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Forecasting Water Storage Level of
Agricultural Reservoirs
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Agricultural reservoirs in Korea

(Source; KRCC, 2011)

Managed by Managed by Total
Agricultural KRCC City

Facilities

Count Area(ha) Count Area(ha) Count Area(ha)

) 340984 112327 453311

Resenvoirs 3363 (654%) 14206 393%) 17,569 (562%)

: : 166142 34611 200753
Pumping Stations 4077 319%) 3390 121%) 7467 249%)
) 13669 138742 152411

e 28 26%) ZEatll 486%) A (189%)

Total 13327 520795 55997 285680 69324 806475

«  62% of total water resources are used for agricultural water (2007)

« 80% of agricultural water are used for paddy irrigation during Apr-Sep.

« 80% of irrigation water for paddy areas are supplied from agricultural facilities
« 56% of total irrigated areas are supplied by agricultural reservoirs
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Time-series of seasonal forecast

« December precipitation forecast, 1-month lead time
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Seasonal Forecast Application for Kicheon Reservoir

O wateshed o Kijcheon reservoir

— Watershed area: 755 ha
Land use
B Urben — Irrigation area: 270.7 ha

&gricultural

B Forest
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HOMWRS: Hydrological Operation Model for Water Resources System



Seasonal Forecast Application for Kicheon Reservoir
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« 1996 shows good agreement in storage level

« Underestimation of precipitation on May, 1997 resulted in
overestimated water supply and underestimated storage level
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Monthly storage level forecast at Jun. 20
(462 Reservoirs, forecast issued at Jan. 15)
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Storage level using forecasted weather

Dry years are underestimated

Forecasted Monthly Weather

Forecasted Monthly Weather

120
1995 y=0.5057x+50.928
100 oo ooiima
o % .\ ; z.‘ )
80 . ’? e
o o
‘ @ .’. ..
60 '@ ' ’l’! [ 4
| ® ‘ ®
.’ o o0
40 >
oe® ©
200
®
0oe

0 20 40 60 80 100 120
Observed Weather

120

2000 vy =0.3651x+66.74

R*=0.3663

[#:]
(=]
L
Forecasted Monthly Weather

) ~ =]
o o o
o0l 00000

o
o ®

20 40 60 80 100 120
Observed Weather

Storage level using observed weather

Forecasted Monthly Weather

120
2006 vy =0.8664x+12.644
100 RE=0.7% @ 09
g.-’h'
80 ® ) 3
- .. ®
60 . °
] e ® g ® [ ]
40
» L
® . )
20 °
0 e

0 20 40 60 80 100
Observed Weather

120

2010 y =0.886x+ 11.61
R*=0.953
100 %-'
® o
e o
80 8¢
e -
® .
60 9.
e®
40 5 4
20
0oe
0 20 40 6D 80 100

Observed Weather

Result of monthly storage level forecast at Jun. 20
(462 Reservoirs, forecast issued at Jan. 15)

Wet years are overestimated

120

120

Forecasted Monthly Weather

Forecasted Monthly Weather

120

g

40

20

120

100

80

60

40

20

1998 1y =0.6514x+34.734

. R-06676.....
o\o

20 10 60 80 100
Observed Weather

2003 | =1.392x-41.643

R*=0.5528 l
®

oo
) .‘ !

20 40 60 80 100
Observed Weather

120

120



Drought alerting for June 20, Reservoir Level

2]
(falluys)

ifoa

kS

%

served Forecasted

Ob



Forecasted weather

Observed weather

Drought alerting level for Jun. 20 based on daily modeling
(branch Level, forecast issued on Jan. 15)
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Seasonal Forecasting of
Water Quality

