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Abstract: Not long ago, the U. S. National Research Council (NRC) published a study report about the
uncertainty in weather, climate and hydrological forecasts. The report emphasizes the importance of com-
municating uncertainties associated with these forecasts to users in their specific applications. Otherwise,
without quantifying its uncertainty, a forecast is incomplete. The publishing of a Chinese translation of
this book is currently under the way. At the moment before the Chinese version is released, this paper
would like to take this occasion to contribute a comprehensive review as well as some discussions to read-
ers, which cover the following four aspects: (1) Why is uncertainty in all hydrometeorological forecasts in-
herited to be intrinsic? (2) What general goals should be set to successfully deal with the uncertainty in
solving real world problems? (3) To accomplish these goals, what efforts have to be made and coordinated
within the entire weather-related enterprise including government, research community and industries or
end-users. (4) Finally, the efforts and roadmaps planned so far by the American Meteorological Society
and NOAA in dealing with the forecast uncertainty are briefly introduced for reference. Via this paper, it
is hoped that more people will pay attention to the importance of communicating the forecast uncertainty
and work toward reforming and improving weather-related forecasts and services to benefit the entire
society.
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Fig. 1 Two 4-day sea-level pressure forecasts of UKMet Office’s united model (unit;hPa)

(a;) and (b;) are the two slightly different initial conditions;

(ay) and (b;) are the two corresponding 4-day forecasts
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proposed by the AMS Ad Hoc Committee
of Uncertainty in Forecast (ACUF)

NRC 14 % F LG . NOAA Wi ~r T “Fidk R~



%Al

RIS - TR DA TR R X 4 R A A A A A 391

e MRS K Eg 5 /N4 ” (NWS Forecast Uncer-
tainty Service Evolution Steering Team, NFUSE) ,
/NG H NOAA P304 2 ML LR B A X
AL RIRICERA . A WEAL 5, X A2 iR
AR NOAA P82 HLAG XF F 4 A 5 7 2 77 i il
JIR 55 19 7 A= AR R A R R RS AR 0 A 2 R
NRC e 5 By B . X AS/NH B 4 L 72X 351 A
TR A B M A8 5, NOAA B & IR J) 6
NWS H#ij if 7 gl i 7+ 90e 09« AR . 3h 4b 22
ARG (AWIPS) LA Jin kb 25 745 A 1 5 A5 B 2
AE. SREMUE R (FAA BT — % RABIR &
4t (NexGen) T 3] s 5 98 1 U4 58 619 N 41k
(6D cube) : B 7 =4k =3 ], —ZE WS ], — 428 5 5b,
I T RS R e . BRI R R
R 25 KA TR A B

5 %5 1B

YETFE Y T T 05 A R AR O A R X
b 55 BRI A9 =52 " GE I L E 1) PR 25K
OBl 25 11 DR T 22K g 31 92 A I AE £OR R T
O PR SR 6 X TR P A TR L
Rt 5 ALl Sk A5 A Sy B 2 K

A SR AEA AR K B UG AN 1
75 Wt e A A T vk IR T B N5 P A
AR X AN 5 AR SO B B R A AL F A
il AR T B S8 3 o AR AT X 41 A 1
PEPE R B RE S KA Sk AR . A Ak AN
P IR 52 36 TR » S48 A it 5 9 [ P 5 B4 AR
KMFERTT S SR RS R R H T8 B IR E & A6
BirBe. St IR E AR B4 A B 2
Wiz WA 56 [ St A AR R[] BF ) 32 R AF % AR Ik
(1 Al D L P R e B X A [ A UL A A 2
F7 805 5 GETE T HAl 20 SR 5 KA1 2 PR BN
T A 15 52 36 TR A AR 5% 08 17 60 2 4 5 iy 1T » AR
W S 24 b VAR G e R IO X R AR A AR A A 1 R
P o DT figp R A ) i 387 R iy i 7 BRI Bk £ 9
FORURAE A B AE x4k 2 3 R AR T 3d 1 K 2
PTG B2 e 18 AR A B M kB T Ak 2
28 g Fl A ATl XS

&% ik

[1] Charney J. Fjortoft R, Neumann von J. Numerical integra-
tion of the baratropic vorticity equation[ J]. Tellus, 1950, 2;
237-254.

(2] M. AR GO BUE BRI ] U4 .2007.33(8) : 3-11.

(3]

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Lorenz E N. X33k, X 20 5E , P2 P A 3. IR AR [M].
et Gt 1997214,

Haddli. RAB%FPAEgtE 52 4EIM] dbat: K5
f 4t . 2002:204.

WIS Ad. S22 KRR GE PR 5T A0 0] R 2R 1 28 IKURT o ] 2 W
[M]. dbnt: LML 1998 465-469.

KA PR, KRABME S RITH 5 2GRN ZRET] R
%,2010,36(1); 1-6.

Wilks D S. Statistical Methods in the Atmospheric Sciences
[M]. New York: Academic Press. 2005: 627.

KR R, B TOUHR 1) A0 A TR e 8 i S At RIRER A
Bk R A ke A (], K%,2010,36(11) ; 1-11.

FEE XL B TR 1) A R TR e 7 I R R R
TR AR AR A LT . <42 ,2010,36(12) :10-18.

T8 0E ™ ep o ORI AR SRR I R AU B AR R LT .
K4%,2006,32(4) 3-8,

U. S. National Research Council. £ 7K #f , 25 1%, 58 3% Wil . %
IE - 5 AN R M AR SR AR TR A o T A sk SR ML
Jemt: A RA . 2010.

Lorenz E N. Deterministic nonperiodic flow[]J]. J Atmos Sci,
1963, 20. 130-141.

Lorenz E N. A study of the predictability of a 28-variable at-
mospheric model[ J]. Tellus, 1965,17. 321-333.

Lorenz E N. The predictability of a flow which possesses
many scales of motion[J]. Tellus, 1969, 21 289-307.
Beven K. Changing ideas in hydrology-the case of physically-
based models[J]. J Hydrol, 1989, 105: 157-172.

JAF. RABENLS ¥ 5 WA ELT ] AR #2005,
63(5): 806-811.

Schaake J, Hamill T, Buizza R, et al. HEPEX: The hydro-
logical ensemble prediction experiment[ J]. Bull Amer Meteor
Soc, 2007,88: 1541-1547.

U. S. National Research Council. Fair Weather: effective partner-
ships in weather and climate servicesl M]. Washington D C: The
National Academy Press, 2003; 238.

Murphy A H. Decision making and the value of forecasts in gen-
eralized model of the cost-loss ratio situation[J]. Mon Wea Rev,
1985, 113: 362-369.

KA. S TR A BUR FET R LT ). BT R4 ¥ 4, 2002, 13
(1): 16-28.

Pielke R A Jr. Who decides forecasts and responsibilities in
the 1997 red river flood[J]. Appl Behav Sci Rev, 1999, 7.
83-101.

Tracton M S, E Kalnay. Ensemble forecasting at NMC: practical
aspects[ J]. Wea Forecasting,1993, 8. 379-398.

Du J, DiMego G, Toth Z, et al. NCEP short-range ensemble
forecast (SREF) system upgrade in 2009[C]. American Me-
teorological Society 19th Conference on Numerical Weather
Prediction, 2009, 4A, 4. [available online at http://www.
emc. ncep. noaa. gov/mmb/SREF/reference. html]

White Paper on proposed way forward for the ad hoc committee on
uncertainty in forecasts. EB]. 2007. [available online at http://
www. ametsoc. org/boardpges/cwce/docs/ BEC/ ACUF/2007-09-
White-Paper. pdf]



