¢6 mirc dam bao thip
nhét 1am ngudng dam bao cip nudc ciia nganh
d6. Nhu vay, Kkét qua lya chon ngudng dam bao
cap nudce cho cac nganh str dung nude ¢ huyén
Krong Pa duogc trinh bay & Bang 6.

Bang 4. Nguomg dam bio cip nuéc cho cic
nganh sir dung nuéc tai huyén Krong Pa

Nganh Ngir(")’ng (?ﬁm bao
cap nudc (%)
Cép nudc tudi 78
Cép nuéc cho cic nganh 96
su dung khac
Thuy dién 83

4.3 Tinh toan cin bang nuwéc cho thoi ky
nén (1986-2005) trén dia ban huyén Krong
Pa - tinh Gia Lai theo cach tiép cin ngudng
dam bio cAp nuéc ciia hé thong

Sau khi xac dinh ngudng dam bao cAp nudc
cua cac nganh st dung nudc trén dia ban huyén
Krong Pa, bai bao tién hanh tinh toan cin bang
nude hé thong LVSB trong thoi ky nén (1986-
2005) nhdm xac dinh cic nit & huyén nay c6
mirc dam bao cip nude thap hon ngudng di xac
dinh duoc. Két qua thu dugc trinh bay ¢ Hinh 3.

Mtrc ddm bdo cap nudec tai cdc nuat trén dja ban
huyén KrongPa trong thdi ky nén (%)
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Srong 3B

Hinh 7. Két qua mikc dam bdo cap mude tai cdc
nut tai huyén Krong Pa trong thoi ky nén

Nhur vay ¢ thé thdy, cac nut cip nudc cho cac
nganh str dung khic va nut thiy dién déu nim trén
ngudng dam bio cip nudc cia cic nganh niy.
Trong s0 4 nit tudi trén dia ban huyén Krong Pa, chi
c6 1 nit IRR23 13 mirc dam béo cap nude dat dudi
ngudng dam béo cip nude clia nganh véi mic thiéu

hut khoang 7%. Nat IRR23 chinh 1a nhanh subi Ea
Dreh, cung cip nudc tudi cho 630 ha ciy trong.

5. KET LUAN

Trong bdi canh tinh khong chic chin cua cic
két qua dy tinh khi hdu tir cic m6 hinh khi hau
toan cau, bai bao nay da giéi thiéu cach tiép can
Decision Scaling trong dénh gid tic dong cua
BDKH dbi voi hé théng tai nguyén nudc, trong
d6 két hop giita cach tiép can tir trén xudng va tir
dudi 1én. La mot phan trong nghién ctru danh gia
tac dong cua BDKH dén hé théng TNN trén dia
ban Huyén Krong Pa theo cach tiép can nay, bai
bao phan tich tinh trang thiéu nudc trong nhiing
nim gan day trong khu vyc bang phuong phap
phong van sau theo cach tiép can DPSIR dbi voi
cac ddi twong co lién quan, tr d6 xac dinh
ngudng hoat dong ciia hé thong. Tur d6, bai bao
danh gia tinh trang thiéu nudc trén dia ban huyén
trong thoi ky nén (1986-2005) theo ngudng hoat
dong cua hé thong da xac dinh. Két qua cho thiy,
trong nhitng nam gan day, BDKH va dién bién
bét thuong cta céac hién tuong khi hau cuc doan
gay han da gay ra su suy gidm dong chdy song
Ba ca vé sb lugng va chét lugng vao mua kiét.
Su gia ting dan sd va sy ting trudng cla céc
nganh str dung nudc ciing gop phan gy ap luc
dén can can bang nudc. Hau qua 1a tinh trang
thiéu nuéc dién ra nghiém trong tai huyén Krong
Pa trong nhitng nim qua. Trong khi h¢ thong
thiy loi va hé thong cdp nudc sinh hoat chua
ddng bo, cac nganh bi anh hudng nhiéu nhét 1a
ndng nghiép va cap nudc sinh hoat nong thon.
Nhiéu giai phap thich ing da dugc ap dung, tuy
nhién giai phap chuyén d6i co ciu cdy trong
dugc nguodi dan 4p dung hiéu qua. Nam 2015
dugc lwa chon 1d nim han ngudng ciia hé thong.
Thong qua mé hinh Mike Hydro cho toan bo hé
thong LVSB, ngudng cua cic nganh st dung
nude duoc xac dinh, cu thé nganh nong nghiép 1a
78%, nganh cap nudc 1a 96%, nganh thuy dién 1a
83%. Két qua tinh toan can bang nudc trong thoi
ky nén cho thiy, cac nut cdp nudc va thiy dién
déu dat trén ngudng hoat dong cua cac nganh
nay, da phan cac nat tudi ciing dat trén ngudng,
c6 mot nit tudi & nhanh subi Ea Dreh thap hon
ngudng cho phép khoang 7%.
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Abstract:
APPLICATION OF REGIONAL CLIMATE MODEL TO PROJECT EXTREME
CLIMATIC EVENTS AND THEIR IMPACTS ON WATER RESOURCES IN
THE DONG NAI RIVER BASIN AND VICINITY AREAS

This paper introduces Decision Scaling approach to assess impacts of climate change on water resources
system in the context of uncertain climate change. As a part of the study on assessment of impacts of climate
change on water resources system in the Krong Pa District - Gia Lai Province using this approach, this
paper analyzes the water shortage in this area in recent years in order to identify performance thresholds of
the system, and then assesses water shortage situation in the district during baseline period (1986-2005)
according to the performance thresholds. The results show that, water shortage is serious in the Krong Pa
district in recent years. The year 2015 was selected as the drought-threshold-year of the system. Via Mike
Hydro simulation, performance threshold for different water sectors are identified: reliability of 78% for
agriculture, 96% for water supply and 83% for hydropower. The result of water balance in baseline period
shows that while all water supply and hydropower nodes are over the performance thresholds, one among
four irrigation nodes is lower than the performance thresholds.

Keywords: Climate change impacts, Uncertainty, Climate Models, Top-down approach, Bottom-up
approach, Krong Pa District
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