APCC

APEC CLIMATE CENTER

Pacific Warm Pool (PACWARM) with 6-month lag and T B_IMA
.
= \%Y 0
Development Of an lntegrated MethOd for Long term ater Quallty the Atlantic Tripole SST EOF (ATLTRI) with 3-month lag Mar S F
" B_IMA
Prediction Using Seasonal Climate Forecast were selected 10 predict temperature in September and | - B AT
October, respectively. As a result, the ITR method was ape | ¥ \\Il r:‘,\tp
T v e cauan a2 .3 g w3 A
Jaepil Cho', Chang-Min Shin?, Hwan-Kyu Choi?, Kyong-Hyeon Kim?, Ji-Yong Choi’ S sclected to forccast precipitation levels in July and o — B_HMC
TDAPS
'Research Department, APEC Climate Center, Busan, 48058, Korea temperature levels in September and October, When MWR May | ¥ — WS T TGV
5 *National Institute of Environmental Rescarch, Incheon, 22689, Korca model selections are available, Overall, the SBC method, .3 i 1 o1 —
*Seoul National University, Pycongchang, 25354, Korea . 1
¢ crsity, ¥ycongce £ - which is based on dynamic prediction data, shows the ol L2 C_Lag C Lag 1 PNL
v 2 > dopcs ul 4 T
Correspondence to: Jaepil Cho (jpcho89(@gmail.com) highest model selection and is followed by statistical 1 :: j::: T: :.2::: : M_POAMA
10 downscaling methods such as MWR, and CIRATR. The Aug | 4 ?‘ ]!»l‘:l'l('. M CWE
Abstract. The APEC Climate Center (APCC) produces climate prediction information utilizing a multi-climate SBC method shows the highest selection of models for 1- 14 wcer P —
P M_PNU B_PNU
model ensemble (MME) technique. In this study, four different downscaling methods, in accordance with the month lead temperature prediction for September with 6 || m_PoAmA B_FNU
N . B_GDAPS_F —_——
10 degree of utilizing the seasonal climate prediction information, were developed in order to improve predictability models, while the MWR method shows the highest sep B_HMC BaDAPs B | DR F
. PP . B_IMA B_NASA N
- - . . - : . ! B IMA
and to refine the spatial scale. These methods include: 1) the Simple Bias Correction (SBC) method, which directly selection of models for l-month lead peecipitation r B"f:}‘ . \l‘:‘_ f_“(_m H_NASA
o g : 15 prediction for September with 3 models. Figure 3 shows an sioan | B_PNU
uses APCC’s dynamic prediction data with a 3 to 6 month lead time; 2) the Moving Window Regression (MWR) ) . T MARA C_Lag
example of spatial distribution of the three predictors that 51 - TET T
o ic ilizes dv s prediction data: 3) the Climate ex Regress ™ o 5 N = — P LA
method, which indirectly utilizes dynamic prediction data; 3) the Climate Index Regression (CIR) method, which have been selected by the MWR method for 1-month lead p— 5 :;'[j:r: P
predominantly uses observation-based climate indices; and 4) the Integrated Time Regression (ITR) method, precipitation prediction for September. Oct | 'l“ 1;-‘\"'1‘_' B NASA B '("L‘j‘: F
% 3 3 ; el B_PKL
15 which uses predictors selected from both CIR and MWR. Then, a sampling-based temporal downscaling was LMSC_CANGMG C Lag
. e ) - B_PNU
conducted using the Mahalanobis distance method in order to create daily weather inputs to the Soil and Water g P B PNU B :"r’:\"f f B IMA
o ! : B_POAMA
- R . ’ : " No B_IMA gy
Assessment Tool (SWAT) model. Long-term predictability of water quality within the Wecheon watershed of the . M_MSC_CANCM3
T B_POAMA
Nakdong River Basin was evaluated. According to the Korean Ministry of Environment’s Provisions of Water 1 R
Quality Prediction and Response Measures, modeling-based predictability was evaluated by using 3-month lead e | P M_PNU ".;f",'li“:."
M_MSC_CANCMY
; . . e M_POAMA
20 prediction data issued in February, May, August, and November as model input of SWAT. Finally, an integrated 1T B FOAMA
. o o i S g - R WP SR SO ali » e Aliees P: Precipitation, T: Temperature, B_: simple bias correcti
approach, which takes into account various climate information and downscaling methods for water quality on (SBC), M._: Moving Window Regression (MWR), C
prediction, was presented. This integrated approach can be used to prevent potential problems caused by extreme “ C"m"“‘#j"i‘:-“ Regression (CIR). 1_: Integrated Time Reg
30 ression ( ]
climate in advance.
20 Figure 3: Spatial distribution of selected variables by the An evaluation of predictability when issuing forecasts
NCEP, PNU, and POAMA models for 1-month lead every month was conducted, as shown in Figure 4. For
P ion pi in ber (yellow indicates mast
1 Introduction management because they allow for these managers to :“‘l“‘l'z:'"""'z::'l';‘)“"“"ﬂ ke cross-validation precedures example. when we predict precipitation levels in August
rom R A 35 during the month of July, all three prediction results
35 Demand fi s Sess. g implement proactive water quality control management 25 Tabie 3. Sedocted & N tod and modes T N
28 mand from water resources managers for scasona X " - \ 25 Table 3. 8 ownscaling method and models for eac (including 1-month lead prediction issued in July, 2-month
) . techniques, ¢ importance of utilizing long-term .
climate prediction information with a lead-time of several q e 8 8 month according o different lead time and variables. lead prediction issued in June, and 3-month lead prediction
: forecasts for proactive management of water quality is MontHVar| 1 muonth lcad Smonith lead Imonih ead ) ) . )
months is increasing as this information can provide key P ¢ quatity ’ B IMA issued in May) can be used. Figure 5 illustrates an
35 becoming more important, particularly in non-point source D POAMA evaluation of oredi s i’ . of
knowledge on issues like long-term dam inflow and water 1 pe P ) Pe ) B GDAPS F evaluation of predictability using a simple average of
. . llution cases. Non-point source pollution flows into the - B ; 40 multi-model predictions.
quality prediction information. Long-term water quality P Po P T ::{:: E::t:’:: BPOAMA MO P
30 forecs are particularl ; atershed water bodies during rainfall events and gradually induces M POAMA
30 forecasts are particularly important in watershe a5 T CWE O T
4

