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SOLAR CYCLES

The number of severe* space weather storms each year (top) is related to, but not
precisely determined by, short- and long-term patterns in solar activity (bottom).
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SEASONAL CYCLE

The number of Kawasaki disease cases in Japan (red) is slowly rising, for unknown reasons, but is strongly
correlated with the average velocity of winds coming from the northwest (blue) — the direction of central Asia.
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A reassessment of tsunami risks along Japan's
southeastern coast suggests that many towns
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disasters than previously thought. z =

1 4 - R
= E _: ] _g —é Toyohashi _; :
e = : 4 3 205m | 3] nijima
= = o B I g :f297m
_E E _E LD : & Shimoda =
3 £ | Kaiys 245"‘2 Toba 253m
- |- g :203m = 249m
Rirar - é Kuroshio =
E 17.3m ; ; dm = 30 metres.
_§ Highest expected
= = tsunami
2| Kushima =
g 15.8m é New estimate
EE Previous estimate
TRMMI R £ BRI KK E R
.
BABW: EREEARE 2012654 4F, TRMM TRt 150 6 52 M 26 T R
A ORI & PO H1 43 5K S2 R 6 SR A0 AN RFA SN, R I ENEA AR, 2R S TRMMA R T, 5 i R
TR BN A O A RE B 36 5 R I S 0B AT 7 VAL o 5 45 AR o, TRMM LB BEK R, D3RG T o4 K 1K 3-D I 1
AR Y 240 K 2 B DX R XSG 28 1 2003 4P EAT (1 [RI A Al B 45 20 AR T AT o iy DA W Je s R T, i 2 (R X
Bl (Kochi) e RHEUR IR M 14 1mBE N £34.4m., FIIE13km G
% & Nature £ : NASA
= . ‘ . .
S o BR8N AT A5 F 12 HERE T M I K
#y 2014—2020 WA BFREKET, # AT K R <R
EMAEVF, E AR BB R KN £ A R AL AR
5 A& KW HEZARERIBH F o T oA M K0y iE
Tﬁ%irl?@ | 20%, i, 2009 £ E R K > | E AR,
20% EHAE DK 70077 PSSl T LiE 420077 2010—2011 4,
J1701LIZA TARRAE 7 iR 41 T A H K B
ii~§¥i}(é’ﬂ’/ﬁ‘ AN, 2 E AR MR 28 HMEAKRER
X FNER T 700 7. WREFAL BB RAK
ERTEY 2 6% . BR, BRERERRE. 4200 77 DA k.

4 | Advances in Meteorological Science and Technology S&fH%i#R 2 (3) - 2012



453

increase in average
dalily visitors to
metservice.com over
the past 5 years

O

2om
%5 I GO R B e v, S5 AR I 20074 5

4% : metservice.com

Current In-Orbit and Planned NASA/INOAA
Earth Observing Missions

30

2%

20 +

[=]

S ¢ & H oD R P
S FT S S S P

EETETR K HIRIM AR S

FKEB2EGERZEF L2 2 (NRC) EFxf 3 H
AR TR SR, TR, TH SeR R
S EA LG IR, 3 E AR BRI FT S AT
SR, 200942 H 1201143 HNASABLIE oWl T
JEAGlory T AL R ST AHGE I, 4145 26 [ (1 Hh Bk
WM RGN “Re IPud g7 BB Elfh2000
AR e 6 (R Hbasi U I 190 58 DL BORE A IR T