I
International Association of Hydrological Sciences Red Book series



APEC CLIMATE CENTER

Procedure for seasonal water quality forecasting
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Study Area
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Watershed modeling
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Performance meas
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Monthly prediction of TN and TP Loads

APCC
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Monthly Temporal Correlation Coefficient

Total Nitrogen (TN) Total Phosphorus (TP)
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Dam Inflow Forecasting

,.—__-_4' J. Korea Water Resour. Assoc, Vol. 49, No. 5 (2016), pp. 361-372 pISSN 1226-6280
@ doi: 103741/ TKWRA 201649 5361 elSSN 22R87.6138

One-month lead dam inflow forecast using climate indices based on
tele-connection

Cho Jaepil? - Jung Il Won®* - Kirm Chul Gyium® - Kim Tae Guk®

"Climate Research Department, APEC Climate Center, Busan, Korea
"Water Resources Research Division, Korea Institute of Civil Engineering and Building Technology, Goyang-si, Gyeonggi-do, Korea
“Water Management Center, Korea Water Resources Corporation, Dagjeon-si, Korea

Paper number: 15-098
Received: 1 December 2015; Revised: 23 February 2016/7 March 2016; Accepted: 7 March 2016

Abstract

Reliable long-term dam inflow prediction is necessary for efficient multi-purpose dam operation in changing climate. Since 2000s the
teleconnection between global climate indices (e.g., ENSO) and local hydroclimate regimes have been widely recognized throughout the
world. To date many hydrologists focus on predicting future hydrologic conditions using lag teleconnection between streamflow and climate
indices. This study investigated the utility of teleconneciton for predicting dam inflow with 1-month lead time at Andong dam basin. To this
end 40 global climate indices from NOAA were employed to identify potential predictors of dam inflow, areal averaged precipitation,
temperature of Andong dam basin. This study compared three different approaches; 1) dam inflow prediction using SWAT model based on
teleconneciton-based precipitation and temperature forecast (SWAT-Forecasted), 2) dam inflow prediction using teleconneciton between dam
inflow and climate indices (CIR-Forecasted). and 3) dam inflow prediction based on the rank of current observation in the historical dam inflow
{Rank-Observed). Our results demonstrated that CIR-Forecasted showed better predictability than the other approaches, except in December.
This is because uncertainties attributed to temporal downscaling from monthly to daily for precipitation and temperature forecasts and
hydrologic modeling using SWAT can be ignored from dam inflow forecast through CIR-Forecasted approach. This study indicates that
1-month lead dam inflow forecast based on teleconneciton could provide useful information on Andong dam operation.

Keywords: Dam inflow forecast; Climate indices; Teleconnection; SWAT; Andong dam



Methodology for dam inflow forecast based
on teleconnection
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Selected climate indices for precipitation
prediction

Table 1. Selected global climate indices for forecasting I-month lead precipitation forecast. Lag indicates the number of lagged months,

Month Lst predictor 2nd predictor 3rd predictor
on Index Lag Index | Lag Index Lag
Jan Solar(+) -1 NOI(+) -10 WPO(+) -12
Feb NAO(+H) 12 AAO(-) 4 AO(+) -5
Mar TSA(+) -12 AAO(H) -6
Apr NOI(-) -7 GML(+) -3 ESL(-) -1
May EPO(+) -4 AO(-) -8 NAO(-) -
Jun AO(-) -7 NAO(-) -6
Jul NOI(-) -1 Solar(+) -1 AO(-) -1
Aug WPO(+) 9 GML(+) -6
Sep TNI(+) -11 NP(+) -5
Oct NAO(-) -1 TNA(-) -10
Nov NINA3(+) 2 TSA(+) -1
Dec ESL(-) -1 CENSO(+) -1
Table 2. Selected global climate indices for forecasting I-month lead dam inflow forecast. lag indicates the number of lagged
months.
Month I st predictor 2nd predictor 3rd predictor
Index Lag Index Lag Index Lag
Tan Solar(1) -1 ESL(1) -10
Feb NOI(+) 7 TNA(-) -10 CAR(5) -11
Mar AAO(-) 5 PNA(-) -1 AO() -1
Apr CAR(+) -1 NOI(-) -7
May WPO(-) 12 AO(-) -8
Jun NOI(+) -11 SOI(+) -11
Jul AO(-) -11 PDO(+) -8 ESL(-) -10
Aug GML(+) -6 AAO(-) -5 CAR(+) -6
Sep Solar(+) -4 AO(H) -4 SOI(+) -5
Oct NP(+) 6 TSA(+) 12 EPO(-) 6
Nov NAO(+) -2 NINA4(-) -10 AO(H) -9
Dec NINAIL(+) -1 ESL(-) -3

AAQ s antarctic oscillation, AO is arctic oscillation, CENSQ is bivariate ENSO timeseries, EPQ is east pacific/north pacific oscillation, ESL is equatorial
eastern pacific sea level pressure, GML is global mean land/ocean temperature index, NAO is north atlantic oscillation, NINA3 is eastern tropical
pacific sea surface temperature, NOI is northern oscillation index, NP is north pacific pattern, Solar is solar flux, TNA is tropical northen atlantic

index, TNI is Trans—Nifio index, TSA is torpical southern atlantic index, and WPQO is western pacific index.
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streamflow (cms)

SWAT calibration and validation
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Fig. 3. Performance of SWAT simulation for calibration period (upper panel) and verification period (lower panel).



Comparison of forecasting skill
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HIGHLIGHTS]

Four different downscaling methods were devel-
oped and integrated into the prototype of EWS in
order to improve the predictabiity.

Long-term predictabiity of monthly precipitation
for the four regions within Bomeo Isiand was
evaluated,

APCC led a two-day workshop in Malaysia,
ineluding hands-on training sessions on statistical
downsealing and prototype

Needs assessmenl for early warning informa-
tion was conducted through fleld surveys with
FBSEUICE MANAgErS.

Monthly precipitation forecasts for dry season
(August to October) over 4 provinees in Borneo
lsland showed good predictabiity less than four-
rronth lead time by showing temporal correlation
coefficients (TCCs) greater than 0.5 in all prov-
ire

.