%% : NRC

H&

—

10

11

12

13

14

15

16

17
18
19
20

20

Survey # 5 2%

5]
hE “EEER” EEEEIIRSRIET208 18
— RS #3|
Ba E—1kE SeiE v

“O17” Hig B 25 I PRV ABIE B2 3 b WiliZE  ABER, 1994/03 111
MROR IR 3R LN H FRMHE A%, 1998/08 104
KA TR P A O 25 kLI 1 Halys  PEFRRE, 1974/06 80
BV B & K 3 A2 14 DR KAEREE, 1995/06 76
SEAQR MBI N KL Wi o b A mRAS, 2001/02 64
SR PRI S S5 F RN IE 3 [
WRIAORARANEDOIRITEIOR e mgoem 200002 56
5T
, - e,
e M @ 0% A AT B FLAE i RS i o A4 %, 193508 s
5
T [E Q% d 43 b 7 v IR N 509 HEZE  mIRAE, 200503 52
KF AR e WAT LB AL 7 — e 5 L THEERE (B

TR 52
FIRIE ST 1983/10

1 5 /\\ A 9
l? ?wgéﬁﬁ;ﬁ%ﬁﬂm%%%m Hegrmg  NHHARZAR, 1992/02 50
DA AT
2% (B |

PO B AT FT R S AR AT REJR I B :zfj:f & 46
BB QR HERIE A LN H FRMHE TR G, 1999/02 41
e QR B2 Wil 5 2 W 2 R 170 Wbt R4, 1995/11 39
Qi L AL R A S W a4 v IS B9 1) o
. ERE A%, 199911 37
W
5275 ik e J S R S AR RROR R o

CS 5 , 1985/02 36
i 53 R Bt e s
AR B R )38 VSR S B A RS B NN
. FHREE  ARB2MR, 1996/01 33
KR
F LA T AR SE AR () MRdk L A5ER, 1963/01 32
KA )2 0 LT 5 gkl R ERRE, 1980/03 31
SEHTILRN QR = HRZE B2, 2003/01 29
e R A QR = 40T B KR, 1999/08 29
DG X IR A X G KGR K50 BB KSR, 1994/05 29

%% CNKIY &% K7l & &, 44 #ia:201245A304a Yk
FEZIHRITAKN a‘%“‘é% 20004 PL ok, &
CHRA REF MY GitsER K AKENMLET £ B RAMFTREFH
W, 20104 X EAAAE (& %Fm&ﬁ?;t%% HFEERITAEY
HAZ) MR AR KT —BHRMEL 1100 A, Z 74 %120
9500 A, it 2| zozofﬂ%iﬁ-izu W, EFEZE 12~1501270. HATRE
9500)& 1000 A, 484 m11%, 53 1°C FEIC, %4 1 1OOA YA MR 5 B R
B A BB AT, ) MR m R AT 2474, B A E1359
EX LR, 20106650, KA FEH A%, & To A, EHR#E
BFEALARFHETENY e T T «ABEHFEREGS
8.778 77 % Tho W 413.8% ‘BT A .

Advances in Meteorological Science and Technology S&&HE#RE 2 (3) - 2012 | 5



6

(e
Advances in Met S&T

RS AR & E Al
MR IR P E R E S A

Faptlsk" JE/DRE #8k 6’
(1 b KR BeEbe KRR, LAt 1008715 2 WIER KRR A7, Jbat 100081;
3 HEA G, WESA SR, JEit 100081)

HE. AEIEY ( quasi—geostrophic theory ) , %i‘ﬁ?ﬁii_j EW TR B A E BN W FEM, NEEIZ
MRS EZGEZRBOVHXBENRSTUROBRROTE %, NAT AHERBERARE, BHERERRKSHNZNIER
AREKFIET t["JfMJcﬁ(—mﬂjJ%E’]%F?—P}_k—uéﬁlﬁ#ﬁ‘t?’iﬁﬂﬁriz\, Ro MEHbEE HRRAMMRIS RN, HHhiEEe
REETEZHFHSNIEEENN. BYAEYEF=AEE (8. 2. RETE) 2 LNZENASHHFER
%A, RLERSHNFENZD. o TR EGEFREMNRBINER, EEETRMRELEEREANTRET, €
NSt ENHIR, BN XGETEBACREIMRE T EEE Ak E (B ENER) , MNEARE
RARAEZBHOT IR RIFAK AL T ERS, AHEERTER T T EEIRARFRANEMHNEBRNRARR
A, MRELRAEENEERRNSE T AREXRRARERNEMNE L, REAHT —EAENRSELLTNER
15 P9 E MEAL U A AR A TR 10 78 SERRTIIR P RS %