.
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o
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srespanding author, Email; jpchoBS@gmal com;
Tel: +82-51-746-3904, Fax: +82-51-745-3990,

LEEEETR|  Smoke haze from forest fires s among South-
east Asia’s most sefious environmental problems and these is
a clear naed for a fire and haze early warning system [EWS) for
the region. APEC Climate Center |APCC) has been collect
maonthly dynamic prediction data produced by 16 institutions
and has been producing 6-month lead multi-maodel ensem-
ble MME] climate forecasts every month. In this study, we
developed four different statistical downscaling methods and
assessed the forecast skill of the integrated forecast system
over faur provinces in Bomeo Island. Wa developed a EWS pro
totype in which three-manth precipitation {August to Octobar)
is predicted during April 1o July and the forecasted precipitation
amount is then translated into four fire danger ratings based
on the relationship betwaen precipitation amount and GO,
emission. A neads assessment for early warning information
was canducted through fisld surveys with resource managers
al three provincss in Indonesia. A two-day workshop was held
for the improvement of the EWS. Finally, the forest fire early
rmation on Borneo Island created using the EWS
4 thowgh the hosting server in APGC

Ki 3'."'.' RDSEC danger; seasonal forecasts; statistical down-
ling; ynamical downscaing; seasonal draught

Smoke haze from forest fires s among Southeast Asia’s
most serious environmental problems. Severe buming in Indo-
nesia occurs onfy during years with anomaloushy kow rainfall
Menitoring for these conditions is important, but has kmited
effectiveness because the burning |s opportunistic. As a rasult
measures to prevent these fires and mitigate their impacts
remains limited by the absence of long-ead early warning
system (EWS). Severe burning conditions, therefore. nesd to
be forecast weeks 1o monihs in advance for any prevention
to be effective. In this context, Iitle of the progress made in
seasonal ferecasting has been applied to fre early waming in
Indonasia and there is a clear need for a fire and haze EWS for
the ragion. The preject builds upon current fire danger rating
systems by providing forecasts at a longer lead-time using sea
sonal forecast data maintained at APCC, a time-scale that is
miore relevant and useabis for decision makers. The final objec-
tive of the project is to develop a prototype of fire danger EWS
g field survay resulls and conducting




Why do we need to downscale for forest fire management?
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« In Indonesia, there is a high risk of sever biomass burning when se
asonal precipitation falls below region-specific threshold values (Fie
|d et al., 2008).

goNF T L\} T 2 T T . 30

T ; =
4N - \\‘%- ) - y 4
ka :\“.. \\‘.8 11 : 9.-‘* ’f?'ngK.AL -a: § 5
" o) 4 > 4 &{_
\

o° | Y\ q; { 2 _:_:_-;f 4&‘ |
o \ * (TR e - =y e 3 15
cSUMY\ I ) EP e S G i > e
o, \ \E‘w O QFR_§ 1\\ o ORI, 1 N Thresholds
ol : L-;‘ W\ X Loyt 250

SSUM " adn e R i —— 1 I
8°s | TSI St £ - 4 /j-i_l‘»j”\*\\\ﬁ Stk S [ I
S, & PAP ™ S g S . l :
) ! L ! —Jo =" 200 i i
96°E 108°E 120°E 132°E 144°E — i |
c | |
o) | |
C emissions — GPCP4 L l :
L l |
(o) —_ & | :
|SD © D 100 | |
- ~— +~ C | |
= O O [ | |
a O = (@) |
=2 = Nalll ] e} |
© & = 50 4 I
U = [ o © |
E O .= (@) |
|©) |
) € @
1 — 4] T
q‘ Q— 200 400 B00 a00 1000 1200 1400 1600 1800
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 . . .
4-month total precipitation

Source: Field, R.D., and S.S.P. Shen. 2008. Predictability of carbon emissions from biomass burning in Indonesia from 1997 to 2006, Journal of Geophysical Research, 113.
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Why do we need to downscale for forest fire

® Global climate models (GCMs) cannot simulate climate at the

regional scale

Table: Description of dynamical seasonal prediction models used in the study.

Meteorological Service of Canada
(Canada)
Meteorological Service of Canada
(Canada)

National Aeronautics and Space Admi
nistration
(USA)

Climate Prediction Center / NCEP/NW
S/NOAA
(USA)

Pusan National University
(R. of Korea)

Centre for Australian Weather and Cli
mate Research/ Bureau of Meteorolog

y
(Australia)

MSC_CANCM3

MSC_CANCM4

T63L31 (AGCM)
1.41°X0.94° L40 (OGCM)
T63L35 (AGCM)
1.41°X0.94° L40 (OGCM)
2°lat X 2.5°lon, L34
(AGCM)

1/3 by 5/8, 27L (OGCM)

T62L64

T42L18 (AGCM)
0.7/1.4/2.8°lat X 2.815°lon, L29 (OGCM)

T47L17 (AGCM)
0.5~1.5°lat X 2°lon, L25 (OGCM)

e
10

10

10

17

30



Evaluation of original GCMs without bias correction
- Time-serie and Scatter plot
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Observation (APHRODITE), Forecast models (1-month lead time)
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Evaluation of original GCMs without bias correction
- Time-serie and Scatter plot (cont’d)
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Spatial distribution of temporal correlation coefficient (TCC)

JMSC_CANCM3

4 MSC_CANCM4
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Temporal correlation coefficient between forecast models and
Observation(GPCP), period: 1983~2005 ASO, forecasted on July

GPCP: Global Precipitation Climatology Project-NASA
(Webpage: http://precip.gsfc.nasa.gov/)



Performance measures (TCC and NOF) for ASO total
precipitation (forecasted on July without BC)
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Two different downscaling approaches
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Dynamical
Downscaling

Comparison [—*

Statistical
Downscaling

Model
evaluation

MME

v

Need
Assessment

Research procedures for 15t year of APN project

Strengths and Weaknesses of Statistical Versus Dynamical Downscaling (after Fowler et al. 2007)%*

Statistical Dynamical

Advantages Comparatively cheap and computationally efficient. Produces responses based on physically

: . — : consistent processes.
Can provide point-scale climatic variables from DNSISRIE DIOceases

GCM-scale output. Can resolve atmospheric processes on a smaller
scale (e.g., orographic and rain-shadow effects in

Able to directly incorporate observations into mountainous areas).

method.
Disadvantages Dependent upon choice of predictors. Computationally intensive.
Does not account for non-stationarity in the Limited number of scenario ensembles available.

P : lationship.
RORCICIOEAROICE 0 IRIRtoNaiip Dependent on GCM boundary forcing; affected by
Regional climate system feedbacks not included. biases in underlying GCM.

Affected by biases in underlying GCM. Dependent on RCM parameterizations.

Different RCMs will give different results.

Source: Cooney, 2012, Downscaling Climate Models: Sharpening the Focus on Local-Level Changes, £nviron Health
Perspect 120:a22-a28



Dynamical Downscaling Experiment
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» Dynamical downscaling using the
Weather Research and Forecasting
(WRF) model

Source: WMO

| Domainl_ | _ Domain2 __

Horizontal grid 138 x 112 283 x 145
ution
Vertical layers 28
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= Physical options CAM scheme
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Noah land-surface model

cesmaApCe
2006/5/27 ~ 2010/8/31 (JJA)
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Development of EWS Prototype
- Overall structure-

APEC CLIMATE CENTER

_____________ Donwscaling .- ______

. o AN
/ \
. | GCM 1 - SME —— o \
1 v \
- m m »
o [eam2 SME}*E: g
1 _ lebs I
' | GCM 3 - SME | 228 =~
! . 9] S I
I : 58 |g 1
O | .
i | GCM N - SME |—— VY '; > é ! JPETTET Early Warning System(EWS)  ____
| c 5 | 4
| (2) e by - Precipitation- .
: 2 & | 1 __ ForestFire __ __Probability of _
~—~ () = 1 . . -y
| L GCM1- SME 2 g = > 5 L relationshio Forest Fire
1 e w
.\ | GCM2-SME —— 8§ £ T | 5
: ‘ '§ c § (] M?X | g
[ GCM 3 - SME }7 o = m P
| oa @ —0— S —p' |
: cw o c
: : s P c o >3 MME : 9
' =54 2 EE oy | &
' | GCM N - SME —— ® & 3 > s 2 5| Moo | ©
: 5 BS__,|&5 i
: 9 (*)] E 'g 2 : \\
! Climate Index 1f—— @ .g g % "'E‘ | e ‘
| |Climate Index 2—— 3 S = > S kS :
| 5= E. !
: ‘Climate Index 3‘ g2 =] |
1 . c w0 = 1
\ E £ =
S ,
> /