X@E: AMENNE, AREXRRRS, SEEXR, REIRR, HiEN

DOI: 10.3969/j.issn.2095-1973.2012.03.001

Theoretical Basis of Weather Forecasting:
Quasi-Geostrophic Theory Summary and Operational
Applications

Tao Zuyu', Zhou Xiaogang’, Zheng Yongguang’
(1 Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871
2 CMA Training Center, China Meteorological Administration, Beijing 100081
3 National Meteorological Center, China Meteorological Administration, Beijing 100081)

Abstract: The quasi-geostrophic (QG) theory is the dynamic basis that forecasters must master to establish a clear idea of
weather forecasting. In this paper, from the two fundamental issues of weather forecasting that are the diagnosis of vertical
movement and the development of weather systems, the origin of the QG theory is introduced. It is pointed out that it is a
historical inevitability of the modern atmospheric dynamics developing from the atmospheric long-wave theory to the multi-level
baroclinic atmospheric numerical model. The inference of the QG equations shows that the QG theory is a complete theoretical
system of atmospheric dynamics, based on rigorous mathematical derivation and physical insight and built on top of the three
laws of physics (conservations of momentum, energy, and mass), so it is the core of the atmospheric dynamics. The forced terms
of omega equation and the geopotential tendency equation show that temperature advection and vorticity advection are the most
basic predictors, which lead to the destruction of geostrophic balance, and make geostrophic equilbrium restored (ie, geostrophic
adjustment process) through the associated secondary circulation, so that large-scale circulation in the slow-changing always
maintains the quasi-level and quasi-geostrophic equilibrium. The QG theory also revealed that the temperature advection is
the basic reason for the development of backward tilted baroclinic disturbance, yet the vertical circulation associated with the
vorticity advection has led to changes in the thermal structure of large-scale circulation systems. Finally, some qualitative rules in
conventional weather maps can be used directly as a QG theory application in the operational weather forecasting.

Keywords: quasi-geostrophic dynamics, large-scale circulation systems, baroclinic development, secondary circulation,
geostrophic adjustment
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Review of Progress of ENSO Studies in the Past
Three Decades

Ren Fumin', Yuan Yuan', Sun Chenghul, Cao Lu’
(1 National Climate Center, China Meteorological Administration, Beijing 100081
2 Jiangsu Meteorological Observatory, Nanjing 210008)

Abstract: As the strongest signal of the interannual climate variability, the El Nifio/Southern Oscillation (ENSO) has attracted
great attention. ENSO not only plays an important role in the droughts and floods over China, and in the anomaly of Asian
monsoon, but also exerts a great impact on the global climate anomalies. The paper provides a review of ENSO research in the
past 30 years, mainly in the following seven aspects: ENSO dynamical theory, ENSO prediction methods, interdecadal variations
of ENSO, classification of ENSO type, monitoring indices of ENSO, the possible climate impacts by ENSO and the status of
current ENSO operations. Recent studies of different distribution types of ENSO have also been summarized in great detail.
Moreover, the paper discussed potential further studies in several topics, such as the monitoring indices of different distribution
types of ENSO and their climate impacts.

Key Words: past three decades, ENSO, progress, review
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Monthly-Mean Atmospheric Circulation and Climate Prediction

Wang Shaowu
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Abstract: History of studies on long-range weather forecasting is reviewed, indicating that long-range “weather” forecasting

is impossible. “Climate” is the unique target in monthly to seasonal predictions. Constructions of monthly-mean atmospheric

circulation open a door on climatic prediction, and provide an important means in practice of prediction.
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Analysis of Autumn Rainfall Characteristics
and Its Causes in West China in 2011

Li Ying, Li Weijing, Ai Wanxiu, Chen Yu
( National Climate Center, China Meteorological Administration, Beijing )

Abstract: Since the autumn of 2011, there has been obvious precipitation in northern areas of West China, Huang-Huai and
southern areas of North China, which is characterized by high local intensity, long duration and serious disasters. The formation
of this precipitation is mainly due to the SST of the middle and east Pacific Ocean abnormally lower, which was effected by the
La Nifia events and results in anomaly cyclone and anticyclone gyre circulation pattern in the Northwest Pacific and offshore
region. Under such conditions, southwest airflow which moves northward along the Bay of Bengal, keeps strong and joins
southeast airflow from the Western Pacific, thus warm and moist air from the ocean is continuously transported northwards. The
eastern water vapor transport from the western Pacific is significantly obvious and mainly contributes to the significantly more
pricipitation. In the meantine, abnormal trough maintains to the East of Lake Baikal, which guides the cold air frequently to
the north of West China and its northern areas. The main subtropical high, located abnormally north and moving little, results
in the cold and warm air converge and maintains from the northern part of the West China to the Huang-Huai area, causing the
continuous precipitation.

Key words: autumn rainfall in West China, moisture transport, La Nifa events
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The Application Advances of Crop Models, Remote Sensing and
GIS technology in Foreign Agrometeorological Service
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Abstract: Advanced science and technology, such as crop models, remote sensing and GIS, have played an important role in
foreign agrometeorological service in recent decades. In developed countries, they are mainly applied in evaluation of crop growth
condition and yield forecast, assessment and projection of impact of meteorological disasters and climate changes on agriculture
and agriculture management, etc.Crop models, remote sensing and GIS applications are more mature in some countries such as
the United States, France, the Netherlands, Australia and Canada. Firstly, progress of the three-techniques application in foreign
agrometeorological service is reviewed in this paper. Then, Compared with the developed countries, the gaps of application of
advanced science and technology inagrometeorological service in China are analyzed, including the insufficiency of research
and development system and scale, lacking of thorough studies of basic theories, and needing to promote the application of these
techniques.Finally, suggestions for enhancing these techniques, application in China are recommended.
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Research and Operational Advance on Weather Service
Benefit Assessment

Yao Xiuping, Lu Minghui, Zhang Xiaomei, Wang Lijuan, Wang Xin
(Public Meteorological Service Center of CMA, China Meteorological Administration, Beijing 100081)

Abstract: The evolution situation and the prospect about the weather service benefit assessment (shorten as WSBA) is introduced
in this paper. The theories and techniques about WRBA concerned with social benefit and economic benefit are exhibited.
The achievements on WSBA, especially after the foundation of the CMA Public Weather Service in 2008, are showed. It is
indicated that the theory and the technique of WSBA need to be added and perfected because WSBA covers multi-subjects such
as mathematics, statistics, sociology and so on. It also shows that WSBA ought to develop various WSBA products, taking into
account the weather service features in China. Therefore, more attention must be drawn theoretically and practically, and the
talented people are urgently needed.

Key words: weather services, benefits evaluation, advance
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Fig. 1 The local equator crossing time (ECT) and observing
time periods with microwave imager observations from
SSM/I onboard DMSP F-8/10/11/13/15 (blue), SSMIS

onboard DMSP F-16/17 (blue), AMSR-E onboard Aqua

(green), WindSat onboard Coriolis (brown), MWRI onboard

FY-3B (purple), and AMSR2 onboard GCOM-W1 (red).
The ECT of all the DMSP satellite series and Corilis are
indicated on the y—axis on the left and that of all other
satellites are indicated on the y—axis on the right. The ECT
shown is for the ascending node except for DMSP F-8
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Table 1. Launch dates and equator crossing time (ECT)
of the ascending node of DMSP SSM/I and SSMIS, Aqua
AMSR-E, Coriolis WindSat, FY-3B MWRI as well as
GCOM-W1 AMSR-2. ECT changes slowly with time due

to an orbital drift. The ECT presented in this Table is the
time at the launch time