\
\ X /
' ‘Cllmate Index N‘i ,
A
N

~ = [

-



(ww) vonendidaid

8 888 8 8 8

~ w wv = m

1000
900
800

o

L0-120
LO-INr
£0-1dy
LO-uer
90-1°0
' 90-Inr
90-4dy
90-uef
S0-10
So-Inf
S0-1dy
SO-uer
¥0-10
vo-Inr
v0-1dy
v0-uer
€0-390
€0-Inr
€0-1dy
€0-uer
70-120
zo-Inr
70-1dy
4 zo-uer
10-320
T0-Inr
TO-1dy
4 TO-uer
00-320
0o-Inr
-4 00-idy
- 00-uer
66-1°0
66-INr
66-1dy
66-uer
86-1°0
86-INr
86-1dy
86-uer
L6-190
M 67101
L6-1dy
L6-uer

: Low

: Moderate

Precipitation

: High
Carbon emission
)

Development of EWS Prototype

- Translating precipitation to fire danger rating
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Development of EWS Prototype
- Translating precipitation to fire danger rating (cont’d)

0 Decide threshold using segmented regression

250

Decide ranges for ‘normal’, ‘low’ and
‘'very low' as equal interval

100 150 200

carbon emission (gC m-2 month-1)

50

50 100 150 200 250 300

precipitation (mm/month)

Decide ranges for ‘very high' and ‘high’ as equal interval



Development of EWS Prototype
- Template for delivering information
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Monthly precipitation for AUG. 1997 - OCT. 1997(barat, 1 month lead-time)

S -&-  Climatology -8 Observed — Forecasted MME
(2]
§ _
-
s & 7
£
E
E o
5 °
i
a
8 8
i °
% -
T T T T T T T T T T T T T T T T T T T T T T T
1996-01  1996-03  1996-05  1996-07 1996-09  1996-11  1997-01  1997-03  1997-05  1997-07  1997-09  1997-11
Year-Month
Forest fire probapbility for 1997
Monthly skil score for JAN. 1983 - DEC. 2007 AUG SEP OCT
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NQOV DEC Very High{100.0{ 32.1| 6.9
cor |0.83]0.81/0.82]0.81/0.78]0.78(0.76/0.76|0.77(0.74| 0.82 | 0.76 High 0.0]25.0 34
nrmse|0.55(0.62|0.56 [0.62|0.62|0.64/0.64|0.6610.63|0.68| 0.57 | 0.63 Normal | 0.0]42.9(20.7
PC |0.96|0.64/0.84|0.76/0.72]0.68(0.52/0.44|0.56/0.72| 0.8 | 0.84 Low 0.0| 0.0/65.5
hss |0.83] 0.4 [0.64]0.33/0.51[0.41/0.35/0.25]0.36/0.33|-0.068/-0.087 VeryLow| 0.0] 0.0] 3.4




SEA Fire and Haze Early Warning System
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Service SEA Fire and Haze EWS

+  Seasonal Forecast

+  BSISO Forecasts Ilntroduction
Haze from forest fires is among Scutheast Asia’s most serious environmental problems. Severe forest fires in Indonesia occur
- Applied Forecast only during years with anomalous low rainfall, causing severe haze in 1982, 1991, 1994, 1997 and 2006. However, measures

to prevent these fires and mitigate their impacts remain limited by the absence of a long-lead early warning system (
Severe buming conditions need to be forecast weeks to menths in advance for any preventative actions to be effective. This
indicates the clear need for a fire and haze EWS.

+  Current Climate Conditions

APCC is proud to present its developed fire and haze EWS which translates 3-month precipitation data into four fire danger
ratings based on the relationship between the precipitation amount and CO2 emissions. It is our hope that this data will be

+ (LK utilized to prevent dangerous forest fires and haze.
N CLIPs
+ ADSS 1 SEA-Fire and Haze Early Warning System (FHEWS)

Barat ¥ P

E-month precipitation Forecast for AUG. 2017 - JAN. 2018 {lssued: 2017.07)
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