Satellite Sensor Launch Date Return Date ECT
DMSP F08 1987 June December 1991 | 06:15
DMSPFI10 1990 Dec. 1997 Nov. 19:42
DMSPF11 1991 Dec. 2000 May. 18:11

SSM/I
DMSP F13 1995 May. 2009 Nov. 17:42
DMSP F14 1997 May. 2008 Aug. 20:29
DMSP F15 1999 Dec. Present 21:10
DMSP F16 2003 Oct. Present 21:05
SSMIS
DMSP F17 2006 Dec. Present 17:31
Aqua AMSR-E’ 2002 May. Present 13:30
Coriolis WindSat 2003 Jan. Present 18:00
FY-3B MWRI 2010 Nov. Present 13:40
GCOM-W1 AMSR-2 2012 May Present 13:30
i: * AMSR-EB FR&MEERIME F2011 2L A F=##E, BRI, NASA

S5IAXAEETHAMSR-ERPIRES, ZET—HH3E
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Table 2. Channel frequencies observed by SSM/I, SSMIS,
WindSat, AMSR-E, MWRI, and AMSR-2. Here “v”

and “h” represent vertical and horizontal polarization,
respectively

ssm/1 | SsMIS | windSat | MWRI | AMSR-E | AMSR-2
Channel — 1~2 — 1~2 1~2
Frequency — 6.8v, h — 6.925v, h
Channel — — 3~4
Frequency — — 7.3v,h
Channel — 3~8 1~2 3~4 5~6
Frequency — 10.7v, h 10.65v, h
Chamnel | 12 | 12-13 [ 914 | 34 [ 56 | 78
Frequency 19.35v,h 18.7v,h 18.7v, h
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Serial of Applications of Satellite Observations

Introduction to Microwave Imager Radiance Observations
from Polar-Orbiting Meteorological Satellites

. 1.2
Zou Xiaolei”

(1 Department of Earth, Ocean and Atmospheric Sciences, Florida State University, USA

2 Center of Data Assimilation for Research and Application, Nanjing University of Information and Science &
Technology, Nanjing 210044)

The first microwave imager sensor is the Special
Sensor Microwave Imagers (SSM/I) onboard the US Air
Force Defense Meteorological Satellite Program (DMSP)
polar-orbiting satellite F-8, which was launched on June
18, 1987. Since then, a series of polar-orbiting DMSP
satellites, F-10/11/13/14/15, have been successively
launched, with SSM/I, the Special Sensor Microwave/
Temperature sounder (SSM/T) and the Special Sensor

Microwave/Water Vapor sounder (SSM/T2) onboard (see
Table 1 and Fig. 1). The legacy sensors SSM/I, SSM/T and
SSM/T2 were replaced by the Special Sensor Microwave
Imager/Sounder instrument (SSMIS) on DMSP F-16 and
F-17.

Other microwave imager sensors onboard polar-
orbiting meteorological satellites include the Advanced
Microwave Scanning Radiometer—-EOS (AMSR-E)
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onboard NASA Aqua satellite, the WindSat radiometer
onboard the Department of Defense (DoD) Coriolis
satellite, MicroWave Radiation Imager (MWRI) onboard
the Chinese second generation polar-orbiting Feng-Yun
three satellite (FY-3B), and the successor of AMSR-E,
AMSR-2, onboard the Global Change Observation
Mission 1st -Water (GCOM-W1) satellite.

The launch dates are listed in Table 1. The local
equator crossing time (ECT) and observing time periods
of DMSP F-8/10/11/13 /15, DMSP F-16/17, Aqua,
WindSat, FY-3B and GCOM-W1 are illustrated in Fig.
1. As of today, there are seven polar-orbiting satellites,
F-15/16/17, Aqua, Coriolis, FY-3B and GCOM-W1,
together providing 14 daily global microwave imager
radiance measurements.

Channel frequencies observed by SSM/I, SSMIS,
WindSat, AMSR-E, MWRI, and AMSR-2 are summarized
in Table 2. A total of seven imager channels (channels
1~7) are available from SSM/I, with both vertical and
horizontal polarizations at 19.35, 37.0, 85.5 GHz and
only vertical polarization at 22.235 GHz. SSMIS also
have seven imager channels (channels 12~18), with
the frequencies of channels 12~16 exactly the same as
SSM/I channels 1~5 and the frequencies of channels
17~18 changed to 91.665 GHz from 85.5 GHz for SSM/
I channels 6~7. Two low-frequencies, 6.8 GHz and 10.7
GHz, are included in WindSat, along with 18.7 GHz and
37.0 GHz. Both vertical and horizontal polarizations are
measured by WindSat at all four frequencies. AMSR-E
has 12 imager channels measuring at 6.925, 10.65, 18.7,
36.5 and 89.0 GHz. MWRI has the same frequencies of
AMSR-E except for the 6.925 GHz channels. AMSR-2 is
the same as AMSR-E except that a new 7.3 GHz adjacent
to 6.9 GHz is added.

Microwave imager sensors onboard polar-orbiting
meteorological satellites are primarily designed to enhance
surface sensing capabilities'". The upwelling thermal
emissions from the Earth's surface that are sensitive to
surface parameters such as soil moisture, vegetation water
content, surface temperature, and snow cover are measured
by the microwave imager sensors. Measurements from
above-mentioned microwave imager sensors are used for
retrieving soil moisture, vegetation water content, and
surface temperature”™ and snow cover .

All SSM/I, SSMIS, WindSat, AMSR-E, MWRI, and
AMSR-2 are conical scanning radiometers. Unlike cross-
scanning radiometers, all field-of-views (FOVs) have a
constant scan angle from a conical scanning radiometer.
Figure 2 provides a schematic illustration of the FOV

Seriel % #% % %Y

distribution at 10.65 GHz along three scan lines of the
conical scanning MWRI onboard FY-3B for the ascending
node. FY-3B satellite moves in a circular, afternoon-
configured, near-polar orbit at an altitude of 836 km above
the Earth. As the satellite FY-3B moves toward north (e.g.,
ascending node), the MWRI onboard FY-3B observes the
earth 254 times from left (east) to right (west). The size
of FOV does not vary with scan angle and is determined
by the channel frequency, beam width, scan angle, as well
as satellite altitude. The angle between the first and last
FOVs from nadir is 105°. All FOVs have a 45°constant
scan angle.

The full scans with all MWRI observation points
are shown in Fig. 3a, the FOV shapes for the 10.65 GHz
channels are provided in Fig. 3b, and the exact FOV sizes
for all MWRI channels are shown in Fig. 3c. It is seen that
the along-track FOV size assumes an elliptic shape, with
its longer axis oriented along the across-track direction
at nadir, from southwest to northeast for the beginning
half of FOVs along a scan line, and from southeast to
northwest for the other half of FOVs. There are significant
FOV overlaps. Different from cross-scanning radiometers
such as MWTS!”, the FOV size of MWRI is frequency
dependent. The higher the frequency of a channel is, the
higher the observation resolution is (Fig. 3¢). The along-
track and across-track diameter of the FOV at 10.65 GHz
is 85 km and 51 km, respectively. Both the long axis and
short axis of MWRI FOV decrease to less than 20 km at
89.0 GHz.

As mentioned earlier, microwave imager radiometers
are designed for increasing remote-sensing capability for
surface parameters. As can be seen in Fig. 4, weighting
functions (WFs) of all FY-3B MWRI channels reach the
maximum values at the Earth's surface. Therefore, all
measured radiances are a sum of surface radiation and
a weighted sum of the upwelling microwave radiation
emitted from different layers of the atmosphere near the
surface. The measured radiation is most sensitive to the
atmospheric temperature at the altitude where WF reaches
the maximum value. The atmospheric contribution is the
smallest at the lowest frequency (i.e., 10.65 GHz). Except
for channels at 23.8 or 36.5 GHz, it is generally true that
the higher the frequency of a channel, the broader the
weighting function is. It is noticed that WFs of lower
frequency channels are usually embedded in higher
frequency channels. Therefore, some channel correlations
are expected if the atmospheric contribution becomes
significant. Identifications of radio-frequency interferences
for low-frequency imager channels are in fact based on
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Figure 5 shows a spatial distribution of FY-3B
MWRI brightness temperature observations at 89.0 GHz
horizontal polarization on February 6, 2011. Significant
orbital gaps are found in low latitudes. Brightness
temperatures can vary from 280 K under clear-sky
conditions to about 170 K when snow or cloud is present.
Differences in brightness temperatures of different
channels are presented in Fig. 6 under both clear-sky
(see point A in Fig. 5) and snow (e.g., point B in Fig. 5)
conditions. The clear-sky point A is located at (122.49°W,
46.01°N) and the snow point B is located at (99.95°W,
46.09°N). The observed brightness temperatures with the
same polarization increase with frequency under the clear-
sky condition except for 36.5 GHz (Fig. 6a). The opposite
is true under the snow condition (Fig. 6b). Brightness
temperatures at vertical polarization are in general higher
than those at horizontal polarization.

The differences of observation resolution among
different frequencies of microwave imager radiometers
shall result in different channel correlations near the
boundaries between land and ocean, and those between
land and ice sheet. Although the atmosphere is more
transparent at low-frequency microwave imager
channels than Advanced Microwave Sounding Unit-A
(AMSU-A) and Microwave Humidity Sounder (MHS),
direct assimilation of these measurements faces the
same challenges as AMSU-A and MHS: cloudy radiance
assimilation and surface-sensitive radiance assimilation.
SSMIS data onboard F-16 was incorporated into the
NCEP GFS system' and has a regional dependent O-B
(i.e., observation minus model simulation) feature, and
requires a spatial average to reduce SSMIS data noise
which is much larger than the AMSU-A channels of
the same frequencies. The values of microwave imager
radiance measurements from polar-orbiting satellites for
improving the numerical model forecast skill of any NWP
system have yet to be further optimized.

The history of microwave imager radiance
measurements, starting from SSM/I series, now spans
several decades from July 1987 to the present (see Fig.
1). The SSMIS will continue to operate for at least the
next decade. The long record of consistent measurements
from multiple similar sensors with sufficient overlapping
periods is extremely important in generating a climate
data record (CDR) for climate study. However, almost
all microwave conical scanning imager instruments were
originally designed and calibrated for their weather and
environment applications. In order to produce a consistent

and high quality microwave imager radiance CDR for
climate applications, different sensors have to be carefully
calibrated to a reference satellite or a stable reference
system. Pioneering work on intersensor calibration
can be found"”"”. In addition to correcting instrument
offsets (i.e., biases) by intersensor calibration, instrument
degradation, satellite orbital drift, signal interference by
solar illumination and antenna reflector emission must
be investigated and their contributions to CDR must be
114 Recalibrated SSM/I datasets computed by
Remote Sensing Systems (RSS) are currently available

removed |

at http://www.ssmi.com/ssmi. It is expected that a
combination of all available microwave imager sensors,
SSMI, SSMIS, AMSR-E, WindSat, MWRI and AMSR-2,
can provide improved capability of monitoring the water
cycle in the Earth and the atmosphere.
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